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ASECTION 00 8600 

DRAWING LIST 

GENERAL 

G-001 COVER SHEET 

G-002 SYMBOLS, ABBREVIATIONS & GENERAL NOTES 

G-010 BUIDING CODE SUMMARY & FIRE SAFETY PLAN 

G-020 PARTITION TYPES 

ARCHITECTURAL DEMOLITION 

AD-100 LOWER LEVEL FLOOR PLAN – DEMOLITION 

AD-110 UPPER LEVEL FLOOR PLAN – DEMOLITION 

AD-410 ENLARGED PLANS & ELEVATIONS – DEMOLITION 

AD-412 ENLARGED LIFT PLANS & ELEVATIONS – DEMOLITION 

AD-420 ENLARGED RAMP PLANS & ELEVATIONS – DEMOLITION 

AD-421 ENLARGED RAMP PLANS & ELEVATIONS – DEMOLITION 

ARCHITECTURAL 

A-001 ARCHITECTURAL SITE PLAN 

A-100 LOWER LEVEL PLAN 

A-110 UPPER LEVEL PLAN 

A-410 ENLARGED PLANS & ELEVATIONS 

A-412 ENLARGED LIFT PLANS & ELEVATIONS 

A-420 ENLARGED RAMP PLANS & ELEVATIONS 

A-421 ENLARGED RAMP PLANS & ELEVATIONS 

A-422 INTERIOR RAMP PLANS & ELEVATIONS 

A-501 RAMP & STAIR DETAILS 

A-601 DOOR AND FRAME TYPES 

A-701 FINISH PLANS & DETAILS 

STRUCTURAL 

S-000 GENERAL NOTES 

S-100 STRCUTURAL LIFT DETAILS 

S-120 STRCUTURAL RAMP DETAILS 

S-121 STRUCTURAL RAMP DETAILS 

PLUMBING 

P-000 PLUMBING COVERSHEET 

P-100 LOWER LEVEL DEMOLITION PLAN – PLUMBING OVERALL 

P-101 UPPER LEVEL DEMOLITION PLAN – PLUMBING OVERALL 

P-200 LOWER LEVEL PLAN – PLUMBING OVERALL 

P-300 PLUMBING ENLARGED DEMO PLANS 

P-400 PLUMBING DETAILS 

MECHANICAL 

M-000 HVAC COVERSHEET – PP, V 

M-100 LOWER LEVEL DEMOLITION PLAN – HVAC OVERALL 

M-101 UPPER LEVEL DEMOLITION PLAN – HVAC OVERALL 

M-200 LOWER LEVEL PLAN – HVAC OVERALL 

M-201 UPPER LEVEL PLAN – HVAC OVERALL 
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M-300 HVAC ENLARGED DEMO PLANS 

M-301 HVAC ENLARGED NEW CONST. PLANS 

M-400 HVAC DETAILS 

M-401 HVAC DETAILS 

M-500 HVAC DIAGRAMS 

M-600 HVAC SCHEDULES 

ELECTRICAL 

E-000 ELECTRICAL COVERSHEET 

E-100 LOWER LEVEL ELECTRICAL DEMOLITION AND NEW WORKS OVERALL 

E-101 UPPER LEVEL ELECTRICAL DEMOLITION AND NEW WORKS OVERALL 

E-300 ENLARGED LIGHTING DEMO PLANS 

E-301 ENLARGED LIGHTING PLANS 

E-302 ENLARGED POWER PLANS 

END OF SECTION 
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SECTION 01 2300 

ALTERNATES 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 REQUIREMENTS INCLUDED 

A. Definition: "Alternates" are alternate products, materials, equipment, systems, methods, units of 
work or major elements of the construction, which may, at the Owner’s option and under the 
terms established by the Contract or Agreement, be selected for the work in addition to or in lieu 
of the corresponding requirements of the Contract Documents. 

B. Alternate Requirements: A Schedule of Alternates is included at the end of this Section. Each 
alternate is defined using abbreviated language, recognizing that the Contract Documents 
define the requirements. Coordinate work related and/or adjacent to the alternate to ensure that 
all work affected by each alternate is complete and properly interfaced with work of each 
selected alternate. 

C. For scopes of work identified in this section below that include alternate work, provide requested 
pricing for each alternate on the Form of Bid for the Awarding Authority’s consideration. Each 
alternate price amount shall include the entire cost of the alternate portion of the work including 
overhead, profit, taxes, insurance, and other costs including cost of interfacing, coordination, 
other work associated with the alternate, and related and/or adjacent work. 

D. Selection of Alternates: Selection of alternates to be included in the work will be made by the 
Awarding Authority. Alternates must be taken in order; the first alternate before the second 
alternate, and the first and second before the third, etc. 

E. Notification: Awarding Authority will make the final determination on alternates, and notify the 
successful bidders accordingly. 

1.3 DESCRIPTION OF ALTERNATES 

A. Alternate No. 1: 

1. Provide labor, materials, and equipment necessary to perform work during off hours to 
meet accelerated September 25th substantial completion deadline.  
a. Alternate scope applies to all sections with the exception of the following: 

1) Section 14 4200 Wheelchair Lifts 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 02 3000 

SUBSURFACE INVESTIGATION  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements, which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Alternates: Please refer to Section 01 2300 Alternates. 

1.3 SUBSURFACE INVESTIGATION 

A. Information Not Guaranteed: Information on the Drawings and in the Project Manual relating to 
subsurface conditions, natural phenomena, and existing utilities and structures is from the best 
sources presently available. Such information is furnished only for the information and 
convenience of the Contractor, and the accuracy or completeness of this information is not 
guaranteed. 

B. Foundation Engineering Report: Refer to the Geotechnical Report in the Appendices. 

1.4 CONFIRMATION OF GRADES AND UTILITIES 

A. Prior to commencement of site excavating operations, the Contractor shall compare existing site 
grading and proposed new site grading. Where existing utilities are indicated but their inverts or 
depths are not, exploratory excavating shall be performed to assure that sufficient earth 
coverage will be attained during the course of new site grading. 

B. Utilities existing on the site shall be carefully protected from damage and relocated or removed 
as required by the work and in accordance with the Contract Documents. When an active utility 
line is exposed during construction, its location and elevation shall be plotted on the record 
drawings and the Designer, the Owner, and the utility owner notified in writing. 

C. If exploratory excavating confirms that the depth of existing utilities will be negatively impacted 
by proposed new grades (i.e., will be too shallow or become exposed), immediately notify the 
Designer and the Owner. Do not proceed with work in such areas until instructions are issued 
by the Designer. Continue work in other areas. 

1.5 CONFIRMATION OF INTEGRITY OF ADJACENT STRUCTURES 

A. Prior to commencement of site excavating operations, the Contractor shall compare foundation 
depths of existing structures and proposed depths of new utilities. Where existing structures are 
indicated but their foundation depths are not, exploratory excavating shall be performed to 
assure that proposed new excavations adjacent to them, or in near proximity of them, will not 
undermine the structural integrity of the existing structures. 

B. If exploratory excavating confirms that the footing depths of existing structures may be 
negatively impacted or undermined by proposed new excavations, immediately notify the 
Designer and the Owner. Do not proceed with work in such areas until instructions are issued 
by the Designer. Continue work in other areas. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 02 4100 

DEMOLITION 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements, which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: 

1. Demolition and removal of selected portions of buildings and structures and as required 
for new work. Refer to the Drawings for additional requirements. 

2. Demolition and removal of selected site elements and as required for new work. Refer to 
the Drawings for additional requirements. 

3. Salvage of existing items to be reused or turned over to the facility.  

4. Removal and legal disposal of demolished materials off site. Except those items 
specifically designated to be relocated, reused, or turned over to the facility, all existing 
removed materials, items, trash, and debris shall become property of the Contractor and 
shall be completely removed from the site and legally disposed of at her/his expense. 
Salvage value belongs to the Contractor. On-site sale of materials is not permitted.  

5. Maintenance, Care of trees existing to remain shall not be damaged during all work. Any 
trees damaged during work shall be replaced at General Contractor’s expense.  

6. Demolition and removal work shall properly prepare for alteration work and new 
construction to be provided under the Contract.  

7. Scheduling and sequencing operations without interrupting utilities serving occupied 
areas. If interruption is required, obtain written permission from the utility company and 
the Owner. Schedule interruption when the least amount of inconvenience will result.  

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 01 5000 – Temporary Facilities And Controls: 
a. Maintenance of access, cleaning during construction, dust and noise control. 

2. Section 01 7419 – Construction Waste Management And Disposal: 
a. Waste management and recycling. 

3. Division 22 – Plumbing: 
a. Disconnecting, capping and otherwise making inactive existing plumbing services 

in areas where demolition and removal work is required.  
b. Disconnection and reinstallation of plumbing equipment temporarily interrupted 

during construction. 
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4. Division 23 – Heating, Ventilating and Air Conditioning (filed sub-bid required): 
a. Disconnecting, capping and otherwise making inactive existing HVAC services in 

areas where demolition and removal work is required.  
b. Disconnect and reinstallation of HVAC equipment temporarily interrupted during 

construction. 

5. Division 26 – Electrical (filed sub-bid required): 
a. Disconnecting, capping and otherwise making inactive existing electrical services 

in areas where demolition and removal work is required.  
b. Disconnect and reinstallation of electrical equipment temporarily interrupted during 

construction. 

6. Section 31 1000 – Site Clearing: 
a. Excavating and removal of existing pavement, sub-surface building and utility 

structures and lines, appurtenances, and other elements indicated on the 
Drawings. 

1.3 DEFINITIONS 

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

B. Remove and Salvage: Detach items from existing construction and deliver them to the User 
Agency ready for reuse, at a location designated by the User Agency. Protect from weather until 
accepted by User Agency. 

C. Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and 
reinstall them where indicated. Protect from weather until reinstallation. 

D. Existing to Remain: Existing items of construction that are not to be removed and that are not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques, antiques, and other items of interest or value to the Owner 
that may be encountered during selective demolition remain property of the Owner or user 
Agency as applicable. Carefully remove each item or object in a manner to prevent damage and 
deliver promptly to a location acceptable to the Owner. 

1.5 SUBMITTALS 

A. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with early and late starting 
and finishing dates for each activity. Ensure User Agency's on-site operations are 
uninterrupted if applicable. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Use of elevator and stairs. 

5. Locations of proposed dust- and noise-control temporary partitions and means of 
egress, including for other occupants affected by selective demolition operations. 

6. Coordination of User Agency's continuing occupancy of portions of existing building and 
of User Agency's partial occupancy of completed Work. 
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7. Means of protection for items to remain and items in path of waste removal from building. 

B. Inventory: After selective demolition is complete, submit a list of items that have been removed 
and salvaged, and turned over to the User Agency. 

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

D. Landfill Records: Provide trip tickets (receipts) indicating receipt and acceptance of hazardous 
wastes by a landfill facility licensed to accept hazardous wastes. 

1. Comply with submittal requirements in Section 01 7419 – Construction Waste 
Management And Disposal. 

1.6 QUALITY ASSURANCE 

A. Examination of Existing Conditions: The Contractor shall examine the Contract Drawings for 
demolition and removal requirements and provisions for new work. Verify all existing conditions 
and dimensions before commencing work. The Contractor shall visit the site and examine the 
existing conditions as he finds them and shall inform herself/himself of the character, extent and 
type of demolition and removal work to be performed. Submit any questions regarding the 
extent and character of the demolition and removal work in the manner and within the time 
period established for receipt of such questions during the bidding period. 

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

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

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

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

F. Predemolition Conference: Conduct conference at Project site to comply with requirements in 
Section 01 3100 - Project Management and Coordination. Review methods and procedures 
related to selective demolition including, but not limited to, the following: 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review structural load limitations of existing structure. 

3. Review and finalize selective demolition schedule and verify availability of materials, 
demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

6. All demolition operations affecting existing structure shall be done carefully and in 
coordination with installation of temporary support structure. 
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1.7 WARRANTY 

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

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

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

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

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

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

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

1. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work, make permanent record of measurements, 
materials, and construction details required to make exact reproduction. 

G. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

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

1. Arrange to shut off indicated utilities with utility companies and User Agency. 

2. If services/systems are required to be removed, relocated, or abandoned, before 
proceeding with selective demolition provide temporary services/systems that bypass 
area of selective demolition and that maintain continuity of services/systems to other 
parts of building. 

3. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. Where entire wall is to be removed, 
existing services/systems may be removed with removal of the wall. 

4. Prior to commencing cutting work in existing surfaces, take all precautionary measures to 
assure that mechanical and electrical services to the particular area have been made 
inactive. Coordinate with Fire Protection, Plumbing, HVAC, and Electrical subcontractors. 
Only licensed tradesmen of that particular trade shall disconnect and cap existing 
mechanical and electrical items that are to be removed, abandoned and/or relocated. 
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5. If, during the process of cutting work, existing utility lines are encountered which are not 
indicated on the Drawings, regardless of their condition, immediately report such items to 
the Designer. Do not proceed with work in such areas until instructions are issued by the 
Designer. Continue work in other areas. 

3.3 PREPARATION 

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

1. Comply with requirements for access and protection specified in Section 01 5000 – 
Temporary Facilities and Controls. 

2. Maintain adequate passage to and from all exits at all times. Before any work is done 
which significantly alters access or egress patterns, consult with the Designer and obtain 
approval of code required egress. Under no condition block or interfere with the free flow 
of people at legally required exits, or in any way alter the required condition of such exits. 

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

1. Strengthen or add new supports when required during progress of selective demolition. 

2. Remove temporary shoring, bracing and structural supports when no longer required. 

3. Post warning signs and place barricades as applicable during placement and removal of 
temporary shoring. 

C. Conduct demolition operations to prevent injury to people and damage to adjacent buildings and 
facilities to remain. Ensure safe passage of people around demolition area(s). 

1. Erect temporary protection, such as walks, fences, railings, canopies, and covered 
passageways, where required by authorities having jurisdiction. Provide temporary 
barricades as required to limit access to demolition areas. 

2. Protect existing site improvements, appurtenances, and landscaping to remain. 

D. Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, explosives, acids, 
flammables, or other dangerous materials before proceeding with demolition operations. 

3.4 SELECTIVE DEMOLITION, GENERAL 

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. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, not hammering and 
chopping, to minimize disturbance of adjacent surfaces. Temporarily cover openings to 
remain. 
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3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. 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 fire watch and portable 
fire-suppression devices during and after flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 
promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 
free fall and to prevent ground impact or dust generation. 

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

9. Dispose of demolished items and materials promptly. Comply with requirements in 
Section 01 7419 – Construction Waste Management and Disposal. 

B. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to User Agency. 

4. Transport items to storage area designated by the Owner. 

5. Protect items from damage during transport and storage. 

C. Removed and Reinstalled Items: 

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

2. Pack or crate items after cleaning and repairing. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 
materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

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

E. Items for Re-use and Preservation of Existing Surfaces to Remain: 

1. The Contractor shall inspect closely each item specifically designated to be relocated, re-
used, or turned over to the Owner prior to its removal, and immediately report damages 
and defects to the Designer and the Owner. The Contractor shall be responsible for any 
subsequent damage to the same other than latent defects not readily apparent from close 
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inspection, and shall bear responsibility for its repair or same replacement as directed by 
the Designer, to the satisfaction of the Owner.  

2. Unless special surface preparation is specified under other Specification Sections, leave 
existing surfaces that are to remain in a condition suitable to receive new materials 
and/or finishes.  

3.5 PROTECTION OF PUBLIC AND PROPERTY 

A. Provide all measures required by federal, state and municipal laws, regulations, and ordinances 
for the protection of surrounding property, the public, workmen, and the Owner’s employees 
during all demolition and removal operations. Measures are to be taken, but not limited to 
installation of sidewalks, sheds, barricades, fences, warning lights and signs, trash chutes and 
temporary lighting. 

B. Protect all walks, roads, streets, curbs, pavements, trees and plantings, on and off premises, 
and bear all costs for correcting such damage as directed by the Designer, and to the 
satisfaction of the Owner. 

C. Demolition shall be performed in such a manner that will insure the safety of adjacent property. 
Protect adjacent property from damage and protect persons occupying adjacent property from 
injuries which might occur from falling debris or other cause and so as not to cause interference 
with the use of other portions of the building, of adjacent buildings or the free access and safe 
passage to and from the same. 

D. Every precaution shall be taken to protect against movement or settlement of the building, of 
adjacent buildings, structures, sidewalks, roads, streets, curbs and pavements. Provide and 
place at the Contractor’s own expense, all necessary bracing and shoring in connection with 
demolition and removal work. 

E. Remove portions of structures with care by using tools and methods that will not transfer heavy 
shocks to existing and adjacent building structures, both internal and external of the particular 
work area. 

F. Provide and maintain in proper condition, suitable fire resistive dust barriers around areas 
where interior demolition and removal work is in progress. Dust barriers shall prevent the dust 
migration to adjacent areas. Remove dust barriers upon completion of major demolition and 
removal in the particular work area. 

G. Protect unaltered portions of existing construction, including finishes, furnishings and equipment 

H. Provide secure weather protection where demolition has removed a portion of the exterior 
envelope. 

3.6 DISCOVERY OF HAZARDOUS MATERIALS 

A. If hazardous materials, such as chemicals, asbestos-containing materials, or other hazardous 
materials are discovered during the course of the work, cease work in affected area only and 
immediately notify the Designer and the Owner of such discovery. Do not proceed with work in 
such areas until instructions are issued by the Designer. Continue work in other areas. 

B. If unmarked containers are discovered during the course of the work, cease work in the affected 
area only and immediately notify the Designer and the Owner of such discovery. Do not 
proceed with work in such areas until instructions are issued by the Designer. Take immediate 
precautions to prohibit endangering the containers integrity. Continue work in other areas. 
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3.7 CUTTING 

A. Perform all cutting of existing surfaces in a manner which will ensure a minimal difference 
between the cut area and new materials when patched. Use extreme care when cutting existing 
surfaces containing concealed utility lines which are indicated to remain and bear full 
responsibility for repairing or replacement of all such utilities that are accidentally damaged. 

B. Provide a flush saw cut edge where pavement, curb and concrete removals abut new 
construction work or existing surfaces to remain undisturbed. 

3.8 DISPOSAL OF DEMOLISHED MATERIALS 

A. General: Comply with requirements of Section 01 7419 – Construction Waste Management and 
Disposal and the following. 

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. 

B. Burning: Do not burn demolished materials. 

3.9 CLEANING & REPAIR 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Premises shall be left in a broom clean condition and ready to accept 
alteration work and new construction. 

B. Repair any areas damaged by demolition operations to match original condition as directed by 
the Designer. 

END OF SECTION 
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SECTION 03 0505 

UNDERSLAB VAPOR BARRIER  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements, which are hereby made a part of this Section of the Specification. 

1.2 DESCRIPTION OF WORK 

A. Work Included: 

1. Sheet vapor barrier under concrete slabs on grade. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items to be Installed Only: Not Applicable. 

D. Items to be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 03 3000 – Cast-in-Place Concrete: 
a. Preparation of subgrade, granular fill, placement of concrete. 

1.3 REFERENCE STANDARDS 

A. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water 
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2011. 

B. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with 
Soil or Granular Fill under Concrete Slabs; 2011. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturers' data on manufactured products. 

B. Test Data:  Submit report of tests showing compliance with specified requirements. 

C. Samples:  Submit samples of underslab vapor barrier to be used. 

D. Manufacturer's Installation Instructions:  Indicate installation procedures and interface required 
with adjacent construction. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Underslab Vapor Barrier: 

1. Water Vapor Permeance:  Not more than 0.010 perms, maximum. 

2. Complying with ASTM E1745 Class A. 

3. Thickness:  15 mils. 
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4. Basis of Design: 
a. Stego Industries LLC; Stego Wrap Vapor Barrier (15-mil. 

B. Accessory Products:  Vapor barrier manufacturer's recommended tape, adhesive, mastic, etc., 
for sealing seams and penetrations in vapor barrier. 

PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Verify that surface over which vapor barrier is to be installed is complete and ready before 
proceeding with installation of vapor barrier. 

3.2 INSTALLATION 

A. Install vapor barrier in accordance with manufacturer's instructions and ASTM E1643. 

B. Install vapor barrier under interior slabs on grade; lap sheet over footings and seal to foundation 
walls. 

C. Lap joints minimum 6 inches. 

D. Seal joints, seams, and penetrations watertight with manufacturer's recommended products and 
follow manufacturer's written instructions. 

E. No penetration of vapor barrier is allowed except for reinforcing steel and permanent utilities. 

F. Repair damaged vapor retarder before covering with other materials. 
 

END OF SECTION 
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SECTION 03 3000 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture 
design, placement procedures, and finishes for the following applications: 
a. Slabs-on-grade. 
b. Structural ramp, stair and landing slabs. 
c. footings and foundation walls. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Install the following items as furnished by the designated sections.  
 
1. Section 22 0001 – Plumbing 

a. Sleeves and Hanger inserts for placement into formwork.  
 

2. Section 23 0001 – HVAC 
a. Pipe and duct sleeves for placement into formwork.   

 
3. Section 26 0001 – Electrical 

a. Sleeves, anchors, inserts, plates and similar items for electrical systems.   

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: Not Applicable.  

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 SUBMITTALS 

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

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

2. Indicate amount of fly ash in the mix. 

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
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diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

1. Indicate coordination requirements for reinforcement locations with requirements of 
structural steel, steel joints, and steel deck. 

D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional 
engineer licensed in the Commonwealth of Massachusetts detailing fabrication, assembly, and 
support of formwork. 

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, 
shoring removal, and installing and removing reshoring. 

2. Blockouts for Architectural Joint Systems: Indicate blockouts and coordination with 
architectural joint systems  

E. Formwork Inspection: Indicate compliance with approved shop drawings. 

F. Anchor Bolt Location: Indicate compliance with approved shop drawings. 

G. Material Test Reports: For the following, from a qualified testing agency, indicating compliance 
with requirements: 

1. Aggregates. 

H. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Form materials and form-release agents. 

4. Steel reinforcement and accessories. 

5. Curing compounds. 

6. Semi-rigid joint filler. 

7. Joint-filler strips. 

8. Repair materials. 

I. Field quality-control test and inspection reports. 

J. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

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

B. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as 
documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program. 
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2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 

C. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures 
through one source from a single manufacturer. 

D. Welding: Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code--
Reinforcing Steel." 

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

1. ACI 301, "Specification for Structural Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

F. Concrete Testing Service: Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

G. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following: 
a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field quality 
control, concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
semirigid joint fillers, forms and form removal limitations steel reinforcement installation, 
concrete repair procedures, and concrete protection. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage. Avoid damaging coatings on steel reinforcement. 

PART 2 - PRODUCTS 

2.1 CONCRETE MATERIALS 

A. Cement: shall be American-made Portland Cement, free from water soluble salts or alkalis 
which will cause efflorescence on exposed surfaces. Portland Cement shall be Type II, ASTM 
C150. Use only one brand of cement for each type of cement throughout project. The 
Contractor shall be responsible for whatever steps are necessary to insure that no visual 
variations in color will result in exposed concrete and shall place on order and secure in 
advance a sufficient quantity of this (these) cement(s) to complete concrete work specified 
herein. 

1. Fly Ash: ASTM C 618 

2. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120. 
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B. Normal Weight Fine Aggregate: shall be washed, inert, natural sand conforming to ASTM C33 
and following additional requirements: 

Sieve Retained Percent 

#4 0 - 5 

#16 25 - 40 

#50 70 - 87 

#100 93 - 97 

Fineness Modulus 2.80 (Plus/Minus 0.20) 

Organic Plate 2 maximum 

Silt 2.0 percent maximum 

Mortar Strength 100 percent minimum compression ratio 

Soundness 5 percent maximum loss, magnesium sulfate, five cycles  

C. Normal Weight Coarse Aggregate: shall be well graded crushed stone or washed gravel 
conforming to ASTM C33 and the following additional requirements: 

Designated Size 

(inches) 3  2  1-1/2 1  3/4  1/2  3/8 

F.M.(+/-0.20) 7.95 7.45 7.20 6.95 6.70 6.10 4.50 

Organic Plate 1 maximum 

Silt 1.0 percent maximum 

Soundness 5 percent maximum loss, magnesium sulfate, five cycles 

Maximum designated sizes for normal weight coarse aggregate to be used in concrete sections 
shall be as noted below, except that sizes shall also be chosen in conjunction with required 
clearances. 

1. One and one-half inches for sections over ten inches in thickness. 

2. One inch for sections more than eight and up to ten inches in thickness. 

3. Three-quarter inch for sections more than three and up to eight inches in thickness. 

D. Water: shall be from approved source, potable, clean and free from oils, acids, alkali, organic 
matter and other deleterious material. 

E. Admixtures: 

1. Water-reducing agent: 
a. WRDA, GCPAT. 
b. Plastocrete 100, Sika Corp. 
c. Master Pozzolith 322, BASF. 
d. Or equal. 
e. Note: Water-reducing agent shall be by same manufacturer as air-entraining 

agent.  
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2. Air-entraining agent:  
a. Darex AEA, GCPAT. 
b. Sika Air 260, Sika Corp. 
c. MasterAir VR 10, BASF. 
d. Or equal. 

3. Superplasticizer: High-range water-reducer conforming to ASTM C494, Type F or Type 
G. 

4. Admixtures retarding setting of cement in concrete shall not be used without written 
approval of Designer. 

5. Admixtures causing accelerated setting of cement in concrete shall not be used without 
written approval of Designer.  

2.2 CONCRETE MIXTURES 

A. The Contractor shall recommend, on the basis of trial mixes and strength curves specified 
below, design mixes for each type and strength of concrete. The Testing Agency will verify that 
the proposed mix designs conform to all specification requirements. 

B. Sufficient materials for concrete mix design shall be furnished by the Contractor not less than 
five weeks before use. Duplicate small samples plainly and neatly labeled with source, where 
proposed to be used, date, and name of collector shall be provided and presented to Testing 
Agency for permanent reference. 

C. Mixes shall be designed in accordance with "Method 1" of ACI 301, and the requirements of this 
Section. All concrete is normalweight unless specifically designated otherwise; air-dry weight 
not to exceed 150 lbs. per cubic foot. 

D. Limiting values shown below apply for specific strengths of concrete with coarse aggregates 
less than one and one-half inches unless noted otherwise in TABLE A below. 

TABLE A 

 Minimum Max. Allowable  

 Allowable Net Water Minimum Permissible
 Compressive Strength at Content Cement Factor 

 28 day (psi) Gallons/Sack* Sacks/Cubic Yard** 

 4000 5.75 6.00 

  

* Maximum; decrease if possible. This represents total water in mix at time of mixing, in-
cluding free water on aggregate. 

** Minimum; increase as necessary to meet other requirements. 

E. In all slabs and walls exposed to weather, all concrete shall contain the approved air-entraining 
admixture as per manufacturer's written instructions, to provide entrained air, by volume, in the 
cured concrete within 4.5 to 6.5 percent. 

F. Water-Reducing Admixture - The approved water-reducing admixture shall be used in all 
concrete, in accordance with manufacturer's written instructions. 

G. Concrete slabs, including slabs on grade, shall have a maximum water cement ratio of 0.45. 
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H. Water content and cement content of concrete to be used in work shall be based on curve 
showing relation between water content, cement content, and 7 and 28 day compressive 
strengths of concrete made using proposed materials. Curves shall be determined by four or 
more points, each representing an average of at least three test specimens at each age, and 
shall have range of values sufficient to yield desired data, including all compressive strengths 
required by Contract Documents, without extrapolation. Design mix of concrete to be used in 
work, as determined from curve, shall correspond to following test strengths (TABLE B) 
obtained in laboratory trial mixtures, but in no case shall resulting mix conflict with limiting 
values as specified in TABLE A. 

TABLE B 

Minimum Strength of Lab Trial Mixes (psi) 

 

Design Trial Mix Strength 

Strength 7-days 28-days 

 

4000 3800 5000 

I. Any deviation from approved mix design, which the Contractor deems desirable under certain 
project conditions, will not be allowed without written approval of Designer. Cost of any 
additional testing by Testing Agency associated therewith shall be paid for by the Contractor. 

2.3 FORM MATERIALS 

A. Construct formwork to shapes, lines, and dimensions required, plumb and straight, secured and 
braced sufficiently rigid to prevent deformation under load, and sufficiently tight to prevent 
leakage, all in conformance with ACI Standard 347, “Recommended Practice for Concrete 
Formwork”. 

B. Formwork for exposed concrete shall be medium-density plastic overlaid plywood, 5/8” 
minimum thickness; for concealed concrete shall be “Plyform” plywood, 5/8” minimum 
thickness, or equal. 

C. Chamfer Strips: Half-inch, 45 degree poplar wood strips, nailed six inches on center, and 
installed in inside corners of all forms, unless otherwise directed by Designer. 

D. Form Ties and Spreaders: Richmond Tyscrus by Richmond Screw Anchor Co.; Superior-ties by 
Superior Concrete Accessories, Ind.; or Sure-Grip Ties by Dayton, or equal. Sure-Grip and 
Shore Co. Wire ties shall not be used. Ties for foundation walls shall be snap-ties or type 
specified above with removal cones and shall incorporate water seal washer. Ties shall be 
arranged in a symmetrical manner. 

E. Form Release Agent: Non-staining and non-emulsifiable type, or equal approved by Designer. 
Form release agent shall be biodegradable and shall not impart any stain to concrete nor 
interfere with adherence of any material to be applied to concrete surfaces. 

2.4 REINFORCEMENT AND ACCESSORIES 

A. Reinforcing Steel Bars: shall be newly rolled billet steel conforming to ASTM A615 Grade 60. 
Bars shall be bent cold. 

B. Welded Wire Fabric: shall conform to ASTM A185. 
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C. Reinforcement Accessories: shall conform to Product Standard PS7-766, National Bureau of 
Standards, Department of Commerce, Class C, as produced by Dayton Superior Co., R.K.L. 
Building Specialties Co., Inc., or equal. Reinforcement accessories shall include spacers, 
chairs, ties, slab bolsters, clips, chair bars, and other devices for properly assembling, placing, 
spacing, supporting, and fastening reinforcement. Tie wire shall be galvanized or stainless wire 
of sufficient strength for intended purpose, but not less than No. 18 gage. Metal supports shall 
be of such type as not to penetrate surface of formwork and show through surface of concrete. 
Accessories touching interior formed surfaces exposed to view shall have not less than 1/8 inch 
of plastic between metal and concrete surface. Plastic tips shall extend not less than 1/2 inch up 
on metal legs. Individual and continuous slab bolsters and chairs shall be of type to suit various 
conditions encountered and must be capable of supporting 300 pound load without damage or 
permanent distortion. 

2.5 MISCELLANEOUS MATERIALS 

A. Grout: shall be ready-to-use metallic aggregate product requiring only addition of water at job 
site such as MasterFlow 885 by BASF, Vibro-Foil Ready-Mixed by GCPAT, Ferrolith G by 
Sonneborn, or equal. Grout shall be easily workable and shall have no drying shrinkage at any 
age. Compressive strength of grout (2" x 2" cubes) shall not be less than 5000 psi at 7 days, 
and 7500 psi at 28 days. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine all work prepared by others to receive work of this Section and report any defects 
affecting installation to the Contractor for correction. Commencement of work will be construed 
as complete acceptance of preparatory work by others. 

1. Inspection shall be performed by a structural engineer licensed in the Commonwealth of 
Massachusetts. Certify compliance with shop drawings. 

3.2 HANDLING, STORAGE, AND PROTECTION OF MATERIALS 

A. Handle and store materials separately in such manner as to prevent intrusion of foreign matter, 
segregation, or deterioration. Do not use foreign materials or those containing ice. Remove 
improper and rejected materials immediately from point of use. Cover materials, including steel 
reinforcement and accessories, during construction period. Stockpile concrete constituents 
properly to assure uniformity throughout project. 

3.3 ERECTION OF FORMWORK, SHORING AND RESHORING 

A. Set and maintain formwork to insure complete concrete work within tolerance limits listed in ACI 
347 latest edition, "Recommended Practice for Concrete Formwork", and with following 
additional requirements: 

1. Maximum variations from plumb: 
a. In surfaces of columns and walls: 

1) In any 10 feet of length: 1/4 inch 
2) Maximum for entire length: 1/2 inch 

2. Maximum variations from established position in plan shown on the drawings: 
a. Walls: 3/4 inch 

3. Variations in cross-sectional dimensions of columns and beams and in thickness of slabs 
and walls. 
a. Minus: 1/8 inch 
b. Plus: 1/4 inch 
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B. For a minimum of one hour prior to concrete placement, wet forms continuously with water to 
swell forms in order to prevent leakage of concrete matrix and to minimize absorption of 
concrete matrix water by form materials. This requirement may be waived for those specific 
cases where Designer deems it unnecessary or impractical. Care must be exercised to prevent 
a build-up of water at base of forms. 

C. Before form materials can be re-used, surfaces that will be in contact with freshly cast concrete 
shall be thoroughly cleaned, damaged areas repaired and projecting nails withdrawn. Re-use of 
form material shall be subject to approval by Designer. 

3.4 PLACING OF REINFORCEMENT 

A. Reinforcement shall be placed in accordance with requirements of CRSI 93, "Recommended 
Practice for Placing Reinforcing Bars" and CRSI 93, "Recommended Practice for Placing Bar 
Supports" and with further requirements below. 

B. Reinforcement shall be accurately placed in accordance with Contract Documents and shall be 
firmly secured in position by wire ties, chairs, spacers, and hangers, each of type approved by 
Designer. 

C. Bending, welding or cutting reinforcement in field in any manner other than as shown on 
Drawings, is prohibited, unless specific approval for each case is given by Designer. 

D. Reinforcement shall be continuous through construction joints unless otherwise indicated on 
Drawings. 

E. Reinforcement shall be spliced only in accordance with requirements of Contract Documents or 
as otherwise specifically approved by Designer. Splices of reinforcement at points of maximum 
stress shall generally be avoided. Welded wire fabric shall lap six inches or one space plus two 
inches whichever is larger, and shall be wired together. 

F. At time concrete is placed, reinforcement shall be free of excessive rust, scale, or other coatings 
that will destroy or reduce bond requirements. Reinforcement expected to be exposed to 
weather for a considerable length of time shall be painted with a heavy coat of cement grout. 
Protect stored materials so as not to end or distort bars in any way. Bars that become damaged 
will be rejected. 

G. Before concrete is cast, check all reinforcement after it is placed to insure that reinforcement 
conforms to Contract Documents and approved Shop Drawings. Such checking shall be done 
only by qualified experienced personnel. In addition, the Designer shall be notified at least 36 
hours prior to concrete placement and given opportunity to inspect completed reinforcement 
and formwork before concrete placement. Prior approval of Shop Drawings shall in no way limit 
Designer's right to demand modifications or additions to reinforcement or accessories. 

3.5 JOINTS 

A. Construction and control joints indicated on Drawings are mandatory and shall not be omitted. 

B. Joints not indicated or specified shall be placed to least impair strength of structure and shall be 
subject to approval of Designer. 

3.6 INSTALLATION OF EMBEDDED ITEMS 

A. Conform to requirements of ACI 318, paragraph 6.3, "Conduits and Pipes Embedded in 
Concrete", and as specified below. 

B. Install steel sleeves, embedded wall plates and similar items, furnished by other trades, at 
locations shown on the drawings. 
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3.7 MIXING, CONSISTENCY, AND DELIVERY OF CONCRETE 

A. Concrete shall be ready-mixed, produced by plant acceptable to Designer. Hand or site mixing 
shall not be done. Constituents, including admixtures except certain corrosion inhibitors and 
superplasticizers, shall be batched at central batch plant. Admixtures shall be premixed in 
solution form and dispensed as recommended by manufacturer. 

B. Central plant and rolling stock equipment and methods shall conform with Truck Mixer and 
Agitator Standard of Truck Mixer Manufacturer's Bureau of National Ready-Mixed Concrete 
Association, and Contract Documents. Consistency of concrete at time of deposit shall be as 
follows: 

Slump 

Portion of Structure Recommended Max. Range 

Beams, slabs and foundations 3" 2" - 4" 

C. Ready mixed concrete shall be transported to site in watertight agitator or mixer trucks loaded 
not in excess of rated capacities. Discharge at site shall be within one and one-half hours after 
cement was first introduced into mix. Discard cement not discharged within one and one-half 
hours and dispose of legally. Concrete with a temperature greater than 85 degrees F. shall not 
be placed. Central mixed concrete shall be plant mixed a minimum of five minutes. Agitation 
shall begin immediately after premixed concrete is placed in truck and shall continue without 
interruption until discharged. Transit mixed concrete shall be mixed at mixing speed for at least 
ten minutes immediately after charging truck followed by agitation without interruption until 
discharged. Concrete shall be furnished by a single plant unless accepted by the Designer in 
writing. 

D. Retempering of concrete which has partially hardened, that is, mixing with or without additional 
cement, aggregates, or water, will not be permitted. 

3.8 PLACING CONCRETE 

A. Intent of this Specification is that concrete shall not be pumped. Refer to "Submittals and 
Concrete Constituents" in this Section for requirements should pumping be proposed. 

B. Remove water and foreign matter from forms and excavations and, except in freezing weather 
or as otherwise directed, thoroughly wet wood forms just prior to placing concrete. Place no 
concrete on frozen soil and provide adequate protection against frost action during freezing 
weather. 

C. To secure full bond at construction joints, surfaces of concrete already placed, including vertical 
and inclined surfaces, shall be thoroughly cleaned of foreign materials and laitance, roughened 
with suitable tools such as chipping hammers or wire brushes, and recleaned by stream of 
water or compressed air. Well before new concrete is deposited, joints shall be saturated with 
water. After free or glistening water disappears joints shall be given thorough coating of neat 
cement slurry mixed to consistency of very heavy paste. Surface shall receive coating of 
approximately one-eighth inch thick; this shall be scrubbed in by means of stiff bristle brushes. 
New concrete shall be deposited before neat cement dries or changes color. 

D. Do not place concrete having slump outside of allowable slump range. 

E. Transport concrete from mixer to place of final deposit as rapidly as practical by methods which 
prevent separation of ingredients and displacement of reinforcement, and which avoid 
rehandling. Deposit no partially hardened concrete. When concrete is conveyed by chutes, 
equipment shall be of such size and U-shaped design as to insure continuous flow in chute. Flat 
(coal) chutes shall not be employed. Chutes shall be of metal or metal lines and different 
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portions shall have approximately same slope. Slope shall not be less than 25 degrees nor 
more than 45 degrees from horizontal and shall be such as to prevent segregation of 
ingredients. Discharge end of chute shall be provided with baffle plate or spout to prevent 
segregation. If discharge end of chute is more than five feet above surface of concrete in forms, 
spout shall be used, and lower and maintained as near surface of deposit as practicable. When 
operation is intermittent, chute shall discharge into hopper. Chute shall be thoroughly cleaned 
before and after each run and debris and any water used shall be discharged outside forms. 
Concrete shall not be allowed to flow horizontally over distances exceeding five feet. 

F. Concrete shall be placed in such manner as to prevent segregation, and accumulations of 
hardened concrete on forms or reinforcement above mass of concrete being placed. To achieve 
this end, suitable hoppers, spouts with restricted outlets and tremies shall be used as required. 

G. During and immediately after depositing, concrete shall be thoroughly compacted by means of 
internal type mechanical vibrators or other tools, or by spading to produce required quality of 
finish. Vibration shall be done by experienced operators under close supervision and shall be 
carried on only enough to produce homogeneity and optimum consolidation without permitting 
segregation of constituents or "pumping" of air. Vibrators used for normalweight concrete shall 
operate at speed at not less than 7,000 vpm and be of suitable capacity. Do not use vibrators to 
move concrete. Vibration shall be supplemented by proper wooden spade puddling to remove 
included bubbles and honeycomb adjacent to visible surfaces. At least one vibrator shall be on 
hand for every 10 cubic yards of concrete placed per hour, plus one spare. Vibrators shall be 
operable and on site prior to starting placement. 

H. Concrete shall be deposited continuously, and in layers of such thickness that no concrete will 
be deposited on concrete which has hardened sufficiently to cause formation of seams and 
planes of weakness within section. If section cannot be placed continuously between planned 
construction joints, as specified, field joint and additional reinforcement shall be introduced so 
as to preserve structural continuity. Designer shall be notified in any such case. 

I. Cold joints, particularly in exposed concrete, including "honeycomb", are unacceptable. If they 
occur in concrete surfaces exposed to view, Designer will require that entire section in which 
blemish occurs be removed and replaced with new materials at the Contractor's expense. 

J. Chutes, hoppers, spouts, adjacent work, etc. shall be thoroughly cleaned before and after each 
run and water and debris shall be discharged outside form. 

3.9 FINISHING OF UNFORMED CONCRETE SURFACES 

A. Smooth troweled finish: shall be provided where concrete flatwork is to be exposed in the 
finished work or is to receive resilient flooring materials. 

B. Floated finish: shall be provided for top surfaces of walls, slabs and beams. 

C. Steel Broom Finish (with smooth edging): shall be provided at exterior concrete walks, 
pavements and steps. 

D. The Contractor, at his own expense, shall level depressed spots and grind high spots in 
concrete surfaces which are in excess of specified tolerances. Leveling materials proposed for 
providing proper surface shall be approved by Designer. 

3.10 REPAIRING OF UNFORMED CONCRETE SURFACES 

A. Tops of slabs shall be repaired by using either same material as originally cast or by use of dry-
pack material, as approved by Designer. Areas affected shall be chipped back square and to 
depth of one inch minimum. Hole shall then be moistened with water for a minimum of two 
hours, followed by brush coat of 1/16 inch thick cement paste. Immediately plug hole with 
concrete, or with dry pack material consisting of 1:1.5 mixture of cement and concrete sand 
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mixed slightly damp to touch. Hammer dry-pack into hole until dense, and excess paste 
appears on surface. Finish patch flush and to same texture as surrounding concrete. For large 
repairs employ 1-1-2 mixture of cement, concrete sand and pea gravel at same dry-pack 
consistency. 

3.11 CURING AND PROTECTION 

A. When concrete is placed at or below ambient air temperatures of 40 degrees F. or whenever in 
opinion of Designer, such or lower temperatures are likely to occur within 48 hours after 
placement of concrete, cold weather concreting procedures, according to ACI 306 and as 
specified herein, shall be followed. To this end, entire area affected shall be protected by 
adequate housing or covering, and heating. No salt, chemicals or other foreign materials shall 
be used in the mix to lower freezing point of concrete. 

B. Protect concrete work against injury from heat, cold, and defacement of any nature during 
construction operations. 

C. Concrete shall be treated and protected immediately after concreting or cement finishing is 
completed, to provide continuous moist curing above 50 degrees F. for at least seven days, 
regardless of ambient air temperatures. 

D. Curing compounds will not be permitted for slabs. 

E. Keep permanent temperature record showing date and outside temperature for concreting 
operations. Thermometer readings shall be taken at start of work in morning, at noon, and again 
late in afternoon. Locations of concrete placed during such periods shall likewise be recorded, 
in such manner as to show any effect temperatures may have had on construction. Copies of 
temperature record shall be distributed daily to Designer. 

3.12 REMOVAL OF FORMWORK, SHORING AND RESHORING 

A. The Contractor shall be responsible for proper removal of formwork, shoring, and reshoring. 

B. Forms shall be removed only after concrete has attained sufficient strength to support its shown 
weight, construction loads to be placed thereon and lateral loads, without damage to structure 
or excessive deflection. 

C. Forms and supports shall remain in place for not less than minimum periods of time noted 
below. These periods represent cumulative number of days or fractions thereof, consecutive 
unless otherwise approved by Designer during which time mean daily air temperature at 
surfaces of concrete is above 50 degrees F. 

1. Horizontal Surfaces: except as noted below, concrete shall have reached 300 day-
degrees of curing and attained strength of not less than 60 percent of f'c. 
a. Soffits of beams or girders shall remain supported and in place until concrete has 

attained 600 day-degrees#. 
b. Forms and supports of floor slabs shall remain in place until concrete has reached 

400 day-degrees. 
c. Definition of day-degrees: Total number of days times mean daily air temperature 

at surfaces of concrete. For example, five days at temperature of 60 degrees F. 
equals 300 day degrees. Days or fractions of days in which temperature is below 
50 degrees F. shall not be included in calculation of day-degrees. 

D. Form removal shall be so performed that reshores are placed at same time as stripping 
operations, and that no area larger than one-fourth of a slab panel is unsupported at any time. 
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E. Any test cylinders required to verify the specified minimum strengths for form removal shall be 
field cured under the same conditions as the concrete they represent. Such cylinders and 
testing shall be at the Contractor's expense. 

3.13 REPAIRING AND FINISHING OF FORMED AND ARCHITECTURAL CONCRETE SURFACES 

A. In accordance with the provisions of ACI 301, Chapter 10, all concrete shall have "smooth form 
finish". 

B. Intent of this Specification is to require forms, mixtures of concrete, and workmanship so that 
concrete surfaces will require no patching, except for plugging of tie holes. However, where 
patching is acceptable to Designer, procedure described below shall be followed. 

C. Defective concrete and honeycombed areas shall not be patched unless examined and 
approval is given by Designer. If such approval is received by the Contractor, areas involved 
shall be chipped down square and at least one inch deep to sound concrete by means of cold 
chisels or pneumatic chipping hammers. If honeycomb exists around reinforcement, chip to 
provide clear space at least three-quarter inch wide all around steel to afford proper ultimate 
bond thereto. For areas less than one and one-half inches deep, patch shall be made in same 
manner as described above for filling unformed concrete surfaces, care being exercised to use 
crumbly-dry (non-trowelable) mixtures and to avoid sagging. Thicker repairs shall require build-
up in successive days, each layer being applied as described. To aid strength and bonding of 
multiple layer repairs, non-shrink, non-metallic aggregate shall be used as an additive as 
follows: 

 

 Materials Volumes Weights 

 

 Cement 1.0 1.0 

 Non-Metallic Aggregate 0.15 0.25 

 Sand 1.5 1.55 

 

For very heavy (generally, formed) patches, pea gravel may be added to mixture and propor-
tions modified as follows: 

 

 Materials Volumes Weights 

 

 Cement 1.0 1.0 

 Non-Metallic Aggregate 0.2 0.33 

 Sand 1.0 1.0 

 Pea Gravel 1.5 1.55 

 

 After hardening, rub lightly as described above for form tie holes. 
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1. Mortar for patching shall be same mix as above except aggregate shall pass a No. 14 
sieve. 

2. For all concrete to receive "smooth" finish, remove formwork fins and clean entire surface 
of grease, form oil, laitance, dust, and other foreign matter. 

3. "Smooth" finish shall consist of having all fins removed, joint marks smoothed off, 
blemishes removed, and surfaces left smooth and unmarred.  

4. Begin finishing operations as soon as practicable after removal of forms, continue with 
curing operations after finishing is completed. After concrete has been well cured, 
carefully inspect surfaces. Remove any fins, rough spots, streaks, hardened mortar or 
grout and other foreign material. Patch defects with finishing mortar as specified above, 
to satisfaction of Designer. 

D. Patches which become crazed, cracked, or sound hollow upon tapping shall be removed and 
replaced with new material at the Contractor's expense. 

3.14 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

C. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at the Contractor's expense. 

3.15 CLEANING 

A. Concrete surfaces shall be cleaned of objectionable stains as determined by the Designer. 
Materials containing acid in any form or methods which will damage "skin" of concrete surfaces 
shall not be employed, except where otherwise specified. 

END OF SECTION 
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SECTION 04 0001 

MASONRY WORK 
(Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

B. Sub Sub-Bid Requirements: (None required under this Section.) 

C. Reference Drawings: The Work of this Trade Bid is shown on, but not limited to, the following 
Contract Drawings:  

NUMBER SHEET NAME 

A-410 ENLARGED PLANS & ELEVATIONS 

A-412 ENLARGED LIFT PLANS & ELEVATIONS 

S-100 STRUCTURAL LIFT DETAILS 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. All Work of Section 04 2000 – Unit Masonry. 

B. Alternates: Please refer to Section 01 2300 Alternates. Provide labor, materials, and equipment 
necessary to perform work during off hours to meet accelerated September 25th substantial 
completion deadline. 

END OF SECTION 
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SECTION 04 2000 

UNIT MASONRY 
(Part of Work of Section 04 0001 – Masonry Work, Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications.   

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Concrete masonry units. 

2. Mortar and grout. 

3. Reinforcing steel, masonry joint reinforcement, ties and anchors. 

4. Marking and identification for fire- and smoke-partitions. 

5. Lintels over new wall openings. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Install the following items as furnished by the designated Sections: 

1. Section 05 5000 – Metal Fabrications:   
a. Lintels, miscellaneous metal and iron sleeves, anchors, inserts, and plates to be 

built into masonry walls. 

2. Section 06 1000 – Rough Carpentry: 
a. Wood nailers and blocking built into masonry. 

3. Section 08 1113 – Hollow Metal Doors And Frames: 
a. Hollow metal frames in masonry openings. 

4. Section 23 0001 – Heating, Ventilating, And Air Conditioning: 
a. Grilles in interior masonry walls. 
b. Access doors in masonry openings. 
c. Pipe and duct sleeves for placement into masonry openings. 

5. Section 26 0001 – Electrical: 
a. Access doors in masonry openings. 

D. Items To Be Furnished Only: Not Applicable.  

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 01 4325 – Testing Agency Services. 

2. Section 07 8443 – Fire-Resistive Joint Systems for fire-resistive joint systems openings in 
masonry walls and at heads of masonry walls. 
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3. Section 07 9200 – Joint Sealants for sealing control and expansion joints in unit masonry. 

1.3 PERFORMANCE REQUIREMENTS 

A. Comply with the requirements of current edition of ACI 530.1/ASCE 6/TMS 602, for the work of 
this Section, as required by Code, inclusive of requirements for masonry in Seismic Design 
Category C. 

B. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 

1. Determine net-area compressive strength of masonry by testing masonry prisms 
according to ASTM C 1314. 

1.4 SUBMITTALS 

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

B. Shop Drawings: For the following: 

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes. 

2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. 
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." 

C. Samples for Verification: For each type and color of the following: 

1. Exposed concrete masonry units. 

2. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used on 
Project. Label Samples to indicate types and amounts of pigments used. 

3. Ties and anchors. 

4. Accessories embedded in masonry. 

D. Qualification Data: For testing agency. 

E. Material Certificates: Include statements of material properties indicating compliance with 
requirements including compliance with standards and type designations within standards. 
Provide for each type and size of the following: 

1. Masonry units: 
a. Include material test reports substantiating compliance with requirements. 

2. Cementitious materials. Include brand, type, and name of manufacturer. 

3. Mortar mixes. Include description of type and proportions of ingredients. 

4. Grout mixes. Include description of type and proportions of ingredients. 

5. Reinforcing bars. 

6. Joint reinforcement. 

7. Anchors, ties, and metal accessories. 

F. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 
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1. Include test reports, per ASTM C 780 for mortar mixes required to comply with property 
specification. 

2. Include test reports, per ASTM C 1019 for grout mixes required to comply with 
compressive strength requirement. 

G. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 
mortar type, provide statement of average net-area compressive strength of masonry units, 
mortar type, and resulting net-area compressive strength of masonry determined according to 
Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

H. Cold-Weather Procedures: Detailed description of methods, materials, and equipment to be 
used to comply with cold-weather requirements. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1093 for 
testing indicated. 

B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, through one 
source from a single manufacturer for each product required. 

C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including 
color for exposed masonry, from a single manufacturer for each cementitious component and 
from one source or producer for each aggregate. 

D. Preconstruction Testing Service: The Owner will engage a qualified independent testing agency 
to perform preconstruction testing indicated below. Payment for these services will be made by 
the Owner. Retesting of materials that fail to meet specified requirements shall be done at 
Contractor's expense. Coordinate with requirements of Section 01 4325 – Testing Agency 
Services. 

1. Prism Test: For each type of construction required, per ASTM C 1314.  

E. Fire-Resistance Ratings: Where indicated, provide materials and construction identical to those 
of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and 
inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable 
to authorities having jurisdiction. 

F. Marking and Identification for Fire- and Smoke-Partitions: Fire walls, fire barriers, fire partitions, 
smoke barriers, smoke partitions and other walls required to have protected openings or 
penetrations shall be effectively and permanently identified with signs or stenciling. Such 
identification shall:  

1. Be located in accessible concealed floor, floor-ceiling or attic spaces; and  

2. Be repeated at intervals not exceeding 30 feet measured horizontally along the wall or 
partition; and  

3. Include lettering not less than 0.5 inch in height, incorporating the suggested wording: 
"Fire and/or Smoke Barrier – Protect All Openings," or other wording. 

G. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. Agenda shall include protection of air barrier membrane during construction. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

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

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and 
emptying into dispensing silo. Store preblended, dry mortar mix in delivery containers on 
elevated platforms, under cover, and in a dry location or in a metal dispensing silo with 
weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 
and oil. 

1.7 PROJECT CONDITIONS 

A. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
3 days after building masonry walls or columns. 

B. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 

1. Protect sills, ledges, and projections from mortar droppings. 

2. Protect surfaces of window and door frames, as well as similar products with painted and 
integral finishes, from mortar droppings. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the 
standard. Do not uses units where such defects, including dimensions that vary from specified 
dimensions by more than stated tolerances, will be exposed in the completed Work or will 
impair the quality of completed masonry. 

2.2 CONCRETE MASONRY UNITS (CMU) 

A. Concrete Masonry Units: ASTM C 90, normal weight unless indicated otherwise manufactured 
to dimensions 3/8 inch less than nominal dimensions. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2150 psi. 

2. Density Classification: Normal weight. 

3. Size: Manufactured to dimensions 3/8 inch less than nominal dimensions indicated. 

4. Exposed Faces: Provide uniform color and texture. 
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B. Shapes: Provide standard shapes indicated and as required for building configuration. Provide 
special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and 
other special conditions. 

2.3 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather 
construction. Provide natural color or white cement as required to produce mortar color 
indicated. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Aggregate for Mortar: ASTM C 144. For mortar that is exposed to view, use washed aggregate 
consisting of natural sand or crushed stone. 

D. Aggregate for Grout: ASTM C 404. 

E. Water: Potable. 

2.4 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 

B. Masonry Joint Reinforcement, General: ASTM A 951. 

1. Interior Walls: Mill-galvanized, carbon steel. 

2. Wire Size and Spacing: As required by Code. 

3. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

2.5 TIES AND ANCHORS 

A. Materials: Provide ties and anchors specified in subsequent paragraphs that are made from 
materials that comply with subparagraphs below, unless otherwise indicated. 

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82; with ASTM A 153/A 153M, Class B-
2 coating. 

2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 316. 

3. Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 zinc coating. 

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

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

B. Partition Top Anchors: 0.097-inch-thick metal plate with 3/8-inch-diameter metal rod 6 inches 
long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in 
and out of tube. Fabricate from steel, hot-dip galvanized after fabrication. 

2.6 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene. 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 
with ASTM D 2000, Designation M2AA-805 designed to fit standard sash block and to maintain 
lateral stability in masonry wall; size and configuration as indicated. 
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C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt). 

2.7 MASONRY CLEANERS 

A. Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout 
stains, efflorescence, and other new construction stains from new masonry without discoloring 
or damaging masonry surfaces. Use product expressly approved for intended use by cleaner 
manufacturer and manufacturer of masonry units being cleaned. 

1. Available Manufacturers: 
a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 
d. Or equal. 

B. Proprietary Non-Acidic Cleaner: Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from new 
masonry without discoloring or damaging masonry surfaces. Use product expressly approved 
for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Available Product: 
a. EaCo Chem, Inc.; SOS 50. 

2.8 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 
indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Limit cementitious materials in mortar to portland cement and lime. 

B. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 

1. For reinforced masonry, use Type S. 

C. Grout for Unit Masonry: Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces 
and pour height. 

2. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

2.9 IDENTIFICATION LABELS FOR FIRE- AND SMOKE-PARTITIONS 

A. Identification Labels: Vinyl adhesive signs, to comply with applicable local Code. 

1. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Fire Wall Signs, Inc. 
b. Safety Supply Warehouse. 
c. Or equal. 
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2. Text: "Fire And Smoke Barrier – Protect All Openings" 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 
to performance of work. 

2. Verify that foundations are within tolerances specified. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping connections. 

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

3.2 INSTALLATION, GENERAL 

A. Thickness: Build single-wythe walls to actual widths of masonry units, using units of widths 
indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match the construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. Do not use units cut to less 
than one-half size. 

E. Do not install concrete masonry units with more than 5 percent damage to the face. Do not 
install brick units which will show defects after installation. 

F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed. 

G. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

H. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following: 

1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 
inch in 20 feet, or 1/2 inch maximum. 

2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet, or 1/2 inch maximum. 

3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum. 

4. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch, with a maximum thickness limited to 1/2 inch. Do not vary from bed-joint 
thickness of adjacent courses by more than 1/8 inch. 
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5. For exposed head joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 
inch. 

6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch except due to warpage of masonry units within tolerances specified for 
warpage of units. 

3.3 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less than nominal 4-inch horizontal face dimensions at 
corners or jambs. Prior to installation review bond pattern with Designer and the Owner. 

C. Stopping and Resuming Work: When practical, stop work by racking back units in each course 
from those in course below; toothing is acceptable if necessary for the progress of the work. 
When resuming work, clean masonry surfaces that are to receive mortar, remove loose 
masonry units and mortar, and wet brick if required before laying fresh masonry. 

D. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill 
in solidly with masonry around built-in items. 

E. Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated. 

F. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams, 
lintels, posts, and similar items, unless otherwise indicated. 

G. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 
structure above, unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 
above. 

2. Fasten partition top anchors to structure above and build into top of partition. Grout cells 
of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 
provide 1/2-inch clearance between end of anchor rod and end of tube. Space anchors 
48 inches o.c., unless otherwise indicated. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay concrete masonry units as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints. 

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 

3. With webs fully bedded in mortar in grouted masonry, including starting course on 
footings. 

4. With entire units, including areas under cells, fully bedded in mortar at starting course on 
footings where cells are not grouted. 

B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness, unless otherwise indicated, except as follows: 
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1. Cut joints flush for masonry walls to receive air barrier membrane, plaster or other direct-
applied finishes (other than paint), unless otherwise indicated.  

3.5 MASONRY JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch 
on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. Space 
reinforcement not more than 16 inches o.c. 

B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

3.6 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following: 

1. Provide an open space not less than 1 inch in width between masonry and structural 
member, unless otherwise indicated. Keep open space free of mortar and other rigid 
materials. 

2. Anchor masonry to structural members with anchors embedded in masonry joints and 
attached to structure. 

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches 
o.c. horizontally. 

3.7 CONTROL AND EXPANSION JOINTS 

A. General: Install control and expansion joint materials in unit masonry as masonry progresses. 
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 

1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side 
of control joint. Fill resultant core with grout and rake out joints in exposed faces for 
application of sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. 
Keep head joints free and clear of mortar or rake out joint for application of sealant. 

4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 
complete for application of sealant. 

3.8 LINTELS 

A. Install steel lintels where indicated.  

B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated. 
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3.9 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, 
and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other temporary loads that may be placed on 
them during construction. 

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for 
cleanouts and for grout placement, including minimum grout space and maximum pour height. 

3.10 INSTALLING IDENTIFICATION FOR FIRE- AND SMOKE-PARTITIONS 

A. Marking and Identification for Fire- and Smoke-Partitions: Permanently install as required by 
Code. 

3.11 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

C. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

D. Inspections: Special inspections will be conducted in compliance with provisions of the 
Massachusetts Building Code and the Statement of Special Inspections, as accepted by 
Authorities Having Jurisdiction in accordance with the following: 

1. Engineered masonry in structural occupancy categories I, II, and III: 
a. Level 1 Required Verification and Inspection of Masonry Construction, Chapter 17. 

E. Periodic Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or 
portion thereof, unless otherwise indicated in the Statement of Special Inspections. 

3.12 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
around penetrations and where indicated. 
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C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 
hoes or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 
comparison purposes. Obtain Designer's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 
type of stain on exposed surfaces. 

3.13 MASONRY WASTE DISPOSAL 

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's 
property. At completion of unit masonry work, remove from Project site. 

1. Crush masonry waste to less than 4 inches in each dimension. 

END OF SECTION 
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SECTION 05 0001 

MISCELLANEOUS AND ORNAMENTAL IRON 
(Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

B. Sub Sub-Bid Requirements: (None required under this Section.) 

C. Reference Drawings: The Work of this Trade Bid is shown on, but not limited to, the following 
Contract Drawings:  

NUMBER SHEET NAME 

A-412 ENLARGED LIFT PLANS & ELEVATIONS 

A-420 EXTERIOR RAMP PLANS & ELEVATIONS 

A-421 EXTERIOR RAMP PLANS & ELEVATIONS 

A-422 INTERIOR RAMP PLANS & ELEVATIONS 

A-501 RAMP & STAIR DETAILS 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. All Work of Section 05 5000 – Metal Fabrications. 

2. All Work of Section 05 5100 – Metal Stairs and Railings. 

B. Alternates: Please refer to Section 01 2300 Alternates. Provide labor, materials, and equipment 
necessary to perform work during off hours to meet accelerated September 25th substantial 
completion deadline. 

END OF SECTION 
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SECTION 05 1200 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Structural steel. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 05 5100 – Metal Stairs and Railings for metal stairs and railings. 

2. Section 09 9000 – Painting and Coating for finish painting of exposed structural steel not 
shop painted under this Section.  

1.3 DEFINITIONS 

A. Structural Steel: Elements of structural-steel frame, as classified by AISC's "Code of Standard 
Practice for Steel Buildings and Bridges," that support design loads. 

1.4 PERFORMANCE REQUIREMENTS 

A. Connections: Provide details of connections required by the Contract Documents to be selected 
or completed by structural-steel fabricator to withstand loads indicated and comply with other 
information and restrictions indicated. 

1. Select and complete connections using AISC's "Manual of Steel Construction, Load and 
Resistance Factor Design," Volume 2, Part 9. 

2. Engineering Responsibility: Fabricator's responsibilities include using a qualified 
professional engineer licensed in the Commonwealth of Massachusetts to prepare 
structural analysis data for structural-steel connections. 

1.5 SUBMITTALS 

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

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
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2. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 
and show size, length, and type of each weld. 

3. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 
Identify pretensioned and slip-critical high-strength bolted connections. 

C. Welding certificates. 

D. Qualification Data: For Installer, fabricator, professional engineer, testing agency. 

E. Mill Test Reports: Signed by manufacturers certifying that the following products comply with 
requirements: 

1. Structural steel including chemical and physical properties. 

2. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

3. Shop primers. 

4. Nonshrink grout. 

F. Source quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--
Steel." 

B. Comply with applicable provisions of the following specifications and documents: 

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges." 

2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2." 

3. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 
Design" and "Load and Resistance Factor Design Specification for Structural Steel 
Buildings." 

4. AISC's "Specification for the Design of Steel Hollow Structural Sections." 

5. AISC's "Specification for Allowable Stress Design of Single-Angle Members" and 
"Specification for Load and Resistance Factor Design of Single-Angle Members." 

6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 
members and packaged materials from erosion and deterioration. 

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that become 
dry or rusty before use. 
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2. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures. Repair or replace damaged materials or 
structures as directed. 

1.8 COORDINATION 

A. Furnish anchorage items to be embedded in or attached to other construction without delaying 
the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A 572/A 572M, Grade 50. 

B. Channels, Angles: ASTM A 36/A 36M . 

C. Plate and Bar: ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade BC, structural tubing. 

E. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B. 

F. Welding Electrodes: Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy hex steel structural bolts; 
ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers. 

1. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

B. Eye Bolts and Nuts: ASTM A 108, Grade 1030, cold-finished carbon steel. 

C. Sleeve Nuts: ASTM A 108, Grade 1018, cold-finished carbon steel. 

2.3 PRIMER 

A. Primer: SSPC-Paint 25, Type II, iron oxide, zinc oxide, raw linseed oil, and alkyd. 

B. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

2.5 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design" as 
applicable. 

1. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain 
markings until structural steel has been erected. 

2. Mark and match-mark materials for field assembly. 
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3. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

E. Holes: Provide holes required for securing other work to structural steel and for passage of 
other work through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes 
or enlarge holes by burning. 

2. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

B. Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 

2. Assemble and weld built-up sections by methods that will maintain true alignment of axes 
without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings 
and Bridges" for mill material. 

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces. 
a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds. 

2.7 STEEL PRIMERS AND FINISHES 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 

3. Surfaces to be high-strength bolted with slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials. 

B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for The Society for Protective Coatings (SSPC) surface 
preparation specifications and environmental exposure conditions of installed metal fabrications: 

1. Interiors (SSPC Zone 1A): SSPC-SP 6, "Commercial Blast Cleaning." 
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2. Apply shop primer to uncoated surfaces of metal fabrications, except those with 
galvanized finishes and those to be field welded, embedded in concrete or masonry, 
unless otherwise indicated. Extend priming of partially embedded members to a depth of 
2 inches. 

3. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting. 

4. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic 
Gages.” 

C. Zinc-Rich Primer: Urethane zinc rich primer. Provide primer with a VOC content of 340 g/L (2.8 
lb/gal.) or less per OTC ozone standards. Provide Tnemec Series 394 Perimerprime or PPG 
PMC Amercoat 5105 for exposed steel to be fireproofed, or Tnemec 901K97 or 90-97 or PPG 
PMC Amercoat 68HS for exposed steel to be finish painted at 3.0 mils DFT or equal by DuPont, 
Carboline, or Sherwin-Williams.  

2.8 SOURCE QUALITY CONTROL 

A. Engage an independent testing and inspecting agency to perform shop tests and inspections 
and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

C. Bolted Connections: Shop-bolted connections will be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections: In addition to visual inspection, shop-welded connections will be tested 
and inspected according to AWS D1.1 and other inspection procedures, at testing agency's 
option. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, 
bearing plates, and other embedments, with steel erector present, for compliance with 
requirements. 

1. Elevations shall be verified by a surveyor licensed in the Commonwealth of 
Massachusetts. 

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

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads. Remove temporary supports when permanent structural steel, 
connections, and bracing are in place, unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength. 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Structural Steel Framing 

H&A JN 2430.03   Section 05 1200-6   

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges." 

B. Maintain erection tolerances of structural steel  within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

C. Align and adjust various members forming part of complete frame or structure before 
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be 
in permanent contact with members. Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean 
temperature when structure is completed and in service. 

D. Splice members only where indicated. 

E. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug 
welds; and grind smooth at exposed surfaces. 

F. Do not use thermal cutting during erection unless approved by Designer. Finish thermally cut 
sections within smoothness limits in AWS D1.1. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 
enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work. 

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" for 
bearing, adequacy of temporary connections, alignment, and removal of paint on 
surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth. 

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-
through on exposed steel surfaces. 
a. Grind butt welds flush. 
b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds. 

3.5 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 
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C. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

D. Bolted Connections: Shop-bolted connections will be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

E. Welded Connections: Field welds will be visually inspected according to AWS D1.1. 

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and 
other inspection procedures at testing agency's option: 

F. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

3.6 REPAIRS AND PROTECTION 

A. Touchup Painting: After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing 
plates, and abutting structural steel. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning. 

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces. 

END OF SECTION 
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SECTION 05 5000 

METAL FABRICATIONS 
(Part of Work of Section 05 0001 – Miscellaneous And Ornamental Iron,  

Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following. Requirements for materials, hot-dip 
galvanizing, and shop-applied primers are included with each item as applicable. 

1. Steel lintels with shop-applied zinc-rich primer at interior locations. 

2. Shelf angles with zinc-rich shop-applied primer at interior locations. 

3. Loose steel bearing and leveling plates, including bearing plates for steel joists, 
galvanized at exterior locations and in exterior walls. 

4. Steel framing and supports with shop applied primer for folding-panel partitions.  

5. Galvanized steel framing and supports for mechanical and electrical equipment. 

6. Steel framing and supports for applications where framing and supports are not specified 
in other Sections; galvanized at exterior locations and in exterior walls. 

7. Steel support angles for elevator door sills. 

8. Steel floor plate and frame. 

9. Prefinished slotted steel channel support framing. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Furnish the following items for installation by the designated 
Sections 

1. Section 04 2000 – Unit Masonry:  
a. Lintels, miscellaneous metal and iron sleeves, anchors, inserts and plates to be 

built into masonry walls. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 05 1200 – Structural Steel Framing for structural steel items. 
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1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Ladders: Provide ladders capable of withstanding the effects of loads 
and stresses within limits and under conditions specified in ANSI A14.3. 

B. Thermal Movements: Provide exterior metal fabrications that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface temperatures by 
preventing buckling, opening of joints, overstressing of components, failure of connections, and 
other detrimental effects. Base engineering calculation on surface temperatures of materials 
due to both solar heat gain and nighttime-sky heat loss. 

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

1.4 SUBMITTALS 

A. Product Data: For the following: 

1. Nonslip aggregates and nonslip-aggregate surface finishes. 

2. Metal nosings and treads. 

3. Paint products. 

4. Grout. 

B. Shop Drawings: Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections. Show anchorage and accessory items. 

2. Provide templates for anchors and bolts specified for installation under other Sections. 

3. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer licensed in the 
Commonwealth of Massachusetts responsible for their preparation. All costs for 
professional engineering shall be included in the bid price for the Work of this Section. 

4. Where fabrications are to receive sprayed-on fireproofing, include statement that primer 
is compatible with fireproofing proposed for use. 

C. Welding certificates. 

D. Qualification Data: For professional engineer. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer licensed in the Commonwealth of 
Massachusetts. 

B. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice 
in the Commonwealth of Massachusetts and who is experienced in providing engineering 
services of the kind indicated. Engineering services are defined as those performed for 
installations of metal fabrications that are similar to those indicated for this Project in material, 
design, and extent. 

C. Welding: Qualify procedures and personnel according to the following: 
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1. AWS D1.1, "Structural Welding Code--Steel." 

2. AWS D1.2, "Structural Welding Code--Aluminum." 

3. AWS D1.3, "Structural Welding Code--Sheet Steel." 

4. AWS D1.6, "Structural Welding Code--Stainless Steel." 

D. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication and indicate measurements on 
Shop Drawings. 

1. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish dimensions and proceed with fabricating metal fabrications without 
field measurements. Coordinate wall and other contiguous construction to ensure that 
actual dimensions correspond to established dimensions. 

2. Provide allowance for trimming and fitting at site. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver 
such items to Project site in time for installation. 

B. Coordinate installation of steel weld plates and angles for casting into concrete that are 
specified in this Section but required for work of another Section. Deliver such items to Project 
site in time for installation. 

PART 2 - PRODUCTS 

2.1 FERROUS METALS 

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

B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 316L at exterior, Type 304 
at interior. 

C. Stainless-Steel Bars and Shapes: ASTM A 276, Type 316L at exterior, Type 304 at interior. 

D. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

E. Steel Tubing: ASTM A 500, cold-formed steel tubing. 

F. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 
indicated or required by structural loads. 

G. Slotted Channel Framing: Cold-formed metal channels with continuous slot complying with 
MFMA-3. 
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H. Cast Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated or required by 
structural loads. 

2.2 FASTENERS 

A. General: Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use 
and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior 
walls. Provide stainless-steel fasteners for fastening aluminum. Select fasteners for type, grade, 
and class required. 

B. Anchor Bolts: ASTM F 1554, Grade 36. Provide hot-dip or mechanically deposited, zinc-coated 
anchor bolts where item being fastened is indicated to be galvanized. 

C. Cast-in-Place Anchors in Concrete: Anchors capable of sustaining, without failure, a load equal 
to four times the load imposed, as determined by testing according to ASTM E 488, conducted 
by a qualified independent testing agency. 

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M 
malleable iron or ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as 
needed, hot-dip galvanized per ASTM A 153/A 153M. 

D. Expansion Anchors: Anchor bolt and sleeve assembly with capability to sustain, 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 according to ASTM E 488, 
conducted by a qualified independent testing agency. 

1. Acceptable Manufacturers: Kwik-Bolt 3 by Hilti, Inc., TruBolt Wedge Anchor by ITW Red 
Head, Power-Stud by Powers Fasteners, or equal. 

E. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying 
with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 
3 inches long at not more than 8 inches o.c. Provide with temporary filler and tee-head bolts, 
complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as 
needed for fastening to inserts. 

2.3 MISCELLANEOUS MATERIALS 

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

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer. 
Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

1. Available Products: Dupont Universal Primer, Keeler and Long Universal Primer, Tnemec 
Series 394 Perime Prime, or equal. 

C. Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with 
topcoat. 

1. Available Products: Dupont Ganicin, Keeler and Long Urethane Zinc Rich Primer, 
Tnemec Series 394 Perime Prime, or equal. 

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

1. Provide interior, field-applied paint with a VOC content of 250 g/L or less, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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E. Isolation Coating: ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, compounded 
for 15-mil dry film thickness per coat. Provide inert-type noncorrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities. 

F. Non-shrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

2.4 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units 
only as necessary for shipping and handling limitations. Use connections that maintain 
structural value of joined pieces. Clearly mark units for reassembly and coordinated installation. 

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

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) 
screws or bolts, unless otherwise indicated. Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water. Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 

2.5 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise 
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction retained by framing and supports. Cut, drill, and tap units to receive 
hardware, hangers, and similar items. 
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1. Fabricate units from slotted channel framing where indicated. 

2. Furnish inserts if units are installed after concrete is placed. 

C. Fabricate supports for folding-panel partitions from continuous steel beams of sizes indicated 
with attached bearing plates, anchors, and braces as indicated. Drill bottom flanges of beams to 
receive partition track hanger rods; coordinate location of holes. 

2.6 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated. Weld adjoining members 
together to form a single unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span 
but not less than 8 inches, unless otherwise indicated. 

2.7 SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 
framing. Provide horizontally slotted holes to receive 3/4-inchbolts, spaced not more than 6 
inches from ends and 24 inches o.c., unless otherwise indicated. 

1. Provide mitered and welded units at corners. 

2. Provide open joints in shelf angles at expansion and control joints. Make open joint 
approximately 2 inches larger than expansion or control joint. 

B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 
concrete. 

C. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete. 

2.8 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction. Drill plates to receive anchor bolts and for grouting. 

2.9 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete construction as needed to complete the Work. Provide each unit with not less than two 
integrally welded steel strap anchors for embedding in concrete. 

2.10 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 
with continuously welded joints and smooth exposed edges. Miter corners and use concealed 
field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation 
with other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 
construction. 
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2.11 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3, unless otherwise indicated. 

2. For elevator pit ladders, comply with ASME A17.1. 

3. Support each ladder at top and bottom and not more than 60 inches o.c. with welded or 
bolted brackets, made from same metal as ladder. 

4. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide 
granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with 
aluminum-oxide grout. 

2.12 LADDER SAFETY CAGES 

A. General: 

1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with 
stainless-steel fasteners. 

2. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet 
o.c. Provide secondary intermediate hoops spaced not more than 48 inches o.c. between 
primary hoops. 

3. Fasten assembled safety cage to ladder rails and adjacent construction by welding or 
with stainless-steel fasteners, unless otherwise indicated. 

2.13 METAL SHIPS' LADDERS 

A. Provide metal ships' ladders where indicated. Fabricate of open-type construction with channel 
or plate stringers, pipe and tube railings, and bar grating treads, unless otherwise indicated. 
Provide brackets and fittings for installation. 

2.14 METAL BOLLARDS 

A. Fabricate metal bollards from Schedule 40 steel pipe. 

B. Fabricate bollards with 3/8-inch-thick steel baseplates for bolting to concrete slab. Drill 
baseplates at all 4 corners for 3/4-inch anchor bolts. 

1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb 
alignment of bollards. 

2.15 PIPE GUARDS 

A. Fabricate pipe guards from 3/8-inch-thick by 12-inch--wide steel plate, bent to fit flat against the 
wall or column at both ends and to fit around pipe with 2-inch clearance between pipe and pipe 
guard. Drill each end for two 3/4-inch anchor bolts. 

2.16 METAL FLOOR PLATE 

A. Fabricate from rolled-steel floor plate of minimum 1/4 inch steel unless thicker units are required 
for anticipated loadings. 

B. Include steel angle stiffeners, and fixed and removable sections as indicated. 
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C. Provide flush steel bar drop handles for lifting removable sections, one at each end of each 
section. 

2.17 ABRASIVE METAL NOSINGS 

A. Cast-Metal Units: Cast gray iron, Class 20 with an integral abrasive finish consisting of 
aluminum oxide, silicon carbide, or a combination of both. Fabricate units in sizes and 
configurations indicated and in lengths necessary to accurately fit openings or conditions. 

B. Drill for mechanical anchors and countersink. Locate not more than 4 inches from ends and not 
more than 12 inches o.c., evenly spaced between ends, unless otherwise indicated. Provide 
closer spacing if recommended by manufacturer. 

C. Apply isolation coating to concealed bottoms, sides, and edges of cast-metal units set into 
concrete. 

2.18 CAST-IRON WHEEL GUARDS 

A. Provide wheel guards of 3/4-inch-thick, hollow-core, gray-iron castings; of size and shape 
indicated. Provide holes for countersunk anchor bolts and grouting. 

2.19 METAL DOWNSPOUT BOOTS 

A. Provide downspout boots made from cast gray iron in heights indicated with inlets of size and 
shape to suit downspouts. 

2.20 BICYCLE RACKS 

A. Fabricate from Schedule 40 steel pipe, fully welded together, to lengths indicated. 

B. Fabricate with NPS 3 top rails and end posts, NPS 1-1/2 bottom rails and intermediate posts not 
more than 72 inches o.c., and NPS 3/4 vertical separators at approximately 8 inches o.c. 

C. Make top rails 36 inches above pavement/floor and bottom rails 4 inches above pavement/floor. 

D. Fabricate end posts and intermediate posts with 1/4-inch-thick steel baseplates for bolting to 
concrete slab. Drill end post baseplates at all 4 corners and intermediate-post baseplates at 2 
opposite sides for 1/2-inch anchor bolts. 

E. Galvanize bicycle racks after fabrication. 

2.21 FINISHES, GENERAL 

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

B. Finish metal fabrications after assembly. 

2.22 STEEL PRIMERS AND FINISHES 

A. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications and 
environmental exposure conditions of installed metal fabrications: 

1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Urethane Primer: 
SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interiors (SSPC Zone 1A): SSPC-SP 7, "Brush Off Blast Cleaning." 
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3. Apply shop primer to uncoated surfaces of metal fabrications, except those with 
galvanized finishes and those to be field welded, embedded in concrete or masonry, 
unless otherwise indicated. Extend priming of partially embedded members to a depth of 
2 inches. 

4. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and 
Maintenance Painting of Steel," for shop painting. 

5. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic 
Gages.” 

B. Zinc-Rich Primer: Urethane zinc rich primer compatible with topcoat Specified in Section 09 
9000 – Paints and Coatings. Provide primer with a VOC content of 250 g/L (2.8 lb/gal.) or less 
per OTC and HAPS COMPLIANT STANDARDS PER 2010 standards when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). Provide Tnemec Series 394 Perimer 
prime at 3.0 mils DFT, PPG PMC Amercoat 68 MCZ Zinc Rich Primer, or equal by DuPont, 
Keeler and Long. 

C. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive environments and 
other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by 
the hot-dip process. Comply with ASTM A 123 for fabricated products and ASTM A 153 for 
hardware. Provide thickness of galvanizing specified in referenced standards. The galvanizing 
bath shall contain high grade zinc and other earthly materials. Fill vent holes and grind smooth 
after galvanizing. 

D. Hot-Dip Galvanizing And Factory-Applied Primer for Steel: Provide hot-dip galvanizing and 
factory-applied prime coat, certified OTC/VOC compliant less than 2.8 lbs/gal. and conforming 
to EPA and local requirements. Apply primer within 12 hours after galvanizing at the 
galvanizer’s plant in a controlled environment meeting applicable environmental regulations and 
as recommended by the primer coating manufacturer. Blast cleaning of the surface is 
unacceptable for surface preparation. Primer shall have a minimum two year re-coat window for 
application of finish coat. Coatings must meet or exceed the following performance criteria: 

1. Abrasion Resistance per ASTM D 4060 (CS17 Wheel, 1,000 grams load); 1kg Load: 200 
mg loss. 

2. Adhesion per ASTM D4541: 1050 psi. 

3. Corrosion Weathering per ASTM D5894, 13 cycles, 4,368 hours: Rating 10 per ASTM 
D714 for blistering; Rating: 7 per ASTM D610 for rusting. 

4. Direct Impact Resistance per ASTM D2794: 160 in. lbs. 

5. Flexibility per ASTM D522, 180º Bend, 1 inch Mandrel: Passes. 

6. Pencil Hardness per ASTM D3363: 3H. 

7. Moisture Condensation Resistance per ASTM D4585, 100º F, 2000 hours: Passes, no 
cracking or delamination 

8. Dry Heat Resistance per ASTM D2485: 250º F. 

E. Hot-Dip Galvanizing and Factory-Applied Urethane Primer and Finish for Steel: Provide factory-
applied architectural coating over primed hot-dip galvanized steel matching approved samples. 

1. Primer coat shall be factory-applied polyamide epoxy primer. Apply primer within 12 
hours after galvanizing at the galvanizer’s plant in a controlled environment meeting 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Metal Fabrications 

H&A JN 2430.03   Section 05 5000-10

  

applicable environmental regulations and as recommended by the primer coating 
manufacturer. 

2. Finish coat shall be factory-applied color-pigmented architectural finish. Apply finish 
coating at the galvanizer’s plant, in a controlled environment meeting applicable 
environmental regulations and as recommended by the finish coating manufacturer. 

3. Coatings shall be certified OTC/VOC compliant and conform to applicable regulations 
and EPA standards. 

4. Apply the galvanizing, primer, and coating within the same facility and provide single-
source responsibility for galvanizing, priming and finish coating. 

5. Blast cleaning of the galvanized surface is required, unless galvanizer certifies 
performance will be met without blast cleaning and coating will be applied within 12 hours 
of galvanizing. 

6. Primer shall meet or exceed the following performance criteria: 
a. Abrasion Resistance per ASTM D 4060 (CS17 Wheel, 1,000 grams load),1kg 

Load: 200 mg loss. 
b. Adhesion per ASTM D4541: 1050 psi. 
c. Corrosion Weathering per ASTM D5894, 13 Cycles, 4,368 Hours: Rating 10 per 

ASTM D714 for blistering; Rating 7 per ASTM D610 for rusting. 
d. Direct Impact Resistance per ASTM D2794: 160 in. lbs. 
e. Flexibility per ASTM D522, 180º Bend, 1 in. Mandrel: Passes. 
f. Pencil Hardness per ASTM D3363: 3B. 
g. Moisture Condensation Resistance per ASTM D4585, 100º F, 2000 Hours: 

Passes, no cracking or delamination. 
h. Dry Heat Resistance per ASTM D2485: 250º F. 

7. Topcoat shall meet or exceed the following performance criteria:  
a. Abrasion Resistance per ASTM D 4060, CS17 Wheel, 1,000 Cycles 1kg Load: 

87.1 mg loss. 
b. Adhesion per ASTM D 4541: 1050 psi. 
c. Direct Impact Resistance per ASTM D2794: >28 in. pounds. 
d. Indirect Impact Resistance per ASTM D2794: 12-14 in. pounds. 
e. Dry Heat Resistance per ASTM D2485: 200° F. 
f. Salt Fog Resistance per ASTM B 117 9,000 Hours: Rating 10 per ASTM D714 for 

blistering. 
g. Flexibility per ASTM D522, 180° Bend, 1/8 in. Mandrel: Passes. 
h. Pencil Hardness per ASTM D3363: 2H. 
i. Moisture Condensation Resistance per ASTM D4585, 100° F, 1000 Hours: No 

blistering or delamination 
j. Xenon Arc Test per ASTM D 4798: Pass 300 hours  

2.23 STAINLESS-STEEL FINISHES 

A. Remove tool and die marks and stretch lines or blend into finish. 

B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, 
free of cross scratches. Run grain with long dimension of each piece. 

C. Bright, Directional Satin Finish: No. 4. 

D. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter 
and leave surfaces chemically clean. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal 
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints. 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 surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding: Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and 
other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

F. Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions securely to and rigidly brace from building structure. 

3.3 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 
improve bond to surfaces. Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have 
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if 
protruding, cut off flush with edge of bearing plate before packing with grout. 

1. Use non-shrink grout, either metallic or nonmetallic, in concealed locations where not 
exposed to moisture; use non-shrink, nonmetallic grout in exposed locations, unless 
otherwise indicated. 
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2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.4 INSTALLING PIPE BOLLARDS 

A. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches 
above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and 
brace bollards in position until concrete has cured. 

B. Fill bollards solidly with concrete, mounding top surface to shed water. 

3.5 INSTALLING PIPE GUARDS 

A. Provide pipe guards at exposed vertical pipes in parking garage where not protected by curbs 
or other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-
inch bolts at each pipe guard. Mount pipe guards with top edge 26 inches above driving surface. 

3.6 INSTALLING NOSINGS, TREADS, AND THRESHOLDS 

A. Center nosings on tread widths. 

B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level 
with tread surfaces. 

C. Seal thresholds exposed to exterior with elastomeric sealant complying with Section 07 9200 – 
Joint Sealants to provide a watertight installation. 

3.7 INSTALLING CAST-IRON WHEEL GUARDS 

A. Anchor wheel guards to concrete or masonry construction to comply with manufacturer's written 
instructions. Fill cores solidly with concrete. 

3.8 INSTALLING BICYCLE RACKS 

A. Anchor bicycle racks to existing construction with expansion anchors. Provide four 1/2-inch 
bolts at each end post and 2 at each intermediate post. 

3.9 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and 
abraded areas. Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

C. Touch-Up and Repair for Galvanized Surfaces: For damaged and field-welded metal coated 
surfaces, clean welds, bolted connections and abraded areas. 

1. For galvanized surfaces, apply organic zinc repair paint complying with requirements of 
ASTM A 780, modified to 95 percent zinc in dry film. Galvanizing repair paint shall have 
95 percent zinc by weight. Thickness of applied galvanizing repair paint shall be not less 
than coating thickness required by ASTM A 123 or A 153 as applicable. Touch-up of 
galvanized surfaces with silver paint, brite paint, or aluminum paints is not acceptable. 

2. For factory-applied finish coatings, field-touch-up shall be performed by factory approved 
personnel. Touch-up shall be such that repair is not visible from a distance of 6 feet. 
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3. A touch-up repair kit or touchup instructions shall be provided to the Authority for each 
type of factory-applied finish.  

END OF SECTION 

 

 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Metal Stairs and Railings 

H&A JN 2430.03   Section 05 5100-1   

SECTION 05 5100 

METAL STAIRS AND RAILINGS 
(Part of Work of Section 05 0001 - Miscellaneous And Ornamental Iron,  

Filed Sub-Bid Required) 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Steel tube guard railings attached to exterior ramp. 

2. Steel tube handrails attached to walls adjacent to interior stairs. 

3. Steel tube handrails attached to walls adjacent to exterior ramp. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 06 1000 – Rough Carpentry for wood blocking for anchoring railings. 

2. Section 09 2116 – Gypsum Board Assemblies for metal backing for anchoring railings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design stairs and railings, including comprehensive engineering analysis by 
a qualified professional engineer licensed in the Commonwealth of Massachusetts, using 
performance requirements and design criteria indicated. 

B. Structural Performance of Railings: Provide railings capable of withstanding the effects of 
gravity loads and Code required loads and stresses within limits and under conditions indicated: 

C. Seismic Performance: Provide metal stairs capable of withstanding the effects of earthquake 
motions determined according to Code. 

1. Component Importance Factor: 1.0 [1.5].  

1.4 SUBMITTALS 

A. Product Data: For metal stairs, railings, paint and grout. 

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

1. Provide templates for anchors and bolts specified for installation under other Sections. 
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2. For installed products indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer licensed in the 
Commonwealth of Massachusetts responsible for their preparation. All costs for 
professional engineering shall be included in the bid price for the Work of this Section. 

C. Welding certificates. 

D. Qualification Data: For professional engineer licensed in the Commonwealth of Massachusetts. 

1.5 QUALITY ASSURANCE 

A. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer licensed in the Commonwealth of 
Massachusetts. 

B. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice 
in the Commonwealth of Massachusetts and who is experienced in providing engineering 
services of the kind indicated. Engineering services are defined as those performed for 
installations of metal stairs and railings that are similar to those indicated for this Project in 
material, design, and extent. 

C. Installer Qualifications: Fabricator of products. 

D. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for Fixed 
Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless 
more stringent requirements are indicated. 

1. Preassembled Stairs: Commercial class. 

2. Ornamental Stairs: Architectural class. 

E. Welding: Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 

2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

1.6 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 

C. Coordinate locations of hanger rods and struts with other work so that they will not encroach on 
required stair width and will be within the fire-resistance-rated stair enclosure. 

PART 2 - PRODUCTS GENERAL 

2.1 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise 
indicated. For components exposed to view in the completed Work, provide materials without 
seam marks, roller marks, rolled trade names, or blemishes. 
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2.2 FERROUS METALS 

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

B. Steel Tubing: ASTM A 500 (cold formed) or ASTM A 513, Type 5 (mandrel drawn). 

C. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

D. Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M[ either commercial steel, Type B, or 
structural steel, Grade 30, unless another grade is required by design loads. 

E. Galvanized Steel Sheet: ASTM A 653/A 653M, G90 coating, either commercial steel, Type B, or 
structural steel, Grade 33, unless another grade is required by design loads. 

F. Woven-Wire Mesh, Carbon Steel: Intermediate-crimp, square pattern, 2-inch woven-wire mesh, 
made from 0.135-inch nominal diameter wire complying with ASTM A 510. 

2.3 FASTENERS 

A. General: Provide zinc-plated fasteners with coating complying with ASTM B 633, 
Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls. Select 
fasteners for type, grade, and class required. 

2.4 MISCELLANEOUS MATERIALS 

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

B. Shop Primers: Provide primers that comply with Section 099000 - PAINTING AND COATING. 

C. Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with 
topcoat. 

1. Available Products: Dupont Ganicin, Keeler and Long Urethane Zinc Rich Primer, or 
Tnemec Series 394 PerimePrime. 

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

1. Provide interior, field-applied paint with a VOC content of 250 g/L or less, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

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

F. Concrete Materials and Properties: Comply with requirements in Section 03 3000 – Cast-In-
Place Concrete for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day 
compressive strength of 3000 psi, unless otherwise indicated. 

2.5 FABRICATION, GENERAL 

A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, 
brackets, bearing plates, and other components necessary to support and anchor stairs and 
platforms on supporting structure. 

1. Join components by welding, unless otherwise indicated. 

2. Use connections that maintain structural value of joined pieces. 
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3. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to 
drain. 

B. Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units 
only as necessary for shipping and handling limitations. Clearly mark units for reassembly and 
coordinated installation. 

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

D. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

E. Form exposed work true to line and level with accurate angles and surfaces and straight edges. 

F. Weld connections to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Weld exposed corners and seams continuously, unless otherwise indicated. 

5. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 
where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) 
screws or bolts unless otherwise indicated. Locate joints where least conspicuous. 

H. Comply with “Guideline 1: Joint Finishes”, by National Ornamental & Miscellaneous Metals 
Association (NOMMA), as follows: 

1. Typical Railing: Type 2 or better, unless otherwise indicated. 

2. Service Stair Railing: Type 3 or better, unless otherwise indicated. 

3. Ornamental Railing: Type 1. 

2.6 STEEL-FRAMED STAIRS 

A. Stair Framing: 

1. Fabricate stringers of steel plates or channels. Provide closures for exposed ends of 
stringers. 

2. Construct platforms of steel plate or channel headers and miscellaneous framing 
members as needed to comply with performance requirements.  

3. Weld stringers to headers; weld framing members to stringers and headers. 

4. Where stairs are enclosed by gypsum board or shaft-wall assemblies, provide hanger 
rods or struts to support landings from floor construction above or below. Locate hanger 
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rods and struts where they will not encroach on required stair width and will be within the 
fire-resistance-rated stair enclosure. 

5. Where masonry walls support metal stairs, provide temporary supporting struts designed 
for erecting steel stair components before installing masonry. 

B. Metal-Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from 
steel sheet of thickness needed to comply with performance requirements but not less than 
0.0677 inch. 

1. Steel Sheet: Uncoated hot-rolled steel sheet, unless otherwise indicated. 

2. Directly weld metal pans to stringers; locate welds on top of subtreads where they will be 
concealed by concrete fill. Do not weld risers to stringers. 

3. Shape metal pans to include nosing integral with riser. 

4. Provide subplatforms of configuration indicated or, if not indicated, the same as 
subtreads. Weld subplatforms to platform framing. 

2.7 STEEL TUBE RAILINGS 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 
details, finish, and member sizes, including wall thickness of tube, post spacings, and 
anchorage, but not less than that needed to withstand indicated loads. 

B. Welded Connections: Fabricate railings with 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. 

C. Form changes in direction of railings as detailed on the Drawings. 

D. Form simple and compound curves by bending members in jigs to produce uniform curvature 
for each repetitive configuration required; maintain cross section of member throughout entire 
bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of 
components. 

E. Close exposed ends of railing members with prefabricated end fittings. 

F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. Close ends 
of returns unless clearance between end of rail and wall is 1/4 inch or less. 

G. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges, 
miscellaneous fittings, and anchors for interconnecting components and for attaching to other 
work. Furnish inserts and other anchorage devices for connecting to concrete or masonry work. 

1. Connect posts to stair framing by direct welding, unless otherwise indicated. 

2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and 
other ferrous-metal components. 

3. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets, 
fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and 
concrete construction. 

H. Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where 
needed to transfer wall bracket loads through wall finishes to structural supports. Size fillers to 
suit wall finish thicknesses and to produce adequate bearing area to prevent bracket rotation 
and overstressing of substrate. 
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2.8 FINISHES 

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

B. Finish metal stairs after assembly. 

C. Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed 
below: 

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

2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

3. Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain 
as weep holes, by plugging with zinc solder and filing off smooth. 

D. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with 
minimum requirements indicated below for SSPC surface preparation specifications and 
environmental exposure conditions of installed products: 

1. Exterior Stairs (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interior Stairs (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning." 

E. Apply shop primer to uncoated surfaces of metal stair components, except those with 
galvanized finishes and those to be embedded in concrete or masonry unless otherwise 
indicated. 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. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary 
for securing metal stairs to in-place construction. Include threaded fasteners for concrete and 
masonry inserts, through-bolts, lag bolts, and other connectors. 

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

C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete, 
unless otherwise indicated. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

E. Fit exposed connections accurately together to form hairline joints. 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 surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

F. Field Welding: Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
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3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 
roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

G. Place and finish concrete fill for treads and platforms to comply with Section 03 3000 – Cast-In-
Place Concrete. 

1. Install abrasive nosings with anchors fully embedded in concrete. Center nosings on 
tread width. 

3.2 INSTALLING STEEL TUBE RAILINGS 

A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints. Space 
posts at spacing indicated or, if not indicated, as required by design loads. Plumb posts in each 
direction. Secure posts and rail ends to building construction as follows: 

1. Anchor posts to steel by welding directly to steel supporting members. 

2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail 
ends and anchored with postinstalled anchors and bolts. 

B. Attach handrails to wall with wall brackets. Provide bracket with 1-1/2-inch clearance from inside 
face of handrail and finished wall surface. Locate brackets as indicated or, if not indicated, at 
spacing required to support structural loads. Secure wall brackets to building construction as 
follows: 

1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt. 

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

3. For hollow masonry anchorage, use toggle bolts. 

4. For steel-framed gypsum board assemblies, fasten brackets directly to steel framing or 
concealed steel reinforcements using self-tapping screws of size and type required to 
support structural loads. 

3.3 ADJUSTING AND CLEANING 

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

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780.  

END OF SECTION 
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SECTION 06 1000  

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Wood blocking, cants, and nailers. 

2. Plywood backing panels. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only:  
1. Section 06 1000 – Rough carpentry 

a. Wood nailers and blocking built into masonry.  

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 05 5100 – Metal Stairs and Railings. 

2. Section 08 1113 – Hollow Metal Door Frames. 

3. Section 10 2113 –Toilet Compartments. 

4. Section 10 28113 – Toilet Accessories. 

1.3 SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used, net amount of preservative retained, and chemical treatment 
manufacturer's written instructions for handling, storing, installing, and finishing treated 
material. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials, both before and after exposure to elevated 
temperatures when tested according to ASTM D 5516 and ASTM D 5664. 

3. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 
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4. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

B. Shop Drawings: Submit Shop Drawings of field erection details, including materials and 
methods of fastening nailers in conformance with Factory Mutual wind uplift rated systems 
specified in other Sections of these specifications. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

B. Lumber: Mark each piece of framing and board lumber or each bundle of small pieces of lumber 
with the grade mark of a recognized association or independent inspection agency. Such 
association or agency shall be certified by the Board of Review, American Lumber Standards 
Committee, to grade the species used. Surfaces that are to be exposed to view shall not bear 
grademarks, stamps, or any type of identifying mark.  

C. Plywood: Mark each sheet with the mark of a recognized association or independent inspection 
agency that maintains continuing control over the quality of the plywood. The mark shall identify 
the plywood by species group or span rating, exposure durability classification, grade, and 
compliance with APA L870.Surfaces that are to be exposed to view shall not bear grademarks 
or other types of identifying marks. 

D. Preservative Treated Lumber and Plywood: The Contractor shall be responsible for the quality 
of treated wood products. Each treated piece shall be inspected in accordance with AWPA M2 
and permanently marked or branded, by the producer, in accordance with AWPA M6. The 
Contractor shall provide inspection report of an approved independent inspection agency that 
offered products comply with applicable AWPA Standards. The appropriate Quality Mark on 
each piece will be accepted, in lieu of inspection reports, as evidence of compliance with 
applicable AWPA treatment standards. 

E. Fire Retardant Treated Lumber: Mark each piece in accordance with AWPA M6, except pieces 
that are to be natural or transparent finished. Exterior fire-retardant lumber shall be 
distinguished by a permanent penetrating blue stain. Labels of a nationally recognized 
independent testing agency will be accepted as evidence of conformance to the fire-retardant 
requirements of AWPA M6. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products in the manufacturer’s original containers, dry, undamaged, and with seals and 
labels intact. 

B. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air 
circulation. Provide for air circulation around stacks and under coverings. Store products in a 
weather-protected environment, clear of ground and moisture. 

C. Protect all existing and new wood stored on site to prevent moisture absorption. Stacked 
materials should be covered with tarps (top, sides, and bottom) and stacked to provide sufficient 
slope to shed water. 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Rough Carpentry 

H&A JN 2430.03   Section 06 1000-3  

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the American 
Lumber Standards Committee Board of Review. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 
moisture content specified. Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

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

4. Provide dry lumber with 15 percent by weight on a dry weight basis maximum moisture 
content at time of dressing for 2-inch nominal thickness or less, unless otherwise 
indicated. 

B. Plywood Panels: 

1. Plywood: Either DOC PS 1 or DOC PS 2, unless otherwise indicated. 

2. Thickness: As needed to comply with requirements specified but not less than thickness 
indicated. 

3. Factory mark panels according to indicated standard. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

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

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. Do not use inorganic boron (SBX) for sill plates. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or otherwise 
adversely affect finishes. 

B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber and 15 
percent for plywood. Do not use material that is warped or does not comply with requirements 
for untreated material. 

C. Mark each treated item with the treatment quality mark of an inspection agency approved by the 
American Lumber Standards Committee Board of Review. 

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

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

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete in exterior walls. 
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2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: For fire-rated exterior walls and for all interior use materials, provide materials that are 
fire-retardant treated and comply with performance requirements in AWPA C20 (lumber) and 
AWPA C27 (plywood). Identify fire-retardant-treated wood with appropriate classification 
marking of UL, U.S. Testing, Timber Products Inspection, or another testing and inspecting 
agency acceptable to authorities having jurisdiction. 

1. Use treatment for which chemical manufacturer publishes physical properties of treated 
wood after exposure to elevated temperatures, when tested by a qualified independent 
testing agency according to ASTM D 5664, for lumber and ASTM D 5516, for plywood. 

2. Use treatment that does not promote corrosion of metal fasteners. 

2.4 MISCELLANEOUS LUMBER 

A. General: Provide lumber for support or attachment of other construction, including the following: 
Rooftop equipment bases and support curbs, blocking, cants, nailers, furring, grounds. 

B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 15 
percent maximum moisture content. 

2.5 PANEL PRODUCTS 

A. Miscellaneous Concealed Plywood: Exposure 1 sheathing, span rating to suit framing in each 
location, and thickness as indicated but not less than 1/2 inch. 

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

2.6 FASTENERS 

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

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

2. The fasteners shall be of sufficient length to penetrate the receiving member a minimum 
of 1-1/4 inch minimum for wood or plywood into wood, full depth into plywood, and 5/8 
inch minimum for wood into steel deck or metal stud framing. 

B. Nails, Wire, Brads, and Staples: ASTM F 1667. 

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

D. Wood Screws: ASME B18.6.1. 

E. Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer heads 
and reamer wings, length as recommended by screw manufacturer for material being fastened. 

F. Lag Screws and Lag Bolts: ASME B18.2.1. 

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

H. Bolts, Nuts, Studs, and Rivets: ASME B18.2.1, ASME B18.5.2.1M, ASME B18.5.2.2M and 
ASME B18.2.2. 
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I. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability 
to sustain, without failure, a load equal to 6 times the load imposed when installed in unit 
masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5; except provide stainless steel complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2, where in contact with pressure-preservative treated 
wood or when exposed to exterior conditions. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesive, Including Gluing Furring and Sleepers to Concrete or Masonry: Formulation 
complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Discard units of material with defects that impair quality of carpentry and that are too small to 
use with minimum number of joints or optimum joint arrangement. Stagger joints layer to layer. 
Prepared surfaces must be clean and dry. Fill, chip, or grind as required to provide a smooth, 
uniform surface. 

B. 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 furring, 
nailers, blocking, grounds, and similar supports to comply with requirements for attaching other 
construction. 

C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber 
and plywood. 

D. Securely attach carpentry work as indicated and according to applicable codes and the 
following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC). 

2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 
"Alternate Attachments," in ICC's International Residential Code for One- and Two-Family 
Dwellings. 

3. ICC-ES evaluation report for fastener. 

E. Countersink fastener heads on exposed carpentry work and fill holes with wood filler. 

F. Use fasteners of appropriate type and length. Predrill members when necessary to avoid 
splitting wood. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other work 
involved. 
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B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces, 
unless otherwise indicated. 

3.3 REMOVAL OF WOOD BLOCKING 

A. During removal and replacement of woodwork, report any area of deck, existing wood blocking, 
or other wood components that is designated to remain, but is found to be deteriorated or 
otherwise unsuitable for use. Provide temporary protection to the materials until such time as 
the materials can be reviewed. 

3.4 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

C. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

END OF SECTION 
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SECTION 06 8316 

FIBER GLASS REINFORCED PLASTIC (FRP) PANELS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Fiberglass Reinforced Paneling (FRP) wall panels. 

2. Accessories and Trim. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work:  

1. Section 07 9200 – Joint Sealants.   

1.3 SECTION INCLUDES 

A. Fiberglass reinforced plastic panels. 

B. Accessories and trim. 

1.4 REFERENCE STANDARDS 

A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of 
Plastics.  

B. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of 
Barcol Impressor.  

C. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of 
Interior Coatings in an Environmental Chamber. 

D. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling 
Panels. 

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

F. ISO 846 - Plastics -- Evaluation of the action of microorganisms. 

G. ISO 2812-1 - Paints and varnishes -- Determination of resistance to liquids -- Part 1: Immersion 
in liquids other than water. 

1.5 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.  
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B. Product Data: Provide data on specified products, describing physical and performance 
characteristics; including sizes, patterns and colors available; and installation instructions. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store panels flat, indoors, on a clean, dry surface. Remove packaging and allow panels to 
acclimate to room temperature for 48 hours prior to installation. 

1.7 PROJECT CONDITIONS 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers - Panels: 

1. Crane Composites, Inc.: www.cranecomposites.com. 

2. Glasteel: www.glasteel.com.  

3. Kemlite: www.kemlite.com. 

4. Marlite, Inc.: www.marlite.com/#sle. 

5. Nudo Products, Inc.: www.nudo.com/#sle.  

6. Substitutions: See Section 016000 - Product Requirements. 

2.2 PANEL SYSTEMS 

A. Wall Panels: 

1. Panel Size: As indicated on Drawings. 

2. Panel Thickness: 0.10 inch.  

3. Surface Design: As indicated on Drawings.  

4. Color: As selected by Architect from manufacturer's full line.  

5. Attachment Method: Adhesive only, with trim and sealant in joints. 

2.3 MATERIALS 

A. Panels: Fiberglass reinforced plastic (FRP), complying with ASTM D5319.  

1. Surface Burning Characteristics: Maximum flame spread index of 25 and smoke 
developed index of 450; when system tested in accordance with ASTM E84.  

2. Mold Resistance: Score of 10, when tested in accordance with ASTM D3273.  

3. Scratch Resistance: Barcol hardness score greater than 35, when tested in accordance 
with ASTM D2583.  

4. Impact Strength: Greater than 6 ft lb force per inch, when tested in accordance with 
ASTM D256.  
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5. Chemical Cleanability: Excellent chemical resistance to common cleaners and detergents 
when tested in accordance with ISO 2812-1. 

6. Biological Resistance: Rating of 0, when tested in accordance with ISO 846. 

B. Trim: Vinyl; color coordinating with panel. 

C. Sealant: Silicone; color matching panel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions and substrate flatness before starting work.  

B. Verify that substrate conditions are ready to receive the work of this section. 

3.2 INSTALLATION – WALLS 

A. Install panels in accordance with manufacturer's instructions.  

B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips. 

C. Apply adhesive to the back side of the panel using trowel as recommended by adhesive 
manufacturer. 

D. Apply panels to wall with seams plumb and pattern aligned with adjoining panels. 

E. Install panels with manufacturer's recommended gap for panel field and corner joints.  

F. Place trim on panel before fastening edges, as required.  

G. Fill channels in trim with sealant before attaching to panel.  

H. Install trim with adhesive and screws or nails, as required. 

I. Seal gaps at floor, ceiling, and between panels with applicable sealant to prevent moisture 
intrusion. 

J. Remove excess sealant after paneling is installed and prior to curing. 

END OF SECTION 
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SECTION 07 1326 

SELF-ADHERING SHEET WATERPROOFING 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Post-applied rubberized-asphalt sheet waterproofing. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 07 2100 – Thermal Insulation for underslab insulation. 

2. Section 07 9200 – Joint Sealants for joint-sealant materials and installation.  

1.3 SUBMITTALS 

A. Product Data: Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate, technical data, and tested physical and performance properties of waterproofing. 

B. Shop Drawings: Show locations and extent of waterproofing. Include details for substrate joints 
and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining 
waterproofing, and other termination conditions. 

1. Include Setting Drawings showing layout, sizes, sections, profiles, and joint details of 
concrete pavers with paver support assemblies. 

C. Samples: For the following products: 

1. 12-by-12-inch square of waterproofing and flashing sheet. 

2. 12-by-12-inch square of insulation. 

D. Installer Certificates: Signed by manufacturers certifying that installers comply with 
requirements. 

E. Sample Warranty: Copy of special waterproofing manufacturer's and Installer's warranty stating 
obligations, remedies, limitations, and exclusions before starting waterproofing. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who is acceptable to waterproofing manufacturer to 
install manufacturer's products. 
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B. Source Limitations: Obtain waterproofing materials, protection course, and molded-sheet 
drainage panels through one source from a single manufacturer. 

C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. Review requirements for waterproofing, including surface preparation specified 
under other Sections, substrate condition and pretreatment, minimum curing period, forecasted 
weather conditions, special details and sheet flashings, installation procedures, testing and 
inspection procedures, and protection and repairs. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver liquid materials to Project site in original packages with seals unbroken, labeled with 
manufacturer's name, product brand name and type, date of manufacture, and directions for 
storing and mixing with other components. 

B. Store liquid materials in their original undamaged packages in a clean, dry, protected location 
and within temperature range required by waterproofing manufacturer. 

C. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

D. Store rolls according to manufacturer's written instructions. 

E. Protect stored materials from direct sunlight. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Apply waterproofing within the range of ambient and substrate 
temperatures recommended by waterproofing manufacturer. Do not apply waterproofing to a 
damp or wet substrate. 

1. Do not apply waterproofing in snow, rain, fog, or mist. 

B. Maintain adequate ventilation during preparation and application of waterproofing materials. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace waterproofing and components that do not comply with requirements or that fail to 
remain watertight within specified warranty period. 

1. Warranty does not include failure of waterproofing due to failure of substrate prepared 
and treated according to requirements or formation of new joints and cracks in substrate 
that exceed 1/8 inch in width. 

2. Warranty insulation will retain 80 percent of original published thermal value. 

3. Warranty pavers will not dish or warp and will not crack, split, or disintegrate in freeze-
thaw conditions. 

4. Warranty includes removing and reinstalling protection board, drainage panels, 
insulation, pedestals, and pavers on plaza decks. 

5. Warranty Period: Five years from the date of Certificate of Agency Use and Occupancy. 
Guarantees or warranties that start at the date of shipment from the factory, or from the 
completion date of an individual portion of the project, are not acceptable. 

B. Special Installer's Warranty: Signed by Installer, covering Work of this Section, for warranty 
period of two years. 
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1. Warranty includes removing and reinstalling protection board, drainage panels, 
insulation, pedestals, and pedestal-mounted pavers on plaza decks. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Rubberized-Asphalt Sheet Waterproofing – Post-Applied: 
a. Carlisle Coatings & Waterproofing Inc.; CCW 701. 
b. Henry Company; Blueskin WP 100/200. 
c. GCPAT; Bituthene 3000. 
d. W. R. Meadows, Inc.; Mel-Rol. 
e. Or equal. 

2. HDPE Sheet Waterproofing – Pre-Applied: 
a. GCPAT; Preprufe 160 for vertical surfaces and Preprufe 300 for horizontal 

surfaces. 
b. Carlisle Coatings & Waterproofing.  
c. Or equal. 

3. Composite HDPE/Bentonite Sheet Waterproofing – Post-Applied: 
a. CETCO; Swelltite. 
b. Tremco Inc.; Paraseal Membrane for vertical surfaces. 
c. Or equal. 

4. Composite HDPE/Bentonite Sheet Waterproofing – Pre-Applied: 
a. Tremco Inc.; Paraseal LG Membrane for blindside conditions on retained earth or 

below slab and Paraseal GM for blindside conditions with hydrostatic water. 

2.2 RUBBERIZED-ASPHALT SHEET WATERPROOFING 

A. Rubberized-Asphalt Sheet: 60-mil-thick, self-adhering sheet consisting of 56 mils of rubberized 
asphalt laminated to a 4-mil-thick, polyethylene film with release liner on adhesive side. 

1. Physical Properties: As follows, measured per standard test methods referenced: 
a. Tensile Strength: 250 psi minimum; ASTM D 412, Die C, modified. 
b. Ultimate Elongation: 300 percent minimum; ASTM D 412, Die C, modified. 
c. Low-Temperature Flexibility: Pass at minus 20 degrees F ASTM D 1970. 
d. Crack Cycling: Unaffected after 100 cycles of 1/8-inch (movement; ASTM C 836. 
e. Puncture Resistance: 40 lbf minimum; ASTM E 154. 
f. Hydrostatic-Head Resistance: 150 feet (minimum; ASTM D 5385. 
g. Water Absorption: 0.15 percent weight-gain maximum after 48-hour immersion at 

70 degrees F; ASTM D 570. 
h. Vapor Permeance: 0.05 perms; ASTM E 96, Water Method. 

2.3 HDPE SHEET WATERPROOFING 

A. HDPE Sheet for Vertical Applications: 32-mil-thick, uniform, flexible sheets consisting of 16-mil-
thick, HDPE sheet coated with a pressure-sensitive rubber adhesive, a protective adhesive 
coating; release sheet not required. 

B. HDPE Sheet for Horizontal Applications: 46-mil-thick, uniform, flexible sheets consisting of 30-
mil-thick, HDPE sheet coated with a pressure-sensitive rubber adhesive, a protective adhesive 
coating, surface treatment, an uncoated self-adhering side lap strip, and a release liner. 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Self-Adhering Sheet Waterproofing 

H&A JN 2430.03   Section 07 1326-4 

C. Physical Properties: As follows, measured per standard test methods referenced: 

1. Tensile Strength, Film: 4000 psi minimum; ASTM D 412. 

2. Lateral Water Migration Resistance: Pass at 231 ft. of hydrostatic head pressure; ASTM 
D 5385, modified. 

3. Low-Temperature Flexibility: Pass at minus 10 degrees F ; ASTM D 1970. 

4. Peel Adhesion to Concrete: 5 lbf/in.; ASTM D 903, modified. 

5. Lap Adhesion: 2.5 lbf/in. ; ASTM D 1876, modified. 

6. Hydrostatic-Head Resistance: 231 feet ; ASTM D 5385, modified. 

7. Vapor Permeance: 0.01 perms ; ASTM E 96, Water Method. 

D. Accessories: Provide manufacturer’s recommended pre-formed corners. 

2.4 COMPOSITE HDPE/BENTONITE SHEET WATERPROOFING 

A. HDPE/Bentonite Sheet for Vertical Applications: Dual-waterproofing, resealable, composite 
sheet membrane system composed of high-density polyethylene with a sodium-bentonite face  

B. Physical Properties: As follows, measured per standard test methods referenced: 

1. Puncture Resistance: 169 lbs.; ASTM E154. 

2. Tensile Strength: 4,000 psi; ASTM D412. 

3. Water Vapor Permeance: 0.03 perms; ASTM E96 

4. Percent Elongation: 700 percent; ASTM D638, Type 4 Dumbbell. 

5. Resistance to Hydrostatic Head: 150 feet: ASTM D751 

6. Warranted Crack-Bridging Capability: 1/8 inch. 

2.5 AUXILIARY MATERIALS 

A. General: 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 primer recommended for substrate by manufacturer of sheet waterproofing 
material. 

C. Surface Conditioner: Liquid, waterborne surface conditioner recommended for substrate by 
manufacturer of sheet waterproofing material. 

D. Sheet Strips: Self-adhering, rubberized-asphalt or HDPE composite sheet strips of same 
material and thickness as sheet waterproofing. 

E. Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, trowel grade or low 
viscosity. 

F. Substrate Patching Membrane: Low-viscosity, two-component, asphalt-modified coating. 
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G. Mastic, Adhesives, and Tape: Liquid mastic and adhesives, and adhesive tapes recommended 
by waterproofing manufacturer. 

1. Detail Tape: Two-sided, pressure-sensitive, self-adhering reinforced tape, 4-1/2 inches 
wide, with a tack-free protective adhesive coating on one side and release film on self-
adhering side. 

H. Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch thick, predrilled at 9-inch 
centers. 

2.6 INSULATION 

A. Board Insulation: Extruded-polystyrene board insulation complying with ASTM C 578, square 
edged of type, density, and compressive strength indicated below: 

1. For vertical applications, Type IV, 1.6-lb/cu. ft. minimum density and 25-psi minimum 
compressive strength. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance. 

1. Verify that concrete has cured and aged for minimum time period recommended by 
waterproofing manufacturer. 

2. Verify that concrete is visibly dry and free of moisture. Test for capillary moisture by 
plastic sheet method according to ASTM D 4263. 

3. Verify that compacted subgrade and substrates are dry, smooth, and sound; ready to 
receive HDPE sheet. 

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

3.2 SURFACE 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. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 
holes, and other voids. 

E. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints 
and cracks according to ASTM D 4258. 

F. Bridge and cover isolation joints, expansion joints and discontinuous deck-to-wall and deck-to-
deck joints with overlapping sheet strips. 

1. Invert and loosely lay first sheet strip over center of joint. Firmly adhere second sheet 
strip to first and overlap to substrate. 
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G. Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135. 

1. Install membrane strips centered over vertical inside corners. Install 3/4-inch fillets of 
liquid membrane on horizontal inside corners and as follows: 
a. At footing-to-wall intersections, extend liquid membrane each direction from corner 

or install membrane strip centered over corner. 
b. At plaza deck-to-wall intersections, extend liquid membrane or sheet strips onto 

deck waterproofing and to finished height of sheet flashing. 

H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations 
through waterproofing and at drains and protrusions according to ASTM D 6135. 

3.3 RUBBERIZED-ASPHALT SHEET APPLICATION 

A. Install self-adhering sheets according to waterproofing manufacturer's written instructions and 
recommendations in ASTM D 6135. 

B. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be 
covered by sheet waterproofing in same day. Reprime areas exposed for more than 24 hours. 

C. 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 degrees F, install 
self-adhering, rubberized-asphalt sheets produced for low-temperature application. Do 
not use low-temperature sheets if ambient or substrate temperature is higher than 60 
degrees F . 

D. Horizontal Application: Apply sheets from low point to high point of decks to ensure that side 
laps shed water. 

E. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and 
contraction joints. 

F. Seal exposed edges of sheets at terminations not concealed by metal counterflashings or 
ending in reglets with mastic or sealant. 

G. Install sheet waterproofing and auxiliary materials to tie into adjacent waterproofing as 
applicable. 

H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit 
and flatten fishmouths and blisters. Patch with sheets extending 6 inches beyond repaired areas 
in all directions. 

I. Correct deficiencies in or remove sheet waterproofing that does not comply with requirements, 
repair substrates, reapply waterproofing, and repair sheet flashings. 

3.4 HDPE SHEET APPLICATION 

A. Install HDPE sheets according to waterproofing manufacturer's written instructions. 

B. Vertical Applications: Install sheet membrane with HDPE face against substrate. Accurately 
align sheets and maintain uniform 3-inch-minimum lap widths and end laps. Overlap and seal 
seams and stagger and tape end laps to ensure watertight installation. Mechanically fasten to 
substrate. 

1. Securely fasten top termination of membrane with continuous metal termination bar 
anchored into substrate and cover with detailing tape. 
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C. Horizontal Applications: Install sheet membrane with HDPE face against substrate. Accurately 
align sheets and maintain uniform 3-inch-minimum lap widths and end laps. Overlap and seal 
seams. Overlap, stagger, and seal end laps with detail tape to ensure watertight installation. 

D. Corners: Seal lapped terminations and cut edges of sheet waterproofing at inside and outside 
corners with detail tape. 

E. Seal penetrations through sheet waterproofing to provide watertight seal with detail tape 
patches or wraps and a liquid-membrane troweling. 

F. Install sheet waterproofing and auxiliary materials to produce a continuous watertight tie into 
adjacent waterproofing. 

G. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Tape 
perimeter of damaged or nonconforming area extending 6 inches beyond repaired areas in all 
directions. Apply a patch of sheet membrane and firmly secure with detail tape. 

H. Correct deficiencies in or remove waterproofing that does not comply with requirements, repair 
substrates, reapply waterproofing, and repair sheet flashings. 

3.5 COMPOSITE HDPE/BENTONITE INSTALLATION 

A. Install composite HDPE/bentonite sheets according to waterproofing manufacturer's written 
instructions. 

B. Seal penetrations to provide watertight seal with detail tape patches or wraps. 

C. Install waterproofing and auxiliary materials to produce a continuous watertight tie into adjacent 
waterproofing. 

D. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. 

E. Correct deficiencies in or remove waterproofing that does not comply with requirements. 

3.6 INSULATION INSTALLATION 

A. Install insulation according to waterproofing manufacturer's and insulation manufacturer's 
written instructions. Install board insulation before installing drainage panels. 

3.7 MOLDED-SHEET DRAINAGE-PANEL INSTALLATION 

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck 
substrate, according to manufacturer's written instructions. Use adhesives or other methods that 
do not penetrate waterproofing. Lap edges and ends of geotextile to maintain continuity. Protect 
installed molded-sheet drainage panels during subsequent construction. 

3.8 PLAZA DECK PAVER INSTALLATION 

A. Install concrete pavers and paver supports in locations indicated according to manufacturer's 
written instructions. 

B. Accurately install adjustable height pedestals and other accessories to elevations required. 
Adjust for final level and slope with shims. 

C. Loosely lay pavers on pedestals, maintaining a uniform open joint width. Tightly seat pavers 
against spacers to eliminate lateral movement or drift of paving assembly. Align joint patterns 
parallel in each direction. 

1. Lay out pavers to avoid less-than-half-width pavers at perimeter or other terminations. 
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D. Install pavers to not vary more than 1/16 inch in elevation between adjacent pavers or more 
than 1/16 inch (from surface plane elevation of individual paver. 

E. Maintain tolerances of paving installation within 1/4 inch in 10 feet of surface plane in any 
direction. 

3.9 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner 
for field quality control activities for the Work of this Section. Refer also to Section 01 9115 – 
Facility Exterior Enclosure Commissioning.  

C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

D. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

E. Anticipated Flood Testing: Flood test each deck area for leaks, according to recommendations 
in ASTM D 5957, after completing waterproofing but before overlying construction is placed. 
Install temporary containment assemblies, plug or dam drains, and flood with potable water. 

1. Flood to an average depth of 2-1/2 inches with a minimum depth of 1 inch and not 
exceeding a depth of 4 inches. Maintain 2 inches of clearance from top of sheet 
flashings. 

2. Flood each area for 24 hours. 

3. After flood testing, repair leaks, repeat flood tests, and make further repairs until 
waterproofing installation is watertight. 

3.10 PROTECTION AND CLEANING 

A. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Protect waterproofing from damage and wear during remainder of construction period. 

C. Protect installed insulation from damage due to ultraviolet light, harmful weather exposures, 
physical abuse, and other causes. Provide temporary coverings where insulation will be subject 
to abuse and cannot be concealed and protected by permanent construction immediately after 
installation. 

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 
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SECTION 07 2100 

THERMAL INSULATION 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Perimeter foundation wall insulation (except as noted below). 

2. Sprayed-foam insulation at gaps around glazing frames, door frames, penetrations and 
similar items in exterior wall assemblies. 

3. Batt Insulation at exterior wall locations as indicated.  

4. Rigid Board Insulation at exterior locations as indicated.  

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 04 2000 – Unit Masonry for cavity wall insulation at masonry construction. 

2. Section 07 1326 – Self-Adhering Sheet Waterproofing for insulation and drainage panels 
at rubberized-asphalt sheet waterproofing. 

3. Section 09 2116 – Gypsum Board Assemblies for acoustic insulation in gypsum board 
assemblies. 

4. Section 22 0001 – Plumbing for plumbing insulation. 

5. Section 23 000 – Heating, Ventilating, and Air Conditioning for mechanical insulation.  

1.3 SUBMITTALS 

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

B. Cavity Wall Insulation Certification: Submit manufacturer’s certification that cavity wall 
insulation, as designed in the assemblies indicated on the Drawings, has been tested to meet 
the requirements of NFPA 285 and passed. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of building insulation through one source from a single 
manufacturer. 
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B. Installer Qualifications: A qualified installer who has been trained by and is acceptable to 
insulation manufacturer to install manufacturer's products. 

C. Surface-Burning Characteristics: As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

D. Fire Test Performance for Insulation in Cavity Wall: Passes NFPA 285, Standard Fire Test 
Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall 
Assemblies Containing Combustible Components. 

E. Testing Agency Qualifications: An independent agency qualified as a “Certified Infrared 
Thermographer” per ASNT SNT-TC-1A guidelines, Level I certification minimum. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products in the manufacturer’s original containers, dry, undamaged, and with seals and 
labels intact. 

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

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

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

3. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 SPRAYED-FOAM INSULATION AT GAPS PROTECTED BY THERMAL BARRIERS 

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

1. Great Stuff Pro by Dow. 

2. SuperGreen Foam by Foam-Tech Div. of H.C. Fennell. 

3. Pur Fill 1G by Todol Products. 

4. Zerodraft Z1-24 Foam Sealant by Zerodraft Div. of Canam Building Envelope Specialists. 

5. Or equal. 

B. Sprayed-Foam Insulation: Water-cure closed cell polyurethane containing no urea-
formaldehyde and no CFCs. 

2.2 BATT WALL INSULATION 

A. Provide batt wall insulation, in thickness as shown on drawings and with an R-value as 
indicated on the drawings and in conformance to local code.  
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2.3 RIGID INSULATION 

A. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-lb/cu. ft. minimum density, 
square edged. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements of 
Sections in which substrates and related work are specified and for other conditions affecting 
performance. 

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

3.2 PREPARATION 

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

3.3 INSTALLATION, GENERAL 

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

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

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

D. On vertical surfaces, set rigid insulation units in adhesive applied according to manufacturer's 
written instructions. Use adhesive recommended by insulation manufacturer. 

1. If not otherwise indicated, extend insulation a minimum of 48 inches below exterior grade 
line. 

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

F. Install sprayed-foam insulation with uniform full thickness and with density which will not 
displace adjacent materials. 

3.4 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner 
for field quality control activities for the Work of this Section. Refer also to Section 01 9115 – 
Facility Exterior Enclosure Commissioning.  

C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

D. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 
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3.5 PROTECTION 

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

END OF SECTION 
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SECTION 07 8413 

PENETRATION FIRESTOPPING  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Through-penetration firestop systems for penetrations through fire-resistance-rated 
constructions, including both empty openings and openings containing penetrating items. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 07 8443 – Joint Firestopping for fire-resistive joints, restrained and unrestrained. 

2. Section 09 2116 – Gypsum Board Assemblies for fire-resistance-rated assemblies. 

3. Section 09 9000 – Painting and Coating for topcoats applied to intumescent coatings. 

4. Section 22 0001 – Plumbing for cutting penetrations for plumbing piping and providing 
firestopping complying with requirements in this Section. 

5. Division 23 – HVAC (filed sub-bid required) for cutting penetrations for ductwork and 
piping and providing firestopping complying with requirements in this Section. 

6. Division 26 – Electrical (filed sub-bid required) for cutting penetrations for cable and 
conduit and providing firestopping complying with requirements in this Section. 

1.3 COORDINATION 

A. Jobsite conditions of each through-penetration firestop system must meet all details of the UL-
Classified System selected. If jobsite conditions do not match any UL-classified systems, 
contact firestop manufacturer for alternative systems or Engineer Judgment Drawings. 

B. Coordinate work with other trades to assure that penetration-opening sizes are appropriate for 
penetrant locations. 

C. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestop systems are installed according to specified requirements. 

D. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
through-penetration firestop systems. 
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E. Do not cover up through-penetration firestop system installations that will become concealed 
behind other construction until each installation has been examined building inspector, if 
required by authorities having jurisdiction. 

1.4 PERFORMANCE REQUIREMENTS 

A. General: For penetrations through fire-resistance-rated constructions, including both empty 
openings and openings containing penetrating items, provide through-penetration firestop 
systems that are produced and installed to resist spread of fire according to requirements 
indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating 
of construction penetrated. 

B. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and 
fire partitions. 

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

C. Penetrations in Horizontal Assemblies: Provide penetration firestopping with ratings determined 
per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg 
(2.49 Pa). 

1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of 
roof/ceiling assemblies. 

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

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

D. Exposed Penetration Firestopping: 

1. Provide products with flame-spread and smoke-developed indexes of less than 25 and 
450, respectively, as determined per ASTM E 84. 

2. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 
damage, provide products that, after curing, do not deteriorate when exposed to these 
conditions both during and after construction. 
a. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide 

moisture-resistant through-penetration firestop systems demonstrating no 
evidence of water leakage when tested according to UL 1479. 

b. For floor penetrations with annular spaces exceeding 4 inches in width and 
exposed to possible loading and traffic, provide firestop systems capable of 
supporting floor loads involved, either by installing floor plates or by other means. 

E. For penetrations involving insulated piping, provide through-penetration firestop systems not 
requiring removal of insulation. 

1.5 SUBMITTALS 

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

B. Shop Drawings: For each through-penetration firestop system, show each type of construction 
condition penetrated, relationships to adjoining construction, and type of penetrating item. 
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Include firestop design designation of qualified testing and inspecting agency that evidences 
compliance with requirements for each condition indicated. 

1. Submit documentation, including illustrations, from a qualified testing and inspecting 
agency that is applicable to each through-penetration firestop system configuration for 
construction and penetrating items. 

C. Through-Penetration Firestop System Schedule: Indicate locations of each through-penetration 
firestop system, along with the following information: 

1. Types of penetrating items. 

2. Types of constructions penetrated, including fire-resistance ratings and, where 
applicable, thicknesses of construction penetrated. 

3. Through-penetration firestop systems for each location identified by firestop design 
designation of qualified testing and inspecting agency. 

D. Qualification Data: For Installer. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Either a firm that has been approved by FMG according to FMG 4991, 
"Approval of Firestop Contractors" or a firm experienced in installing through-penetration 
firestop systems similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction of a minimum of five projects with a record of successful 
performance. Qualifications include having the necessary experience, staff, and training to 
install manufacturer's products per specified requirements. 

B. Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply 
with the following requirements and those specified in Part 1 "Performance Requirements" 
Article: 

1. Firestopping tests are performed by a qualified testing and inspecting agency. A qualified 
testing and inspecting agency is UL or another agency performing testing and follow-up 
inspection services for firestop systems acceptable to authorities having jurisdiction. 

2. Through-penetration firestop systems are identical to those tested per testing standard 
referenced in "Part 1 Performance Requirements" Article. Provide rated systems 
complying with the following requirements: 
a. Through-penetration firestop system products bear classification marking of 

qualified testing and inspecting agency. 
b. Through-penetration firestop systems correspond to those indicated by reference 

to through-penetration firestop system designations listed in the UL “Fire 
Resistance Directory.” 

C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver through-penetration firestop system products to Project site in original, unopened 
containers or packages with intact and legible manufacturers' labels identifying product and 
manufacturer, date of manufacture, lot number, shelf life if applicable, qualified testing and 
inspecting agency's classification marking applicable to Project, curing time, and mixing 
instructions for multicomponent materials. 
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B. Store and handle materials for through-penetration firestop systems to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants, or other causes 

 
1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install through-penetration firestop systems when ambient or 
substrate temperatures are outside limits permitted by through-penetration firestop system 
manufacturers or when substrates are wet due to rain, frost, condensation, or other causes. 

B. Ventilate through-penetration firestop systems per manufacturer's written instructions by natural 
means or, where this is inadequate, forced-air circulation. 

1.9 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that through-penetration 
firestop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
through-penetration firestop systems. 

C. Do not cover up through-penetration firestop system installations that will become concealed 
behind other construction until each installation has been examined building inspector, if 
required by authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Hilti, Inc. 

2. BioFireshield; RectorSeal Corporation. 

3. Specified Technologies, Inc. (STI). 

4. 3M; Fire Protection Products Division. 

5. Or equal. 

2.2 FIRESTOPPING MATERIALS 

A. Compatibility: Provide through-penetration firestop systems that are compatible with one 
another; with the substrates forming openings; and with the items, if any, penetrating through-
penetration firestop systems, under conditions of service and application, as demonstrated by 
through-penetration firestop system manufacturer based on testing and field experience. 

B. Materials: Provide through-penetration firestop systems containing primary materials and fill 
materials which are part of the tested assemblies indicated in the approved Through-
Penetration Firestop System Schedule submittal. Fill materials are those referred to in 
directories of referenced testing and inspecting agencies as "fill," "void," or "cavity" materials. 

C. Accessories: Provide components for each through-penetration firestop system that are needed 
to install fill materials and to comply with Part 1 "Performance Requirements" Article. Use only 
components specified by through-penetration firestop system manufacturer and approved by 
qualified testing and inspecting agency for firestop systems indicated 
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2.3 MIXING 

A. For those products requiring mixing before application, comply with through-penetration firestop 
system manufacturer's written instructions for accurate proportioning of materials, water (if 
required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, 
and other items or procedures needed to produce products of uniform quality with optimum 
performance characteristics for application indicated. 

EXECUTION 

2.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of work. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

2.2 PREPARATION 

A. Surface Cleaning: Clean out openings immediately before installing through-penetration firestop 
systems to comply with firestop system manufacturer's written instructions and with the 
following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign 
materials that could interfere with adhesion of through-penetration firestop systems. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces 
capable of developing optimum bond with through-penetration firestop systems. Remove 
loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming: Prime substrates where recommended in writing by through-penetration firestop 
system manufacturer using that manufacturer's recommended products and methods. Confine 
primers to areas of bond; do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape: Use masking tape to prevent through-penetration firestop systems from 
contacting adjoining surfaces that will remain exposed on completion of Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods used to 
remove smears from firestop system materials. Remove tape as soon as possible without 
disturbing firestop system's seal with substrates. 

2.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

A. General: Install through-penetration firestop systems to comply with Part 1 "Performance 
Requirements" Article and with firestop system manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

B. Install forming/damming/backing materials and other accessories of types required to support fill 
materials during their application and in the position needed to produce cross-sectional shapes 
and depths required to achieve fire ratings indicated. 

C. Install fill materials for firestop systems by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 
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2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 

3. For fill materials that will remain exposed after completing Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

2.4 FIELD QUALITY CONTROL 

A. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

B. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

C. Where deficiencies are found, repair or replace through-penetration firestop systems so they 
comply with requirements. 

D. Proceed with enclosing through-penetration firestop systems with other construction only after 
inspection reports are issued and firestop installations comply with requirements. 

2.5 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with 
cleaning materials that are approved in writing by through-penetration firestop system 
manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
through-penetration firestop systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, cut out and remove 
damaged or deteriorated through-penetration firestop systems immediately and install new 
materials to produce systems complying with specified requirements. 

END OF SECTION  
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SECTION 07 8443 

JOINT FIRESTOPPING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the Work of this 
Section, including but not limited to fire-resistive joint systems for the following: 

1. Floor-to-floor joints. 

2. Floor-to-wall joints. 

3. Head-of-wall joints. 

4. Wall-to-wall joints. 

5. Perimeter fire-resistive joint systems consisting of floor-to-wall joints between perimeter 
edge of fire-resistance-rated floor assemblies and exterior curtain walls. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 07 8413 – Penetration Firestopping for through-penetration firestopping systems. 

2. Section 07 9200 – Joint Sealants for standard joint sealers. 

3. Division 23 – Heating, Ventilating, and Air Conditioning (filed sub-bid required) for cutting 
penetrations for ductwork and HVAC piping and providing firestopping complying with 
requirements in this Section. 

4. Division 26 – Electrical (filed sub-bid required) for cutting penetrations for cable and 
conduit and providing firestopping complying with requirements in this Section. 

1.3 PERFORMANCE REQUIREMENTS 

A. General: Provide fire-resistive joint systems that are produced and installed to resist spread of 
fire according to requirements indicated, resist passage of smoke and other gases, and 
maintain original fire-resistance rating of assembly in which fire-resistive joint systems are 
installed. 

B. For fire-resistive systems exposed to view, provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 
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1.4 SUBMITTALS 

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

B. Shop Drawings: For each fire-resistive joint system, show each kind of construction condition in 
which joints are installed; also show relationships to adjoining construction. Include fire-resistive 
joint system design designation of testing and inspecting agency acceptable to authorities 
having jurisdiction that demonstrates compliance with requirements for each condition indicated. 

1. Submit documentation, including illustrations, from a qualified testing and inspecting 
agency that is applicable to each fire-resistive joint system configuration for construction 
and penetrating items. 

C. Fire-Resistive Joint Systems Schedule: For each fire-resistive joint system. Include location and 
design designation of qualified testing agency. 

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

D. Product Certificates: For each type of fire-resistive joint system, signed by product 
manufacturer. 

E. Qualification Data: For Installer. 

F. Field quality-control test reports. 

G. Research/Evaluation Reports: For each type of fire-resistive joint system. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A firm experienced in installing through-penetration fire stop systems 
similar in material, design, and extent to that indicated for this Project, whose work has resulted 
in construction of a minimum of five projects with a record of successful performance. 
Qualifications include having the necessary experience, staff, and training to install 
manufacturer's products per specified requirements. Evidence of FMG 4991 approval is 
acceptable for installer qualifications, but not mandatory. 

B. Installation Responsibility: Assign installation of through-penetration firestop systems and fire-
resistive joint systems in Project to a single qualified installer. 

C. Source Limitations: Obtain fire-resistive joint systems, for each kind of joint and construction 
condition indicated, through one source from a single manufacturer. 

D. Fire-Test-Response Characteristics: Provide fire-resistive joint systems that comply with the 
following requirements and those specified in Part 1 "Performance Requirements" Article: 

1. Fire-resistance tests are performed by a qualified testing and inspecting agency. A 
qualified testing and inspecting agency is UL or another agency performing testing and 
follow-up inspection services for fire-resistive joint systems acceptable to authorities 
having jurisdiction. 

2. Fire-resistive joint systems are identical to those tested per methods indicated in Part 1 
"Performance Requirements" Article and comply with the following: 
a. Fire-resistive joint system products bear classification marking of qualified testing 

and inspecting agency. 
b. Fire-resistive joint systems correspond to those indicated by referencing system 

designations of the qualified testing and inspecting agency. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fire-resistive joint system products to Project site in original, unopened containers or 
packages with qualified testing and inspecting agency's classification marking applicable to 
Project and with intact and legible manufacturers' labels identifying product and manufacturer, 
date of manufacture, lot number, shelf life, curing time, and mixing instructions for 
multicomponent materials. 

B. Store and handle materials for fire-resistive joint systems to prevent their deterioration or 
damage due to moisture, temperature changes, contaminants, or other causes. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install fire-resistive joint systems when ambient or substrate 
temperatures are outside limits permitted by fire-resistive joint system manufacturers or when 
substrates are wet due to rain, frost, condensation, or other causes. 

B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural means or, 
if this is inadequate, forced-air circulation. 

1.8 COORDINATION 

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed 
according to specified requirements. 

B. Coordinate sizing of joints to accommodate fire-resistive joint systems. 

C. Do not cover up fire-resistive joint system installations that will become concealed behind other 
construction until each installation has been examined building inspector, if required by 
authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Hilti, Inc. 

2. BioFireshield; RectorSeal Corporation. 

3. Specified Technologies, Inc. (STI). 

4. 3M; Fire Protection Products Division. 

5. Or equal. 

2.2 FIRE-RESISTIVE JOINT SYSTEMS 

A. General: Where required, provide fire-resistive joint systems that are produced and installed to 
resist spread of fire according to requirements indicated, resist passage of smoke and other 
gases, and maintain original fire-resistance rating of assemblies in or between which fire-
resistive joint systems are installed. Fire-resistive joint systems shall accommodate building 
movements without impairing their ability to resist the passage of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction: Provide fire-resistive joint systems 
with ratings determined per ASTM E 1966 or UL 2079. 
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C. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems with rating 
determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg 
(2.49 Pa) or ASTM E 2307. 

1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the floor 
assembly. 

D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per 
UL 2079. 

1. L-Rating: Not exceeding 5.0 cfm/ft (0.00775 cu. m/s x m) of joint at 0.30 inch wg (74.7 
Pa) at both ambient and elevated temperatures. 

E. Compatibility: Provide fire-resistive joint systems that are compatible with joint substrates, under 
conditions of service and application, as demonstrated by fire-resistive joint system 
manufacturer based on testing and field experience. 

F. Accessories: Provide components of fire-resistive joint systems, including primers and forming 
materials, that are needed to install fill materials and to comply with Part 1 "Performance 
Requirements" Article. Use only components specified by fire-resistive joint system 
manufacturer and approved by the qualified testing and inspecting agency for systems 
indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of work. 

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

3.2 PREPARATION 

A. Surface Cleaning: Clean joints immediately before installing fire-resistive joint systems to 
comply with fire-resistive joint system manufacturer's written instructions and the following 
requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere with 
adhesion of fill materials. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 
bond with fill materials. Remove loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming: Prime substrates where recommended in writing by fire-resistive joint system 
manufacturer using that manufacturer's recommended products and methods. Confine primers 
to areas of bond; do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape: Use masking tape to prevent fill materials of fire-resistive joint system from 
contacting adjoining surfaces that will remain exposed on completion of Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods used to 
remove smears from fire-resistive joint system materials. Remove tape as soon as possible 
without disturbing fire-resistive joint system's seal with substrates or damaging adjoining 
surfaces. 
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3.3 INSTALLATION 

A. General: Install fire-resistive joint systems to comply with Part 1 "Performance Requirements" 
Article and fire-resistive joint system manufacturer's written installation instructions for products 
and applications indicated. 

B. Install forming/packing/backing materials and other accessories of types required to support fill 
materials during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated. 

C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following 
results: 

1. Fill voids and cavities formed by openings and forming/packing/backing materials as 
required to achieve fire-resistance ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 

3. For fill materials that will remain exposed after completing Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner 
for field quality control activities for the Work of this Section. Refer also to Section 01 9115 –  
Facility Exterior Enclosure Commissioning.  

C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

D. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

E. Where deficiencies are found, repair or replace fire-resistive joint systems so they comply with 
requirements. 

F. Proceed with enclosing fire-resistive joint systems with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.5 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to joints as Work progresses by methods and with 
cleaning materials that are approved in writing by fire-resistive joint system manufacturers and 
that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure fire-
resistive joint systems are without damage or deterioration at time of Substantial Completion. If 
damage or deterioration occurs despite such protection, cut out and remove damaged or 
deteriorated fire-resistive joint systems immediately and install new materials to produce fire-
resistive joint systems complying with specified requirements. 

END OF SECTION 
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SECTION 07 9200 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract And General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Joint sealants and fillers for interior and exterior applications. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 04 2000 – Unit Masonry for masonry control and expansion joint fillers and 
gaskets. 

2. Section 08 8000 – Glazing for glazing sealants including butt-glazing at interior glazing. 

3. Section 09 2116 – Gypsum Board Assemblies for sealing perimeter joints of gypsum 
board partitions to reduce sound transmission. 

4. Section 09 5113 – Acoustical Panel Ceilings for sealing edge moldings at perimeters of 
acoustical ceilings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 
joint seals without staining or deteriorating joint substrates. 

B. Provide joint sealants for interior applications that establish and maintain airtight and water-
resistant continuous joint seals without staining or deteriorating joint substrates. 

C. Install sealant joints such that the sealant develops adhesion with the substrate on two sides. 
The sealant shall not have three-sided adhesion at any joint location. 

1.4 SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

B. Samples for Verification: For each type and color of joint sealant required, provide Samples with 
joint sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

C. Qualification Data: For Installer. 
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D. Preconstruction Field Test Reports: Indicate which sealants and joint preparation methods 
resulted in optimum adhesion to joint substrates based on preconstruction testing specified in 
"Quality Assurance" Article. 

E. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion. 

F. Field Test Report Log: For each elastomeric sealant application. 

G. Product Test Reports: Based on comprehensive testing of product formulations performed by a 
qualified testing agency, indicating that sealants comply with requirements. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized Installer who is approved or licensed for 
installation of elastomeric sealants required for this Project. 

B. Source Limitations: Obtain each type of joint sealant through one source from a single 
manufacturer. 

C. Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant manufacturers, for 
testing indicated below, samples of materials that will contact or affect joint sealants. 

1. Use manufacturer's standard test method to determine whether priming and other 
specific joint preparation techniques are required to obtain rapid, optimum adhesion of 
joint sealants to joint substrates. 
a. Adhesion Testing: Use ASTM C 794 to determine whether priming and other 

specific joint preparation techniques are required to obtain rapid, optimum 
adhesion of joint sealants to joint substrates. 

b. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when 
in contact with joint sealant backing and glazing and gasket materials. 

2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 
corrective measures including use of specially formulated primers. 

4. Testing will not be required if joint-sealant manufacturers submit joint preparation data 
that are based on recent previous testing of current sealant products for adhesion to, and 
compatibility with, joint substrates and other materials matching those submitted. 

D. Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field test their 
adhesion to Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Designer. 

2. Conduct field tests for each application indicated below: 
a. Each type of elastomeric sealant and joint substrate indicated. 
b. Each type of nonelastomeric sealant and joint substrate indicated. 

3. Notify Designer seven days in advance of dates and times when test joints will be 
erected. 
a. Test Method: Test joint sealants according to Method A, Field-Applied Sealant 

Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193. 
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1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

4. Report whether sealant in joint connected to pulled-out portion failed to adhere to joint 
substrates or tore cohesively. Include data on pull distance used to test each type of 
product and joint substrate. For sealants that fail adhesively, retest until satisfactory 
adhesion is obtained. 

5. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory. Do not use sealants that fail to adhere to 
joint substrates during testing. 

E. Provide joint tolerances in accordance with the manufacturer’s written instructions. 

F. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 degrees F 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 
applications indicated. 

4. Contaminants capable of interfering with adhesion have not yet been removed from joint 
substrates. 

1.7 WARRANTY 

A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or 
replace elastomeric joint sealants that do not comply with performance and other requirements 
specified in this Section within specified warranty period. 

1. Warranty Period: Two years from the date of Certificate of Agency Use and Occupancy. 
Guarantees or warranties that start at the date of shipment from the factory, or from the 
completion date of an individual portion of the project, are not acceptable. 

B. Special Manufacturer's Warranty: Manufacturer's standard form in which elastomeric sealant 
manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period: Five years from from the date of Certificate of Agency Use and 
Occupancy. Guarantees or warranties that start at the date of shipment from the factory, 
or from the completion date of an individual portion of the project, are not acceptable. 

C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint 
sealants from the following: 

1. Movement of the structure resulting in stresses on the sealant exceeding sealant 
manufacturer's written specifications for sealant elongation and compression caused by 
structural settlement or errors attributable to design or construction. 
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2. Disintegration of joint substrates from natural causes exceeding design specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 
contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer, based on testing and field experience. 

B. Colors of Exposed Joint Sealants: As indicated by manufacturer's designations. 

2.2 JOINT SEALANTS 

A. Elastomeric Sealants: Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

B. Stain-Test-Response Characteristics: Elastomeric sealants shall be nonstaining to porous 
substrates. Provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

C. Single-Component Neutral-Curing Silicone Sealant: 

1. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Dow Corning Corporation; 790. 
b. GE Silicones; SilPruf LM SCS2700. 
c. Bondaflex Technologies Sil 290 
d. Pecora Corporation; 864. 
e. Tremco Inc.; Spectrem 1. 
f. Or equal. 

2. Extent of Use: Joints in exterior vertical and soffit surfaces. 

D. Single-Component Mildew-Resistant Acid-Curing Silicone Sealant: 

1. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Dow Corning Corporation; 786 Mildew Resistant. 
b. GE Silicones; Sanitary SCS1700. 
c. Bondaflex Technologies Sil 100 WF 
d. Pecora898NST. 
e. Tremco Inc.; Tremsil 200. 
f. Or equal. 

2. Extent of Use: Sanitary joints at interior toilet rooms and other wet areas. 

E. Latex Sealant: Comply with ASTM C 834, Type P, Grade NF. 

1. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:  
a. Bostik Findley; Chem-Calk 600. 
b. Bondaflex Technologies Sil-A 700 
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c. Pecora Corporation; AC-20+. 
d. Tremco Inc.; Tremflex 834. 
e. Or equal. 

2. Extent of Use: Joints at non-moving interior surfaces, except where indicated to be 
sanitary joints. 

2.3 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 
based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bicellular material with a surface skin) or 
other type, 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. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at the back or the base of the joint, where such adhesion would result in sealant 
failure. Provide self-adhesive tape where applicable. 

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, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

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

3.2 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 all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 
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2. Remove loose mill scale from steel surfaces by sandblasting, or scraping and wire 
brushing where sandblasting is impractical. Remove protective coatings from the steel 
surface and residue on the steel. 

3. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical 
abrading, or a combination of these methods to produce a clean, sound substrate 
capable of developing optimum bond with joint sealants. Remove loose particles 
remaining after cleaning operations above by vacuuming or blowing out joints with oil-free 
compressed air. Porous joint substrates include concrete, masonry and unglazed 
surfaces of ceramic tile. 

4. Remove laitance and form-release agents from concrete.  

5. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 
substrates, or leave residues capable of interfering with adhesion of joint sealants. 
Nonporous joint substrates include the following metal, glass, porcelain enamel and 
glazed surfaces of ceramic tile. 

B. Joint Priming: Prime joint substrates, where recommended in writing by joint-sealant 
manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply 
primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas 
of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of joint primer or sealant 
with adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears. Remove tape immediately 
after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of type indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application 
and replace them with dry materials. 

D. Install bond-breaker tape to surfaces not intended to bond with the sealant in accordance with 
the manufacturer’s recommendation. 

E. 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. 
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4. Provide sealant joints with minimum depth and width of 1/4 inch, and an appropriate 
depth to width ratio for the given application. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants according to requirements specified below to form smooth, uniform beads 
of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of 
sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 
damage or discolor sealants or adjacent surfaces. 

3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise 
indicated. 

3.4 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 - TESTING AGENCY SERVICES. 

B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner 
for field quality control activities for the Work of this Section. Refer also to Section 01 9115 – 
Facility Exterior Enclosure Commissioning.  

C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

D. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 

B. If sealant is accidentally applied to masonry or other porous surfaces in the vicinity of the work, 
remove with solvent in accordance with the manufacturer’s written instructions. For excess 
sealant installed on masonry and other porous surfaces at the joint, allow sealant to cure for 24 
hours and remove by wire brushing or sanding. Remove any debris resulting from this process. 
For excess sealant installed on metal and other non-porous surfaces, remove the excess 
sealant with a solvent moistened cloth and remove solvent residue in accordance with the 
manufacturer’s recommendations. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration, damage or discoloration at time of Substantial Completion. If, despite such 
protection, damage, discoloration or deterioration occurs, cut out and remove damaged or 
deteriorated joint sealants immediately so installations with repaired areas are indistinguishable 
from original work. 

END OF SECTION 
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SECTION 08 1113 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Standard hollow-metal steel doors. 

2. Standard hollow-metal steel frames. 

3. Transoms matching doors. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Furnish the following items for installation by the designated 
Sections: 

1. Section 04 2000 – Unit Masonry: 
a. Hollow metal frames in masonry openings. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 04 2000 – Unit Masonry for building anchors into and grouting steel frames in 
masonry construction. 

2. Section 07 9200 – Joint sealants for hollow metal door frames.  

3. Section 08 7100 – Door Hardware for door hardware for steel doors. 

4. Section 08 8000 – Interior Glazing for field glazing for hollow metal doors and frames. 

5. Section 09 9000 – Painting and Coating for field painting steel doors and frames. 

6. Division 26 – Electrical (filed sub-bid required) for connections and conduits and wiring 
within frames. 

1.3 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, core descriptions, label 
compliance, fire-resistance rating, temperature-rise ratings, and finishes for each type of steel 
door and frame specified. 

B. Shop Drawings: 

1. Elevations of each door design, including transoms. 

2. Details of doors, including vertical and horizontal edge details and metal thicknesses. 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Hollow Metal Doors and Frames 

H&A JN 2430.03   Section 08 1113-2 

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. 

8. Details of moldings and removable stops. 

9. Details of conduit and preparations for power, signal, and control systems. 

C. Schedule: Provide a schedule of hollow metal work prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings. 
Coordinate with door hardware schedule. 

D. Qualification Data: For Installer. 

E. Product Test Reports: Based on evaluation of comprehensive fire tests performed by a qualified 
testing agency, for each type of standard steel door and frame. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers trained and approved by manufacturer. 

B. Source Limitations: Obtain standard steel doors and frames through one source from a single 
manufacturer. 

C. Fire-Rated Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection 
ratings and temperature-rise limits indicated, based on testing at positive pressure according to 
NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and 
labeled for smoke and draft control by a qualified testing agency acceptable to authorities 
having jurisdiction, based on testing according to UL 1784 and installed in compliance 
with NFPA 105. 

D. Fire-Rated, Borrowed-Light Assemblies (Including Sidelights and Transoms): Complying with 
NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 
or UL 9. 

E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and 
Project-site storage. Do not use nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch-high wood blocking. Do 
not store in a manner that traps excess humidity. 
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1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication. 

1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal 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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Amweld International. 

2. Ceco Door Products; an ASSA ABLOY Group Company. 

3. CURRIES Company; an ASSA ABLOY Group Company. 

4. De LaFontaine. 

5. Mesker Door Inc. 

6. Pioneer Industries, Inc. 

7. Republic Builders Products Company. 

8. Steelcraft, an Ingersoll Rand Company. 

9. Or equal. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 metallic coating. 

D. Frame Anchors: ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 
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F. Powder-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. 

G. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to 
ASTM C 143/C 143M. 

H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of 
fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum flame-
spread and smoke-development indexes of 25 and 50, respectively; passing ASTM E 136 for 
combustion characteristics. 

I. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry 
film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 
components, and other deleterious impurities. 

2.3 STANDARD STEEL DOORS 

A. General: Provide doors and transoms of design indicated, not less than thickness indicated; 
fabricated with smooth surfaces, without visible joints or seams on exposed faces, unless 
otherwise indicated. Comply with ANSI A250.8. 

1. Design: Flush panel. 

2. Core Construction: Manufacturer's standard kraft-paper honeycomb, polystyrene, 
polyurethane, mineral-board, or vertical steel-stiffener core that produces doors 
complying with ANSI A250.8. 
a. Fire Door Core: As required to provide fire-protection and temperature-rise ratings 

indicated.  
b. Thermal-Rated (Insulated) Exterior Doors: Where indicated, provide doors 

fabricated with thermal-resistance value (R-value) of not less than 4.0 degrees F x 
h x sq. ft./Btu when tested according to ASTM C 1363. 

3. Top and Bottom Edges: Closed with flush 0.042-inch-thick end closures or channels of 
same material as face sheets. 

4. Tolerances: Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors 
and Frames." 

B. Exterior Doors: Face sheets fabricated from metallic-coated steel sheet. Provide doors 
complying with requirements indicated below by referencing ANSI A250.8 for level and model 
and ANSI A250.4 for physical-endurance level: 

1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 (Seamless), 1-
3/4 inches thick. 

C. Interior Doors: Face sheets fabricated from cold-rolled steel sheet, unless otherwise indicated to 
comply with exterior door requirements. Provide doors complying with requirements indicated 
below by referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance 
level: 

1. Level 2 and Physical Performance Level B (Heavy Duty), Model 2 (Seamless), 1-3/4 
inches thick. 

D. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcing plates from 
same material as door face sheets. 
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E. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel 
sheet. 

2.4 STANDARD STEEL FRAMES 

A. General: Comply with ANSI A250.8 and with details indicated for type and profile. 

B. Exterior Frames: Fabricated from metallic-coated steel sheet. 

1. Fabricate frames with mitered or coped and welded face corners and seamless face 
joints. 

2. Frames for Level 3 Steel Doors: 0.067-inch-thick steel sheet. 

C. Interior Frames: Fabricated from cold-rolled steel sheet, unless otherwise indicated to comply 
with exterior frame requirements. 

1. Fabricate frames with mitered or coped and welded face corners and seamless face 
joints. 

2. Frames for Level 2 Steel Doors: 0.053-inch-thick steel sheet. 

D. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement plates 
from same material as frames. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches 
wide by 10 inches long; or wire anchors not less than 0.177 inch thick. 

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042 
inch thick. 

3. Compression Type for Drywall Slip-on Frames: Adjustable compression anchors. 

4. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch- 
diameter bolts with expansion shields or inserts. Provide pipe spacer from frame to wall, 
with throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors: Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, 
and as follows: 

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners. 

2. Separate Topping Concrete Slabs: Adjustable-type anchors with extension clips, allowing 
not less than 2-inch height adjustment. Terminate bottom of frames at finish floor surface. 

2.6 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors: Minimum 0.032 inch thick, fabricated from same material as 
door face sheet in which they are installed. 

B. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch high 
unless otherwise indicated. 
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C. Loose Stops for Glazed Lites in Frames: Minimum 0.032 inch thick, fabricated from same 
material as frames in which they are installed. 

2.7 ACCESSORIES 

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors. 

B. Ceiling Struts: Minimum 1/4-inch-thick by 1-inch-wide steel. 

C. Grout Guards: Formed from same material as frames, not less than 0.016 inch thick. 

2.8 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal. Where 
practical, fit and assemble units in manufacturer's plant. To ensure proper assembly at Project 
site, clearly identify work that cannot be permanently factory assembled before shipment. 

B. Tolerances: Fabricate hollow metal work to tolerances indicated in SDI 117. 

C. Hollow Metal Doors: 

1. Exterior Doors: Provide weep-hole openings in bottom of exterior doors to permit 
moisture to escape. Seal joints in top edges of doors against water penetration. 

2. Glazed Lites: Factory cut openings in doors. 

3. 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 
beyond edge of door on which astragal is mounted. 

D. Hollow Metal Frames: Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

1. Full Profile Welded Frames: Weld flush face joints continuously; grind, fill, dress, and 
make smooth, flush, and not visible. 

2. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face 
seams or joints, fabricated from same material as doorframe. Fasten members at 
crossings and to jambs by butt welding. 

3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

4. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be 
grouted. 

5. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor. 

6. Jamb Anchors: Provide number and spacing of anchors as follows: 
a. Masonry Type: Locate anchors not more than 18 inches from top and bottom of 

frame. Space anchors not more than 32 inches o.c. and as follows: 
1) Two anchors per jamb up to 60 inches high. 
2) Three anchors per jamb from 60 to 90 inches high. 
3) Four anchors per jamb from 90 to 120 inches high. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 120 inches high. 
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b. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of 
frame. Space anchors not more than 32 inches o.c. and as follows: 
1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 96 inches high. 
5) Two anchors per head for frames above 42 inches wide and mounted in 

metal-stud partitions. 
c. Compression Type: Not less than two anchors in each jamb. 
d. Postinstalled Expansion Type: Locate anchors not more than 6 inches from top 

and bottom of frame. Space anchors not more than 26 inches o.c. 

7. Door Silencers: Except on weather-stripped doors, 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. 

E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or 
hot-rolled steel sheet. 

F. Hardware Preparation: Factory prepare hollow metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Section 08 7100 – Door Hardware. 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 

2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted 
door hardware. 

3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 
specifications for preparation of hollow metal work for hardware. 

4. Coordinate locations of conduit and wiring boxes for electrical connections with Section 
26 0001 – Electrical Work. 

G. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form 
corners of stops and moldings with butted or mitered hairline joints. 

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow 
metal work. 

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. 

4. Provide loose stops and moldings on inside of hollow metal work. 

5. Coordinate rabbet width between fixed and removable stops with type of glazing and type 
of installation indicated. 

2.9 STEEL FINISHES 

A. Prime Finish: Apply manufacturer's standard primer immediately after cleaning and pretreating. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
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manufacturer for substrate; compatible with substrate and field-applied coatings despite 
prolonged exposure. 

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 embedded and built-in anchors to verify actual locations before frame 
installation. 

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

3.2 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. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, 
alignment, twist, and plumbness to the following tolerances: 

1. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 
jamb perpendicular to frame head. 

2. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 
plane of wall. 

3. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 
lines, and perpendicular to plane of wall. 

4. Plumbness: Plus or minus 1/16 inch, measured at jambs on a perpendicular line from 
head to floor. 

C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

3.3 INSTALLATION 

A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; 
comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with 
ANSI/SDI A250.11. 

1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 
a. At fire-protection-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable glazing stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
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f. Check plumbness, squareness, and twist of frames as walls are constructed. Shim 
as necessary to comply with installation tolerances. 

g. Field apply bituminous coating to backs of frames that are filled with grout. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with postinstalled expansion anchors. 
a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation behind frames. 

4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between 
frames and masonry with grout. 

5. Concrete Walls: Solidly fill space between frames and concrete with grout. Take 
precautions, including bracing frames, to ensure that frames are not deformed or 
damaged by grout forces. 

6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 
expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

7. In-Place Gypsum Board Partitions: Secure frames in place with postinstalled expansion 
anchors through floor anchors at each jamb. Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces. 

8. Ceiling Struts: Extend struts vertically from top of frame at each jamb to overhead 
structural supports or substrates above frame unless frame is anchored to masonry or to 
other structural support at each jamb. Bend top of struts to provide flush contact for 
securing to supporting construction. Provide adjustable wedged or bolted anchorage to 
frame jamb members. 

9. Installation Tolerances: Adjust hollow metal door frames for squareness, alignment, twist, 
and plumb to the following tolerances: 
a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 

degrees from jamb perpendicular to frame head. 
b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel 

to plane of wall. 
c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 

parallel lines, and perpendicular to plane of wall. 
d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified 
below. Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 
a. Jambs and Head: 1/8 inch plus or minus 1/16 inch. 
b. Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch . 
c. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch. 
d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 

inch. 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

3. Smoke-Control Doors: Install doors according to NFPA 105. 

D. Glazing Stops: Comply with hollow metal manufacturer's written instructions. 
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1. Secure stops 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. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection. Leave work in complete and proper operating condition. Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow metal work immediately after installation. 

C. 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. 

D. Metallic-Coated Surfaces: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

END OF SECTION 
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SECTION 08 1416 

FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract And General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Solid-core doors with wood-veneer and medium-density overlay faces. 

2. Factory finishing for wood doors to receive transparent finish. 

3. Factory fitting flush wood doors to frames and factory machining for hardware. 

4. Shop-installed glass and glazing for the work of this Section. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 04 2000 – Unit Masonry for building anchors into and grouting steel frames in 
masonry construction. 

2. Section 08 1113 – Hollow Metal Doors and Frames. 

3. Section 08 7100 – Door Hardware for hardware for wood doors. 

4. Section 09 9000 – Painting And Coating for field finishing wood doors for opaque finish. 

1.3 SUBMITTALS 

A. Product Data: For each type of door. Include details of core and edge construction, louvers, and 
trim for openings. 

1. Include factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door 
and matching transom; construction details not covered in Product Data; location and extent of 
hardware blocking; and other pertinent data. 

1. Indicate dimensions and locations of mortises and holes for hardware. 

2. Indicate dimensions and locations of cutouts. 

3. Indicate requirements for veneer matching. 

4. Indicate doors and transoms to be factory finished and finish requirements. 
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5. Indicate fire ratings for fire doors. 

C. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches for 
each material and finish. For each wood species and transparent finish, provide set of 
three samples showing typical range of finish, color, sheen and grain to be expected in 
the finished work. 

2. Frames for light openings, 6 inches long, for each material, type, and finish required. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain flush wood doors and transoms through one source from a single 
manufacturer. 

B. Quality Standard: Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards." 

C. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a testing 
and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, 
based on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, 
provide certification by a qualified testing agency that doors comply with standard 
construction requirements for tested and labeled fire-rated door assemblies except for 
size. 

2. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, provide doors 
that have a maximum transmitted temperature end point of not more than 450 degrees F 
above ambient after 30 minutes of standard fire-test exposure. 

D. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control, 
based on testing according to UL 1784. 

E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until building is enclosed, wet work is 
complete, and HVAC system is operating and will maintain temperature and relative humidity at 
occupancy levels during the remainder of the construction period. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form, signed by manufacturer, Installer, and 
Contractor, in which manufacturer agrees to repair or replace doors and transoms that are 
defective in materials or workmanship, have warped (bow, cup, or twist) more than 1/4 inch in a 
42-by-84-inch section, or show telegraphing of core construction in face veneers exceeding 
0.01 inch in a 3-inch span. 
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1. Warranty shall also include installation and finishing that may be required due to repair or 
replacement of defective doors. 

2. Warranty shall include hardware installation and replacement of glass and glazing. 

3. Warranty shall be in effect during the following period of time from the date of Certificate 
of Agency Use and Occupancy. Guarantees or warranties that start at the date of 
shipment from the factory, or from the completion date of an individual portion of the 
project, are not acceptable. 
a. Solid-Core Interior Doors: Life of installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Flush Wood Doors: 
a. Algoma Hardwoods Inc. 
b. Eggers Industries; Architectural Door Division. 
c. Marshfield DoorSystems. 
d. Oshkosh Door Company  
e. VT Industries Inc. 
f. Or equal. 

2.2 DOOR AND TRANSOM CONSTRUCTION, GENERAL 

A. Low-Emitting Materials: Provide doors made with adhesives and composite wood products that 
contain no added urea formaldehyde. 

B. Doors for Transparent Finish: 

1. Grade: AWI Premium, with AWI Grade A faces. 

2. Species and Cut: Match existing. 

3. Match between Veneer Leaves: Match existing. 

4. Assembly of Veneer Leaves on Door Faces: Running match. 

5. Pair and Set Match: Provide for doors hung in same opening or separated only by 
mullions. 

6. Transom Match: Continuous match. 

7. Stiles: Same species as faces.. 

8. Cross-Banding: 1/8 in. high density fiberboard, urea formaldehyde free. 

2.3 SOLID-CORE DOORS 

A. Cores: Comply with the following requirements: 

1. Particle Core: ANSI A 208.1, Grade 1-LD-2. 

2.  Structural Composite Lumber Core: Timberstrand LSL 7. 
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3. Provide doors with structural composite lumber cores instead of particleboard cores at 
locations where exit devices are indicated or where light or louver cutouts exceed 40% of 
the door area. 

B. Interior Veneer-Faced Doors: 

1. Construction: Five plies, hot-pressed with stiles and rails bonded to core, then entire unit 
abrasive planed before veneering. 

C. Fire-Rated Doors: 

1. Construction: Construction and core specified above for type of face indicated or 
manufacturer's standard mineral core construction as needed to provide fire rating 
indicated. 
a. Fire Resistant Mineral Core, with no added urea formaldehyde crossbanding. 

2. Blocking: For mineral-core doors, provide composite blocking with improved screw-
holding capability approved for use in doors of fire ratings indicated as needed to 
eliminate through-bolting hardware. 

3. Edge Construction: At hinge stiles, provide manufacturer's standard laminated-edge 
construction with improved screw-holding capability and split resistance and with outer 
stile matching face veneer.. 

4. Pairs: Provide fire-rated pairs with fire-retardant stiles matching face veneer that are 
labeled and listed for kinds of applications indicated without formed-steel edges and 
astragals. Provide stiles with concealed intumescent seals. 

5. Positive Pressure Fire Doors - Category A - with intumescent concealed in the door 
edges. 

2.4 LOUVERS AND LIGHT FRAMES 

A. Wood Louvers: Door manufacturer's standard solid-wood chevron-stile louvers, unless 
otherwise indicated. Species to match veneer. 

B. Fire Door Louvers (not required on 20-minute doors): Metal louvers with fusible link and closing 
device, listed and labeled for use in doors with fire rating of one and one-half hours and less. 

1. Metal and Finish: Galvanized steel, 0.0396 inch thick, hot-dip zinc coated and factory 
primed for paint finish. 

C. Wood Beads for Light Openings in Wood Doors: 

1. Wood Species: Same species as door faces. 

2. Profile: Manufacturer's standard shape. 

3. At 20-minute, fire-rated, wood-core doors, provide wood beads and metal glazing clips 
approved for such use. 

D. Wood-Veneered Beads for Light Openings in Fire Doors: Manufacturer's standard wood-
veneered noncombustible beads matching veneer species of door faces and approved for use 
in doors of fire rating indicated. Include concealed metal glazing clips where required for 
opening size and fire rating indicated. 
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2.5 GLASS 

A. Heat-Treated Float Glass for Non-Rated Doors: ASTM C 1048; Type I; Quality-Q3; Class I 
(clear) unless otherwise indicated; of kind and condition indicated. 

B. Fire-Protection-Rated Tempered Glass for Rated Doors: 1/4-inch-thick, fire-protection-rated 
tempered glass, complying with testing requirements in 16 CFR 1201 for Category II materials. 

1. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to 
authorities having jurisdiction, for fire-protection ratings indicated, based on testing 
according to NFPA 252 for door assemblies. 

2. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing 
with certification label of a testing agency acceptable to authorities having jurisdiction. 
Label shall indicate manufacturer's name, test standard, whether glazing is for use in fire 
doors or other openings, whether or not glazing passes hose-stream test, whether or not 
glazing has a temperature rise rating of 450 degrees F, and the fire-resistance rating in 
minutes. 

2.6 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances 
and bevels, unless otherwise indicated: 

1. Comply with clearance requirements of referenced quality standard for fitting. Comply 
with requirements in NFPA 80 for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply with 
DHI-WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W 
series standards, and hardware templates. 

1. Coordinate measurements of hardware mortises in metal frames to verify dimensions and 
alignment before factory machining. Drill pilot holes for screws for butt hinges and lock 
fronts at the factory. 

2. Metal Astragals: Factory prime and premachine astragals and formed-steel edges for 
hardware for pairs of fire-rated doors to receive concealed vertical rod exit devices. 

C. Transom and Side Panels: Fabricate matching panels with same construction, exposed 
surfaces, and finish as specified for associated doors. Finish bottom edges of transoms and top 
edges of rabbeted doors same as door stiles. 

1. Fabricate door and transom panels with full-width, solid-lumber meeting rails. Provide 
factory-installed spring bolts for concealed attachment into jambs of metal doorframes. 

D. Openings: Cut and trim openings through doors to comply with applicable requirements of 
referenced standards for kinds of doors required. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 

2. Louvers: Factory install louvers in prepared openings. 

E. Glazed Openings: Glaze doors at factory with glass of type and thickness indicated. Install glass 
using manufacturer's standard elastomeric glazing sealant complying with ASTM C 920. Secure 
glass in place with removable wood stops. 
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2.7 SHOP PRIMING 

A. Doors for Opaque Finish: Shop prime faces and edges of doors, including cutouts, with one 
coat of wood primer specified in Section 0 99000 – Painting and Coating. 

2.8 FACTORY FINISHING 

A. General: Comply with AWI's "Architectural Woodwork Quality Standards" for factory finishing. 

B. Finish doors at factory that are indicated to receive transparent finish. Factory prime and 
prepare for field finish doors indicated to receive opaque finish. 

C. Transparent Finish: 

1. Grade: Premium. 

2. Finish: Manufacturer's solvent-based catalyzed polyurethane finish with performance 
comparable to AWS System 11. Water based polyurethane finish may be provided for 
doors not requiring staining. Provide two finish coats. 

3. Finish: WDMA TR-6 catalyzed solvent-based polyurethane. 

4. Staining: Provide custom color as selected by Designer. 

5. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames before hanging doors. 

1. Verify that frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

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

3.2 INSTALLATION 

A. Hardware: For installation, see Section 08 7100 – Door Hardware. 

B. Manufacturer's Written Instructions: Install doors to comply with manufacturer's written 
instructions, referenced quality standard, and as indicated. 

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80. 

2. Install smoke- and draft-control doors according to NFPA 105. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

3.3 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Protection: Provide temporary protection to ensure work being without damage or deterioration 
at time of final acceptance. Remove protections and reclean as necessary immediately before 
final acceptance. 
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C. Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors 
may be repaired or refinished if work complies with requirements and shows no evidence of 
repair or refinishing. 

END OF SECTION 

 

  

 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Access Doors and Frames 

H&A JN 2430.03   Section 08 3113-1 

SECTION 08 3113 

ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Access doors and frames for walls and ceilings. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Division 22 – Plumbing. 

2. Division 23 – Heating, Ventilating, and Air Conditioning (filed sub-bid required). 

3. Division 26 – Electrical (filed sub-bid required). 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Samples: For each type of access door and frame and for each finish specified, complete 
assembly minimum 6 by 6 inches in size. 

C. Product Schedule: For access doors and frames. Use same designations indicated on 
Drawings. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Exposed Flanges. 

1. Description: Face of door flush with frame, with 1-inch exposed flange and concealed, 
removable, button hinge. 

2. Locations: Ceiling. 

3. Door Size: As indicated on Drawings. 
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4. Stainless-Steel Sheet: 
a. Door Material: Nominal 0.063 inch, 16 gauge. 
b. Frame Material: Nominal 0.063 inch, 16 gauge. 
c. Finish: Type 304, stainless-steel, No. 4 finish. 

5. Hinges: Concealed spring, button type, to allow for door removal. 

6. Latch and Lock: Cam latch, key operated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

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

3.3 ADJUSTING 

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

END OF SECTION 
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SECTION 08 7100 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Commercial door hardware. 

2. Cylinders for doors specified in other Sections as listed below.  

3. Electrified door hardware and transformers. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 08 1113 – Hollow Metal Doors and Frames for astragals provided as part of a 
fire-rated labeled assembly and for door silencers provided as part of the frame. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate the manufacture, fabrication, and installation of products onto which door hardware 
will be installed. 

B. Furnish templates for door and frame preparation to manufacturers and fabricators of products 
requiring internal reinforcement for door hardware. 

C. Convey Owner's existing lock keying requirements to manufacturers. 

D. Pre-installation Meeting: Convene a pre-installation meeting one week prior to commencing 
work of this section; require attendance by all affected installers. 

E. Sequence installation to ensure utility connections are achieved in an orderly and expeditious 
manner. 

1.4 SUBMITTALS 

A. Product Data: Include installation details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Shop Drawings: Details of electrified door hardware, indicating the following: 

1. Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate 
between manufacturer-installed and field-installed wiring. Include the following: 
a. System schematic. 
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b. Point-to-point wiring diagram. 
c. Riser diagram. 
d. Elevation of each door. 

2. Detail interface between electrified door hardware and fire alarm access control and 
building control and security systems. 

C. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. 
a. Organize door hardware sets in same order as in the Door Hardware Schedule at 

the end of Part 3. 

3. Content: Include the following information: 
a. Type, style, function, size, label, hand, and finish of each door hardware item. 
b. Manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of each door hardware set, cross-referenced to Drawings, both on floor 

plans and in door and frame schedule. 
e. Explanation of abbreviations, symbols, and codes contained in schedule. 
f. Mounting locations for door hardware. 
g. Door and frame sizes and materials. 
h. Description of each electrified door hardware function, including location, 

sequence of operation, and interface with other building control systems. 

1) Sequence of Operation: Include description of component functions that 
occur in the following situations: authorized person wants to enter; 
authorized person wants to exit; unauthorized person wants to enter; 
unauthorized person wants to exit. Reset time period for time delayed 
hardware. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

D. Keying Schedule: Prepared by or under the supervision of supplier, detailing the Owner's final 
keying instructions for locks. Include schematic keying diagram and index each key set to 
unique door designations. 

E. Product Certificates: Signed by manufacturers of electrified door hardware certifying that 
products furnished comply with requirements. 

1. Certify that door hardware approved for use on types and sizes of labeled fire doors 
complies with listed fire door assemblies. 

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

1. Include lists of completed projects with project names and addresses of architects and 
owners, and other information specified. 
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G. Manufacturer's Installation Instructions: Indicate special procedures, perimeter conditions 
requiring special attention. 

H. Maintenance Data: For each type of door hardware to include in maintenance manuals 
specified in Division 01. 

1. Submit manufacturer's parts lists and templates. 

2. Bitting List: List of combinations as furnished. 

I. Keys: Deliver with identifying tags to Owner by security shipment direct from hardware supplier. 

J. Warranties: Special warranties specified in this Section. 

K. Project Record Documents: Record actual locations of concealed equipment, services, and 
conduit. 

L. Maintenance Materials and Tools: Furnish the following for Owner's use in maintenance of 
project. 

1. See Section 01 6000 – Product Requirements, for additional provisions. 

M. Fire Door Assembly Inspection and Testing Reports: Submit a written report of the results of 
functional testing and inspection for fire door assemblies, in compliance with NFPA 80-
2007/2010 requirements. Written report shall be provided to the Owner to be made available to 
the Authority Having Jurisdiction (AHJ). Report shall include the door number for each fire door 
assembly, door location, door and frame material, fire rating, and summary of deficiencies.. 

1.5 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Installer Qualifications: An experienced installer who has completed door hardware 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. Supplier Qualifications: Door hardware supplier with warehousing facilities in Project's vicinity 
and who is or employs a qualified Architectural Hardware Consultant, available during the 
course of the Work to consult with Contractor, Designer, and the Owner about door hardware 
and keying. 

1. Electrified Door Hardware Supplier Qualifications: An experienced door hardware 
supplier who has completed projects with electrified door hardware similar in material, 
design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful in-service performance, and who is acceptable to 
manufacturer of primary materials. 
a. Engineering Responsibility: Prepare data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's 
standard units in assemblies similar to those indicated for this Project. 

2. Scheduling Responsibility: Preparation of door hardware and keying schedules. 

D. Architectural Hardware Consultant Qualifications: A person who is currently certified by the 
Door and Hardware Institute as an Architectural Hardware Consultant and who is experienced 
in providing consulting services for door hardware installations that are comparable in material, 
design, and extent to that indicated for this Project. 
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1. Electrified Door Hardware Qualifications: Experienced in providing consulting services for 
electrified door hardware installations. 

E. Source Limitations: Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated. 

1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 
unless otherwise indicated. Manufacturers that are listed to perform electrical 
modifications, by a testing and inspecting agency acceptable to authorities having 
jurisdiction, are acceptable. 

2. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

F. Regulatory Requirements: Comply with provisions of the following: 

1. Where indicated to comply with accessibility requirements, comply with Massachusetts 
Architectural Access Board and the Americans with Disabilities Act (ADA), "Accessibility 
Guidelines for Buildings and Facilities (ADAAG)," as follows: 
a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy 

to grasp with one hand and does not require tight grasping, tight pinching, or 
twisting of the wrist. 

b. Door Closers: Comply with the following maximum opening-force requirements 
indicated: 
1) Interior Hinged Doors: 5 lbf applied perpendicular to door. 
2) Sliding or Folding Doors: 5 lbf applied parallel to door at latch. 
3) Fire Doors: Minimum opening force allowable by authorities having 

jurisdiction. 
c. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of 

not more than 1:2. 

2. Requirements of 521 CMR 20.8.1 and NFPA 101: Comply with the following for means of 
egress doors: 
a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks 

shall not require the use of a key, tool, or special knowledge for operation. 
b. Delayed-Egress Locks: Lock releases within 15 seconds after applying a force not 

more than 15 lbf for not more than 3 seconds. 
c. Door Closers: Not more than 15 lbf to open door to minimum required width. 
d. Thresholds: Not more than 1/2 inch high. 

3. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by a 
testing agency acceptable to authorities having jurisdiction. 

G. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with NFPA 80 
that are listed and labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire ratings indicated, based on testing at positive pressure according to 
NFPA 252. 

H. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door assemblies 
are required, provide door hardware that meet requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate: Maximum air leakage of 0.3 cfm/sq. ft. at the tested pressure 
differential of 0.3-inch wg of water. 

I. Keying Conference: Conduct conference at Project site to comply with requirements in 
Division 01. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including, but not limited to, the following: 
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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. Address for delivery of keys. 

J. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. Review methods and procedures related to electrified door hardware including, but 
not limited to, the following: 

1. Inspect and discuss electrical roughing-in and other preparatory work performed by other 
trades. 

2. Review sequence of operation for each type of electrified door hardware. 

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

4. Review required testing, inspecting, and certifying procedures. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver keys to manufacturer of key control system. 

1.7 COORDINATION 

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

B. Electrical System Roughing-in: Coordinate layout and installation of electrified door hardware 
with connections to power supplies, fire alarm system and detection devices, access control and 
building control system. 

C. Door and Frame Preparation:  Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.8 WARRANTY 

A. General Warranty: See section 01 7700 – Closeout Procedures for additional resources. 
Special warranties specified in this Article shall not deprive Owner of other rights Owner may 
have under other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by Contractor under requirements of the Contract 
Documents. 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
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within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 

2. Faulty operation of the hardware. 

3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 

4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods: 

1. Ten years for mortise locks and latches. 

2. Five years for exit hardware. 

3. Twenty five years for manual surface door closer bodies. 

4. Two years for electromechanical door hardware. 

1.9 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for the facility’s continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Scheduled and acceptable manufacturers must provide all the functions and features of the 
specified product or it will not be approved.  

Item Scheduled Manufacturer Acceptable Manufacturers 

Hinges Ives (IVE) McKinney, Hager, Stanley 

Continuous Hinges Markar (MAR) Stanley, Ives 

Locksets & Deadlocks Schlage (SCH) Sargent, Best 

Access Control Locks Schlage (SCH) User Standard 

Cylinders & Keying Schlage (SCH) User Standard 

Core User Standard  

Exit Devices & Mullions Von Duprin (VON) Precision, Sargent 

Door Closers & Automat-
ic Operators 

LCN (LCN) Sargent 

Push & Pull Plates & 
Bars 

Ives (IVE) Rockwood, Burns 
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Flush Bolts & Coordina-
tors 

Ives (IVE) Rockwood, Burns 

Protection Plates Ives (IVE) Rockwood, Burns 

Stops & Holders Ives (IVE) Rockwood, Burns 

Overhead Stops Glynn-Johnson (GLY) Sargent, Rixson 

Silencers Ives (IVE) Rockwood, Burns 

Thresholds & Weather-
strip 

National Guard (NGP) Pemko, Reese 

B. Hand of Door: Drawings show direction of slide, swing, or hand of each door leaf. Furnish each 
item of hardware for proper installation and operation of door movement as shown.  

C. Where the hardware specified is not adaptable to the finished shape or size of the members 
requiring hardware, furnish suitable types having the same operation and quality as the type 
specified, subject to the Designer's approval.  

2.2 MATERIALS 

A. Fasteners: 

1. Provide hardware manufactured to conform to published templates, generally prepared 
for machine screw installation. 

2. Furnish screws for installation with each hardware item. Finish exposed (exposed under 
any condition) screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work as closely as possible including "prepared for paint" 
surfaces to receive painted finish. 

3. Provide concealed fasteners for hardware units that are exposed when door is closed 
except to the extent that no standard units of type specified are available with concealed 
fasteners. Do not use thru-bolts for installation where bolt head or nut on opposite face is 
exposed in other work unless their use is the only means of reinforcing the work 
adequately to fasten the hardware securely. 

4. All hardware shall be installed with the fasteners provided by the hardware manufacturer. 

B. Hinges: 

1. The following is a guide for hinge type required for this specification: 
a. 1-3/4" thick doors up to and including 3'-0" wide: 

1) Exterior: standard weight, ball bearing, bronze/stainless steel, 4-1/2" high 
2) Interior: standard weight, ball bearing, steel, 4-1/2" high 

b. 1-3/4" thick doors over 3'-0" wide: 
1) Exterior: heavy weight, ball bearing, bronze/stainless steel, 5" high 
2) Interior: heavy weight, ball bearing, steel, 5" high 

2. Provide 3 hinges per door leaf for doors 90 inches or less in height, and one additional 
hinge for each 30 inches of additional door height. 

3. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 
a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
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c. Out-Swinging Exterior Doors: Non-removable pins 
d. Interior Doors: Non-rising pins 

4. The width of hinges shall be 4-1/2" or as required for clearance. 

C. Continuous Hinges: 

1. Provide continuous hinges fabricated from anodized aluminum or stainless steel as 
scheduled. 

2. Provide bearings at each hinge knuckle for quiet, smooth, self-lubricating operation. 

3. Hinges shall be capable of supporting door weights up to 600 pounds and shall be 
successfully tested for 1,500,000 cycles.  

4. Install hinges with fasteners supplied by manufacturer. Hole pattern shall be 
symmetrically patterned. 

D. Flush Bolts: 

1. Automatic and manual flush bolts shall have forged bronze faceplates with extruded 
brass levers and with wrought brass guides and strikes. Doors up to 7'-6" in height shall 
have 12" steel or brass rods. Manual flush bolts for doors over 7'-6" in height shall be 
increased by 6" for each additional 6" of door height. Provide dust-proof strikes where 
scheduled. 

E. Mortise Locks: 

1. Mortise locks shall be certified as ANSI A156.13, Grade 1 Operational, Grade 1 Security, 
and shall be manufactured from heavy gauge steel, containing components of steel with 
a zinc dichromate plating for corrosion resistance. Lock case shall be multi-function and 
field reversible for handing without opening the case. 

2. Locks are to have a standard 2-3/4" backset with a full 3/4" throw 2-piece stainless steel 
mechanical anti-friction latch bolt. Deadbolt shall be a full 1" throw, constructed of 
stainless steel. 

3. Lever trim shall be solid brass, bronze, or stainless steel, cast or forged in the design 
specified, with wrought roses and external lever spring cages. Levers shall be thru-bolted 
to assure proper alignment and shall have a 2-piece spindle. Lever trim on the secure 
side of doors serving rooms considered by the authority having jurisdiction to be 
hazardous shall have a tactile warning.  
a. Basis of Design, Lever Style: Schlage 17A. 

4. Locks meeting this specification: Schlage L9000 series, Sargent 8200 series, Best 40H 
series, and Corbin Russwin ML2000 Series. 

F. Exit Devices: 

1. Exit devices shall be touchpad type, fabricated of brass, bronze, stainless steel, or 
aluminum, plated to the standard architectural finishes to match the balance of the door 
hardware. 

2. All exit devices shall incorporate a fluid damper or other means which reduce noise 
associated with exit device operation. Touchpad shall extend a minimum of one half of 
the door width. End-cap will have two-point attachment to door. Touch-pad shall match 
exit device finish, and shall be stainless steel for US26, US26D, US28, US32, and 
US32D finishes. Provide compression springs in devices, latches, and outside trims or 
controls. 
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3. All devices to incorporate a security dead latching feature. 

4. Provide roller strikes for all rim and surface mounted vertical rod devices, ASA strikes for 
mortise devices, and manufacturer's standard strikes for concealed vertical rod devices. 

5. Mechanism case shall sit flush on the face of all flush doors, or spacers shall be 
furnished to fill gaps behind devices. Where glass trim or molding projects off the face of 
the door, provide glass bead kits. 

6. All non-fire-rated exit devices shall have cylinder dogging. 

7. Where lever handles are specified as outside trim for exit devices, provide heavy-duty 
lever trims with forged or cast escutcheon plates. Provide vandal-resistant levers that will 
travel to a 90-degree down position when more than 35 pounds of torque are applied, 
and which can easily be re-set. Lever style will match the lever style of the locksets. 

8. Exit devices shall be UL listed panic exit hardware. All exit devices for fire rated openings 
shall be UL labeled fire exit hardware. 

9. Provide electrical options as scheduled. 

10. Exit devices meeting this specification: Von Duprin 98 series, Precision Apex series, 
Sargent 80 series with dead latching. 

G. Door Closers: 

1. Door closers shall have fully hydraulic, full rack and pinion action with a high strength 
cast iron cylinder. Cylinder body shall be 1-1/2” in diameter, and double heat-treated 
pinion shall be 11/16” in diameter.  

2. Hydraulic fluid shall be of a type requiring no seasonal closer adjustment for 
temperatures ranging from 120 degrees F to -30 degrees F. Fluid shall be fireproof and 
shall pass the requirements of the UL10C “positive pressure” fire test. 

3. Spring power shall be continuously adjustable over the full range of closer sizes, and 
allow for reduced opening force for the physically handicapped. Hydraulic regulation shall 
be by tamper-proof, non-critical valves. Closers shall have separate adjustment for latch 
speed, general speed, and back check. 

4. All closers shall have solid forged steel main arms (and forged forearms for parallel arm 
closers). 

5. Closers shall not incorporate a pressure relief valve. 

6. All closers shall have metal covers. 

7. Closer cylinders, arms, and metal covers shall have a powder coating finish which has 
been certified to exceed 100 hours salt spray testing by an independent testing laboratory 
used by BHMA for ANSI certification. For metal components that can't be powder coated, 
a special rust inhibiting finish (SRI) must be used. 

8. Door closers meeting this specification: LCN 4010/4110 series, and Sargent 281Series. 

H. Push Plates: 8" wide x 16" high x 0.050" thick. Where door stile does not allow 8" wide plates, 
4" wide plates may be used. 

I. Door Pulls & Push Bars: Solid bar stock, diameter and length as scheduled. Push bars shall be 
of sufficient length to span from center to center of each stile. 
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J. Protection Plates: Provide kick plates as scheduled, with 4 beveled edges. Furnish with 
machine or wood screws, finished to match plates. Plates shall be 8" high x 2" LWOD on single 
doors, 1" LWOD on pairs of doors. 

K. Door Stops and Holders: 

1. It shall be the responsibility of the hardware supplier to provide door stops for all doors in 
accordance with the following requirements: 
a. Wall stops shall be used wherever possible. 
b. Where wall stops cannot be used, provide dome type floor stops of the proper 

height. 
c. At any opening where a wall or floor stop cannot be used, a heavy-duty overhead 

stop must be used. 

L. Thresholds and Weatherstrip: Furnish as scheduled and per architectural details. Match finish of 
other items as closely as possible. Provide only those units where resilient or flexible seal strip 
is easily replaceable and readily available. Provide thermal-break at thresholds at exterior walls. 

M. Silencers: "Push-in" type silencers for each hollow metal or wood frame, three for each single 
frame, two for each pair frame. Omit where gasketing is scheduled. 

N. Automatic Operators: 

1. Provide low energy automatic operator units with hydraulic closer complying with ANSI 
A156.19 where automatic operators are specified.. 

2. Provide hydraulic fluid of a type requiring no seasonal closer adjustment for temperatures 
ranging from 120 degrees F to -30 degrees F. Fluid shall be fireproof and shall pass the 
requirements of the UL10C “positive pressure” fire test. 

3. Provide units with conventional door closer opening and closing forces unless the power 
operator motor is activated. Provide door closer assembly with adjustable spring size, 
back-check, and opening and closing speed adjustment valves to control door 

4. Provide units with on/off switch for manual operation, motor start up delay, vestibule 
interface delay, electric lock delay, and door hold open delay. 

5. Provide units with conventional door closer opening and closing forces unless the power 
operator motor is activated. Provide door closer assembly with adjustable spring size, 
back-check valve, sweep valve, latch valve to control door. 

6. Provide drop plates, brackets, or adapters for arms as required for details. 

7. Provide hard-wired actuator switches for operation as specified. Actuators shall be 
weather-resistant type at exterior applications. 

8. Provide key switches, with LED’s, recommended and approved by the manufacturer of 
the automatic operator as required for the function as described in the operation 
description of the hardware group with the provisions below.  

9. Where automatic operators are scheduled, provide complete assemblies of controls, 
switches, power supplies, relays, and parts/material recommended and approved by the 
manufacturer of the automatic operator for each individual leaf. Actuators shall control 
both doors simultaneously at pairs. Exterior and vestibule doors with automatic operators 
shall be sequenced to allow ingress or egress through both sets of openings as directed 
by the Designer. Locate the actuators, key switches, and other controls as directed by the 
Designer. 
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10. Provide units with vestibule inputs, which allow sequencing operation of two units, and a 
SPDT relay for interfacing with latching or locking devices. 

11. Acceptable manufacturers and/or products: LCN 4600 series, Norton 6900 series, Besam 
Power Swing. 

2.3 FINISHES 

A. With the exception of all items listed below, the finish of all hardware shall be US26D - satin 
chrome or US32D - satin stainless steel. Exceptions are as follows: 

1. Door Closers: Aluminum powder coat finish. 

2. Coordinators: Prime painted. 

3. Thresholds: Mill finish aluminum. 

4. Weatherstrip and Sweeps: Clear anodized aluminum. 

5. Silencers: Grey. 

2.4 KEYING 

A. Provide a new key system from the same manufacturer as the locks conforming to the following 
requirements: 

1. Provide restricted patented removable core cylinders at all keyed devices, removable 
mullions, and exit device trim. Restricted system shall control the access to the products 
by requiring a signed letter of authorization and/or authorization form from the Owner or 
authorized agent of the Owner. Patent shall protect against the unauthorized 
manufacturing and duplication of the products. Restricted patented cores shall not be 
operable by non-patented key blanks. Restricted patented cores shall incorporate a 
mechanism to check for the patented features on the keys. Provide construction cores 
with construction master keying for use during construction. The hardware supplier, 
accompanied by the Owner or Owner’s security agent, shall install permanent keyed 
cores upon completion of the project. The temporary construction cores are to be 
returned to the hardware supplier.  

2. Provide permanent cores and cylinders keyed by the manufacturer or authorized 
distributor as directed by the Owner. Provide owner with a copy of the bitting list, return 
receipt requested. 

3. The hardware supplier, accompanied by a qualified factory representative for the 
manufacturer of the cores and cylinders, shall meet with Owner and Designer to review 
keying requirements and lock functions prior to ordering finish hardware. Submit a keying 
schedule to Designer for approval. 

4. Provide cores and cylinders, unless noted otherwise, operated by a Great Grand Master 
Key System to be established for this project. Allow for ten Grand Master Keys under the 
Great Grand. Do not use the letter "I", “O”, or “X” for any of the grand masters. Allow for 
twenty-four Master Keys under each Grand Master, and sixty-four changes under each 
master key. All cylinders shall be keyed in alike or different sets as noted by their 
respective key set number. Do not use the letter "I" or “O” in any of the master key sets. 

5. Provide patented restricted keys as follows: 
a. Ten grand master keys for each set. 
b. Ten master keys for each set. 
c. Three keys per core and/or cylinder. 
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d. Two construction core control keys 
e. Two permanent core control keys 
f. Six construction master keys for each type (Contractor is to provide one set of 

construction keys to Designer) 

6. Visual key control: 
a. Keys shall be stamped with their respective key set number and stamped “DO 

NOT DUPLICATE". 
b. Grand master and master keys shall be stamped with their respective key set 

letters. 
c. Do not stamp any keys with the factory key change number. 
d. Do not stamp any cores with key set on face (front) of Core. Stamp on back or side 

of cores so not to be visible when core is in cylinder. 

7. Deliver grand master keys, master keys, change keys, and/or key blanks from the factory 
or authorized distributor directly to the Owner in sealed containers, return receipt 
requested. Failure to comply with these requirements may be cause to require 
replacement of all or any part of the keying system that was compromised at no 
additional cost to the Owner. 

8. Approved products: Schlage Everest T, Best CORMAX, Sargent Signature. 

B. All master keys shall be delivered directly to the Owner by the hardware supplier, who shall 
obtain an itemized transmittal for delivery of same. 

C. Provide key cabinet suitable for size of project. Locate as acceptable to the Owner. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections 
before electrified door hardware installation. 

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

3.2 PREPARATION 

A. Steel Doors and Frames: Comply with DHI A115 series. 

1. Surface-Applied Door Hardware: Drill and tap doors and frames according to SDI 107. 

B. Wood Doors: Comply with DHI A115-W series. 

C. Where on-site modification of doors and frames is required, prepare hardware locations in 
accordance with the following: 

1. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and 
frames according to ANSI/SDI A250.6. 

2. Wood Doors: Comply with DHI WDHS.5 "Recommended Hardware Reinforcement 
Locations for Mineral Core Wood Flush Doors." 

3. Where doors are in rated assemblies, comply with NFPA 80 for restrictions on on-site 
door hardware preparation. 
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3.3 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Custom Steel Doors and Frames: DHI's "Recommended Locations for Builders' 
Hardware for Custom Steel Doors and Frames." 

3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions. Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work. Do not install surface-mounted items until finishes have 
been completed on substrates involved. 

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

C. Key Control System: Place keys on markers and hooks in key control system cabinet, as 
determined by final keying schedule. 

D. Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, above 
accessible ceilings. Verify location with Designer. 

1. Configuration: Provide the least number of power supplies required to adequately serve 
doors with electrified door hardware. 

E. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Section 07 9200 – Joint Sealants. 

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 is allowed to 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 so that, from an open position of 70 degrees, the door 
will take at least 3 seconds to move to a point 3 inches from the latch, measured to the 
leading edge of the door. 

B. Six-Month Adjustment: Approximately six months after date of Substantial Completion, Installer 
shall perform the following: 
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1. Examine and readjust each item of door hardware as necessary to ensure function of 
doors, door hardware, and electrified door hardware. 

2. Consult with and instruct the Owner's personnel on recommended maintenance 
procedures. 

3. Replace door hardware items that have deteriorated or failed due to faulty design, 
materials, or installation of door hardware units. 

3.5 FIELD TESTING FOR FIRE DOOR ASSEMBLIES 

A. Fire Door Assembly Inspection and Testing: Provide functional testing and inspection of fire 
door assemblies in accordance with NFPA 80-2007/2010. Inspections shall be performed by 
individuals certified by Intertek as a Fire Door Assembly Inspector, using reporting forms 
provided by the Door and Hardware Institute (DHI). Alternatively, inspections may be performed 
by individuals acceptable to the Designer and the Owner, who have knowledge and 
understanding of the operating components of the applicable door type, and who have 
experience in preparing written reports of testing and inspection results. 

1. Schedule fire door assembly inspection within 90 days of Substantial Completion of the 
Project.  

2. Submit a signed, written final report as specified in Paragraph 1.3: Submittals. 

3. Contractor shall correct all deficiencies and schedule a reinspection of fire door 
assemblies which were noted as deficient on the inspection report. 

4. Inspector shall reinspect fire door assemblies after repairs are made. 

5. Additional re-inspections which are required due to incomplete repairs will be performed 
by the inspector at the expense of the Contractor. 

3.6 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary 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. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 INSTALLATION 

A. Install hardware in accordance with manufacturer's instructions and applicable codes. 

B. Use templates provided by hardware item manufacturer. 

C. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80. 

D. Mounting heights for hardware from finished floor to center line of hardware item: As listed in 
Schedule, unless otherwise noted: 

1. For steel doors and frames: Comply with DHI "Recommended Locations for Architectural 
Hardware for Steel Doors and Frames." 
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2. For wood doors: Comply with DHI "Recommended Locations for Architectural Hardware 
for Wood Flush Doors." 

E. Set exterior door thresholds with full-width bead of elastomeric sealant on each point of contact 
with floor; anchor thresholds with stainless steel countersunk screws. 

3.9 DOOR HARDWARE SETS 

A. The door hardware sets represent the design intent and direction of the Owner and Architect. 
They are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should 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 and functionality. 

B. The supplier is responsible for handing and sizing all products as listed in the door hardware 
sets. Quantities listed are for each pair of doors, or for each single door. 

C. Manufacturer’s Abbreviations: 

1. MK – McKinney 

2. PE – Pemko 

3. SA – Sargent 

4. AD – Adams Rite 

5. NO – Norton 

6. RO – Rockwood 

7. OT – Other 

Hardware Schedule:  
 
Set 1:  

One (1) Door, No.: 217, to have the following: 

2 Continuous Hinge 

1 Rim Exit Device, Storeroom 

1 Cylinder as required to match building standard 

1 Surface Closer 

1 Electric Strike 

1 Removable Mullion 

2 Surface Bolts Top and Bottom 

1 Threshold 

1 Card / FOB Reader by Security Contractor 

1 Perimeter Gasketing 

2 Sweeps 

1 Kickplates 

2 Door Switches 

Notes: Door normally closed and locked. 
 Door may be dogged down, via keyed cylinder, allowing push/pull operation as needed. 
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 Latchbolt position monitored via exit device. Depressing push bar at any time signals 
Main Office as to operation of door from inside.  

 Free egress at all times. 

 Set 2:  

Two (2) Door, No.: 105, 212 each to have the following: 

2 Continuous Hinge 

1 Rim Exit Device, Lever Trim to Match Building Standard 

1 Cylinder as required to match building standard 

1 Surface Closer 

1 Removable Mullion 

2 Surface Bolts Top and Bottom 

1 Threshold 

1 Perimeter Gasketing 

2 Sweeps 

1 Kickplate 

 
Set 3: Not Used 
 
Set 4:  

Two (2) Doors, No.: 109 and 210 each to have the following: 

3 Hinges, Full Mortise 

1 Storeroom Deadbolt Lock, Lever to Match Building Standard 

1 Cylinder as required to match building standard 

1 Surface Closer 

1 Overhead Stop  
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Set 5:  

Twenty (20) Doors, Nos.: 101, 103, 104, 106, 107, 108, 201, 202, 203, 204, 206, 207, 208, 209, 
211, 213, 215, 216, 218, 219 each to have the following: 

2 Continuous Hinges 

1 Rim Exit Device Lever to Match Building Standard 

1 Rim Exit Device vertical rod cover 

2 Surface Closers 

2 Flush Bolts Top and Bottom 

1 Kickplate 

1 Perimeter Smoke Gasketing 

1 Meeting Edge Smoke Gasketing 

2 Door Stops   

 
Set 6:  

One (1) Door, No.: 205 to have the following: 

2 Continuous Hinges 

1 Pull 

1 Push Plate 

1 Surface Closer 

2 Flush Bolts Top and Bottom 

1 Kickplate 

2 Door Stops   

 
Set 7:  

One (1) Door, No.: 110 to have the following: 

3 Hinges, Full Mortise 

1 Classroom Mortise Lock Set, Lever to Match Building Standard 

1 Cylinder as required to match building standard 

1 Surface Closer 

1 Wall Stop  

1 Perimeter Gasketing 

1 Armor Plate 

1 Surface Closer 

END OF SECTION 
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SECTION 08 8000 

GLAZING 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Glass and glazing for the following Sections: 
a. Section 08 1113 – Hollow Metal Doors and Frames  
b. Section 08 1416 – Flush Wood Doors 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 08 1113 – Factory glazing for hollow metal doors.  

2. Section 08 1416 – Flush Wood Doors for glass and glazing for flush wood doors and 
frames. 

1.3 DEFINITIONS 

A. Manufacturers of Glass Products: Firms that produce primary glass, fabricated glass, or both, 
as defined in referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to 
ASTM C 1036. 

C. Interspace: Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas. 

D. Deterioration of Coated Glass: Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for 
maintaining and cleaning coated glass contrary to manufacturer's written instructions. Defects 
include peeling, cracking, and other indications of deterioration in metallic coating. 

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

F. Deterioration of Laminated Glass: Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for 
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maintaining and cleaning laminated glass contrary to manufacturer's written instructions. 
Defects include edge separation, delamination materially obstructing vision through glass, and 
blemishes exceeding those allowed by referenced laminated-glass standard. 

1.4 PERFORMANCE REQUIREMENTS 

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

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

1. Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements: 
a. Specified Design Wind Loads: As required by Code. 
b. Specified Design Snow Loads for Sloped Glazing: As required by Code. 
c. Probability of Breakage for Vertical Glazing: 8 lites per 1000 for lites set vertically 

or not more than 15 degrees off vertical and under wind action. 
1) Load Duration: 60 seconds or less/ 

d. Probability of Breakage for Sloped Glazing: 1 lite per 1000 for lites set more than 
15 degrees off vertical and under wind and snow action. 
1) Load Duration: 30 days. 

e. Maximum Lateral Deflection: For the following types of glass supported on all 4 
edges, provide thickness required that limits center deflection at design wind 
pressure to 1/50 times the short side length or 1 inch, whichever is less. 
1) For monolithic-glass lites heat-treated to resist wind loads. 
2) For insulating glass. 
3) For laminated-glass lites. 

f. Minimum Glass Thickness for Exterior Lites: Not less than 6 mm. 

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

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

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

1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick. 

2. For laminated-glass lites, properties are based on products of construction indicated. 

3. For insulating-glass units, properties are based on units with lites 6.0 mm thick and a 
nominal 1/2-inch-wide interspace. 
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4. Center-of-Glass Values: Based on using LBL-44789 WINDOW 6.3 computer program for 
the following methodologies: 
a. U-Factors: NFRC 100 expressed as Btu/ sq. ft. x h x degrees F. 
b. Solar Heat Gain Coefficient: NFRC 200. 
c. Solar Optical Properties: NFRC 300. 

1.5 SUBMITTALS 

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

B. Samples: 12-inch- square Samples for each type of glass. 

C. Glazing Schedule: Use same designations indicated on Drawings for glazed openings in 
preparing a schedule listing glass types and thicknesses for each size opening and location. 

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

1. For solar-control low-e-coated glass, provide documentation demonstrating that 
manufacturer of coated glass is certified by coating manufacturer. 

E. Qualification Data: For installers. 

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

G. Warranties: Special warranties specified in this Section. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has completed glazing similar in material, 
design, and extent to that indicated for this Project; whose work has resulted in glass 
installations with a record of successful in-service performance.. 

B. Source Limitations for Glass: Obtain the following through one source from a single 
manufacturer for each glass type: clear float glass, laminated glass and insulating glass. 

C. Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings: Where solar-
control low-e coatings of a primary glass manufacturer that has established a certified fabricator 
program is specified, obtain sputter-coated solar-control low-e-coated glass in fabricated units 
from a manufacturer that is certified by coated-glass manufacturer. 

D. Source Limitations for Glazing Accessories: Obtain glazing accessories through one source 
from a single manufacturer for each product and installation method indicated. 

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

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

2. Test elastomeric glazing sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods. 
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F. Preconstruction Adhesion and Compatibility Testing: Submit to elastomeric glazing sealant 
manufacturers, for testing indicated below, samples of each glazing material type, tape sealant, 
gasket, glazing accessory, and glass-framing member that will contact or affect elastomeric 
glazing sealants: 

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, 
tape sealants, gaskets, and glazing channel substrates. 

2. Submit not fewer than eight pieces of each type of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

4. For materials failing tests, obtain sealant manufacturer's written instructions for corrective 
measures, including the use of specially formulated primers. 

5. Testing will not be required if elastomeric glazing sealant manufacturers submit data 
based on previous testing of current sealant products for adhesion to, and compatibility 
with, glazing materials matching those submitted. 

G. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing 
according to NFPA 257 or UL 9, including the hose-stream test, and shall comply with NFPA 80. 

1. Fire-protection-rated glazing required to have a fire-protection rating of 20 minutes shall 
be exempt from the hose-stream test, unless required by authorities having jurisdiction. 

H. Safety Glazing Products: Comply with testing requirements in 16 CFR 120 and, for wired glass, 
ANSI Z97.1. 

1. Subject to compliance with requirements, obtain safety glazing products permanently 
marked with certification label of the Safety Glazing Certification Council or another 
certification agency] acceptable to authorities having jurisdiction. 

2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 
articles for glazing lites more than 9 sq. ft. in exposed surface area of one side, provide 
glazing products that comply with Category II materials, for lites 9 sq. ft. or less in 
exposed surface area of one side, provide glazing products that comply with Category I 
or II materials, except for hazardous locations where Category II materials are required 
by 16 CFR 1201 and regulations of authorities having jurisdiction. 

I. 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. GANA Publications: GANA Laminated Division's "Laminated Glass Design Guide" 
and GANA's "Glazing Manual." 

2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and AAMA TIR-
A7, "Sloped Glazing Guidelines." 

3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Sloped Glazing Guidelines." 

4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "Glazing Guidelines for Sealed 
Insulating Glass Units." 
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J. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least 
one component lite of units with appropriate certification label of the following testing and 
inspecting agency: 

1. Insulating Glass Certification Council. 

K. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. 

1. Build mockup for types of windows indicated, in locations shown on Drawings. 

L. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes. 

B. For insulating-glass units that will be exposed to substantial altitude changes, comply with 
insulating-glass manufacturer's written recommendations for venting and sealing to avoid 
hermetic seal ruptures. 

1.8 PROJECT CONDITIONS 

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

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

1.9 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer's standard form, 
made out to the User Agency and signed by coated-glass manufacturer agreeing to replace 
coated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping 
point to Project site, within specified warranty period indicated below. 

1. Warranty Period: Ten years from the date of Certificate of Agency Use and Occupancy. 
Guarantees or warranties that start at the date of shipment from the factory, or from the 
completion date of an individual portion of the project, are not acceptable. 

B. Manufacturer's Special Warranty on Laminated Glass: Manufacturer's standard form, made out 
to the User Agency and signed by laminated-glass manufacturer agreeing to replace laminated-
glass units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 

1. Warranty Period: Five years from the date of Certificate of Agency Use and Occupancy. 
Guarantees or warranties that start at the date of shipment from the factory, or from the 
completion date of an individual portion of the project, are not acceptable. 

C. Manufacturer's Special Warranty on Insulating Glass: Manufacturer's standard form, made out 
to the Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass 
units that deteriorate as defined in "Definitions" Article, f.o.b. the nearest shipping point to 
Project site, within specified warranty period indicated below. 
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1. Warranty Period: Ten years from the date of Certificate of Agency Use and Occupancy. 
Guarantees or warranties that start at the date of shipment from the factory, or from the 
completion date of an individual portion of the project, are not acceptable. 

PART 2 - PRODUCTS 

2.1 INSULATING-GLASS UNITS 

A. Insulating-Glass Units for Vertical Glazing: 1 inch thick insulating glass consisting of two lites of 
1/4 inch glass, low e coating on the No. 2 surface, 1/2 inch thick argon gas filled space, and mill 
finish air spacer. Provide one of the following or equal: 

1. VE1-2M by Viracon. 
a. Visible Light Transmittance: 70 percent. 
b. Reflectance Visible Light: 11 percent. 
c. U Value (Winter): 0.25. 
d. Shading Coefficient: 0.43. 
e. Solar Heat Gain Coefficient: 0.37. 

2. Solarban 60 by PPG Industries. 
a. Visible Light Transmittance: 70 percent. 
b. Reflectance Visible Light: 11 percent. 
c. U Value (Winter): 0.29. 
d. Shading Coefficient: 0.44. 
e. Solar Heat Gain Coefficient: 0.38. 

3. SN-68 by Guardian Industries. 
a. Visible Light Transmittance: 68 percent. 
b. Reflectance Visible Light: 11 percent. 
c. U Value (Winter): 0.24 with argon gas. 
d. Shading Coefficient: 0.43. 
e. Solar Heat Gain Coefficient: 0.38. 

4. Or equal. 

2.2 GLASS PRODUCTS 

A. Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated. 

B. Low-Iron, Ultraclear Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I, complying with 
other requirements specified and with visible light transmission not less than 91 percent and 
solar heat gain coefficient not less than 0.87. 

C. Heat-Treated Float Glass: ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise 
indicated; of kind and condition indicated. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel 
to bottom edge of glass as installed unless otherwise indicated. 

2. For uncoated glass, comply with requirements for Condition A. 

3. For coated vision glass, comply with requirements for Condition C (other coated glass). 

D. Coated Float Glass: Pyrolytic and vacuum deposited coatings on glass in conformance with 
ASTM C 1376. 
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E. Pyrolytic-Coated, Self-Cleaning, Low-Maintenance Glass: Clear float glass with a coating on 
first surface having both photocatalytic and hydrophilic properties that act to loosen dirt and to 
cause water to sheet evenly over the glass instead of beading. 

F. Uncoated Tinted Float Glass: Class 2, complying with other requirements specified. 

1. Tint Color: As selected by the Designer. 

2. Visible Light Transmittance: As standard with manufacturer. 

G. Tempered Float Glass: ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind FT; 1/4 
inch thick unless indicated otherwise. 

H. Patterned Glass: ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Form 3 
(patterned); and of quality, finish, and pattern specified. 

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

1. Construction for Framed Units: Laminate glass with polyvinyl butyral interlayer to comply 
with interlayer manufacturer's written recommendations. 

2. Construction for Units with Exposed Edges: Laminate glass with cast-in-place and cured-
transparent-resin interlayer to comply with interlayer manufacturer's written 
recommendations. 

3. Interlayer Thickness: 0.030 inch (0.76 mm) thick for vertical glazing, 0.060 inch 
(1.52 mm) thick for sloped glazing. 

4. Interlayer Color: Clear unless otherwise indicated. 

J. Fire-Rated Laminated Ceramic Glazing Material (for Doors and Locations Requiring Safety 
Glazing): Category II safety glazing product in the form of 2 lites of clear ceramic glazing 
material laminated together to produce a laminated lite of 5/16-inch nominal (8.0 mm) thickness; 
polished on both surfaces; weighing 4 lb/sq. ft. and as follows: 

1. Fire-Protection Rating: As indicated for the assembly in which glazing material is 
installed, and permanently labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction. 

2. Polished on both surfaces, transparent. 

K. Laminated Glass with Intumescent Interlayers (Temperature-Rise-Rated Doors): Laminated 
glass made from multiple plies of uncoated, clear float glass; with intumescent interlayers; 
complying with testing requirements in 16 CFR 1201 for Category II materials. 

L. Insulating-Glass Units, General: Factory-assembled units consisting of sealed lites of glass 
separated by a dehydrated interpane air space, and complying with ASTM E2190 and with 
requirements specified in this Section. 

1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where 
needed to resist thermal stresses induced by differential shading of individual glass lites 
and to comply with glass design requirements specified in Part 1 “Performance 
Requirements” paragraph. 
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2. Provide Kind FT (fully tempered) glass lites where safety glass is indicated. 

3. Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated for insulating-
glass units are nominal and the overall thicknesses of units are measured perpendicularly 
from outer surfaces of glass lites at unit’s edge. 

4. Sealing System: Dual seal, with primary and secondary sealants as follows: 
a. Manufacturer’s Standard Sealants. Butyl primary and silicone secondary sealants. 

Secondary sealant shall cover entire spacer bar at IGU perimeter. 

5. Spacer Specifications: Manufacturer’s standard spacer material. Spacer corners shall be 
bent, soldered, or welded. Keyed spacer corners will not be accepted. Spacer may have 
a mid-span spacer key located at the midpoint of the insulating glass unit head. Where a 
mid-span spacer key is used, the key must be fully embedded (all sides) in butyl sealant. 

2.3 GLAZING SEALANTS 

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

1. Compatibility: Verify glazing sealants that are compatible with one another and with other 
materials they will contact, including glass products, seals of insulating-glass units, 
interlayer of laminated glass, 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. Colors of Exposed Glazing Sealants: As selected by Designer from manufacturer's full 
range. 

4. Adhesives and sealants that are used inside the weatherproofing system shall comply 
with the following limits for VOC content when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24): 
a. Structural Glazing Adhesives: 100 g/L. 
b. Architectural Sealants: 250 g/L. 

B. Elastomeric Glazing Sealants: Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint 
substrates. 

1. Single-Component Neutral- and Basic-Curing Silicone Glazing Sealants: For 100/50% 
movement, typically at exterior locations, as follows: 
a. Dow Corning Corporation; 790. 
b. GE Silicones; SilPruf LM SCS2700. 
c. Tremco Inc.; Spectrem 1. 
d. Or equal. 

C. Glazing Sealants for Fire-Resistive Glazing Products: Identical to products used in test 
assemblies to obtain fire-protection rating. 

2.4 GLAZING TAPES 

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

1. Manufacturer: Tremco 440 Tape, preformed butyl type or Tremco Polyshim II Vision 
Strip, pre-shimmed butyl type or equal by CR Laurence or 3M or approved equal. 

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

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

2. Type 2, for glazing applications in which tape is used in combination with a full bead of 
liquid sealant. 

2.5 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

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

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

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

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

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

2.6 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces 
square edges with slight kerfs at junctions with outdoor and indoor faces. 

C. Grind smooth and polish exposed glass edges and corners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing glazing, with Installer present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners. 

2. Presence and functioning of weep system. 
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3. Minimum required face or edge clearances. 

4. Effective sealing between joints of glass-framing members. 

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

3.2 PREPARATION 

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

3.3 GLAZING, GENERAL 

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

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances. Adjust as required by Project conditions during installation. 

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 sealant-substrate 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 as follows: 

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

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

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

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

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 
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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. Do not remove release paper from tape until just before each glazing unit is installed. 

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. 

3.5 SEALANT GLAZING (WET) 

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

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

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

3.6 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, including weld splatter. If, despite such protection, contaminating substances do 
come into contact with glass, remove substances immediately as recommended by glass 
manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for 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 
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SECTION 08 9000 

LOUVERS AND VENTS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Fixed extruded-aluminum louvers and frames. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable.  

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 07 9200 – Joint Sealants for sealants installed in perimeter joints between louver 
frames and adjoining construction. 

1.3 DEFINITIONS 

A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to this 
Section unless otherwise defined in this Section or in referenced standards. 

B. Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide louvers capable of withstanding the effects of gravity loads and 
wind 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. Wind pressures shall be considered to 
act on vertical projection of louvers. Loads as required by Code. 

B. Seismic Performance: Provide louvers capable of withstanding the effects of earthquake 
motions as required by Code. 

1. Component Importance Factor: 1.0. 

C. Thermal Movements: Provide louvers that allow for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures by preventing 
buckling, opening of joints, overstressing of components, failure of connections, and other 
detrimental effects. Base engineering calculation on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 degrees F ambient; 180 degrees F material surfaces. 
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1.5 SUBMITTALS 

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

B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and 
attachments to other Work. Show blade profiles, angles, and spacing. 

1. For installed louvers indicated to comply with design loads, include structural analysis 
data signed and sealed by the qualified professional engineer licensed in the 
Commonwealth of Massachusetts and responsible for their preparation. 

C. Samples for Verification: For each type of metal finish required. 

D. Qualification Data: For professional engineer. 

E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of 
louver. 

1.6 QUALITY ASSURANCE 

A. Source Limitations: Obtain louvers and vents through one source from a single manufacturer 
where indicated to be of same type, design, or factory-applied color finish. 

B. Welding: Qualify procedures and personnel according to the following: 

1. AWS D1.2, "Structural Welding Code--Aluminum." 

2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

C. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 

1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify louver openings by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

1. Established Dimensions: Where field measurements cannot be made without delaying 
the Work, establish opening dimensions and proceed with fabricating louvers without field 
measurements. Coordinate construction to ensure that actual opening dimensions 
correspond to established dimensions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Louvers and Vents: 
a. Airolite Company, LLC (The). 
b. Architectural Louvers. 
c. Construction Specialties, Inc. 
d. Greenheck. 
e. Industrial Louvers, Inc. 
f. McDermott Metal Works Corporation. 
g. Nystrom Building Products. 
h. Ruskin Company. 
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i. Or equal. 

2.2 MATERIALS 

A. Aluminum Extrusions: ASTM B 221, alloy 6063-T5 or T-52. 

B. Aluminum Sheet: ASTM B 209, alloy 3003 or 5005 with temper as required for forming, or as 
otherwise recommended by metal producer for required finish. 

C. Fasteners: Of same basic metal and alloy as fastened metal or 300 Series stainless steel, 
unless otherwise indicated. Do not use metals that are incompatible with joined materials. 

D. Post-installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, 
made from stainless-steel components, with capability to sustain, without failure, a load equal to 
4 times the loads imposed, for concrete, or 6 times the load imposed, for masonry, as 
determined by testing per ASTM E 488, conducted by a qualified independent testing agency. 

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

2.3 FABRICATION, GENERAL 

A. Assemble louvers in factory to minimize field splicing and assembly. Disassemble units as 
necessary for shipping and handling limitations. Clearly mark units for reassembly and 
coordinated installation. 

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

C. 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. 

D. Include supports, anchorages, and accessories required for complete assembly. 

E. Provide vertical mullions of type and at spacings indicated, but not more than recommended by 
manufacturer, or 72 inches o.c., whichever is less. 

1. Fully Recessed Mullions: Provide mullions fully recessed behind louver blades. Where 
length of louver exceeds fabrication and handling limitations, fabricate with close-fitting 
blade splices designed to permit expansion and contraction. 

F. Join frame members to each other and to fixed louver blades with fillet welds or by means of 
mechanical fasteners concealed from view, unless otherwise indicated or size of louver 
assembly makes bolted connections between frame members necessary. 

2.4 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal Storm-Resistant Louvers: 

1. Louver Depth: 5 inches. 

2. Frame and Blade Nominal Thickness: As required to comply with structural performance 
requirements, but not less than 0.081 inch. 

3. Performance Requirements: 
a. Free Area: Comply with requirements indicated on the Drawings. 
b. Wind-Driven Rain Performance: Not less than 99 percent effectiveness when 

subjected to a rain fall rate of 3 inches per hour and a wind speed of 29 mph at a 
core area intake velocity of 300 fpm. 
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4. AMCA Seal: Mark units with AMCA Certified Ratings Seal for both Air Performance and 
Wind Driven Rain tests. 

B. High-Performance Organic-Coating Finish: AA-C12C42R1x (Chemical Finish: cleaned with 
inhibited chemicals; Chemical Finish: acid-chromate-fluoride-phosphate conversion coating; 
Organic Coating: as specified below). Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

1. Fluoropolymer Three-Coat Coating System: Manufacturer's standard three-coat, 
thermocured system consisting of specially formulated inhibitive primer, fluoropolymer 
color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat 
containing not less than 70 percent polyvinylidene fluoride resin by weight; complying 
with AAMA 2605. 
a. Color and Gloss: As selected by Designer from manufacturer's full range, including 

metallics. 

2.5 LOUVER SCREENS 

A. General: Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers: Interior face. 

2. Screening Type: Bird screening. 

B. Secure screens to louver frames with stainless-steel machine screws, spaced a maximum of 6 
inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated. 

D. Louver Screening for Aluminum Louvers: 

1. Bird Screening: Aluminum, 1/2-inch-square mesh, 0.063-inch wire. 

2.6 BLANK-OFF PANELS 

A. Insulated, Blank-off Panels: Laminated metal-faced panels consisting of insulating core 
surfaced on back and front with metal sheets. 

1. Thickness: 1 inch. 

2. Metal Facing Sheets: Aluminum sheet, not less than 0.032-inch nominal thickness. 

3. Insulating Core: A STM C 578, Type VII, extruded-polystyrene insulation board. 

4. Seal perimeter joints between panel faces and louver frames with 1/8-by-l-inch PVC 
compression gaskets. 

5. Panel Finish: Same finish applied to louvers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

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



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Door Hardware 

H&A JN 2430.03  Section 08 9000-5   

3.2 PREPARATION 

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

3.3 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. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as 
indicated. 

E. Repair finishes damaged by cutting, welding, soldering, and grinding. Restore finishes so no 
evidence remains of corrective work. Return items that cannot be refinished in the field to the 
factory, make required alterations, and refinish entire unit or provide new units. 

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

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, 
where weathertight louver joints are required. Comply with Section 07 9200 – Joint Sealants for 
sealants applied during louver installation. 

3.4 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work 
areas, as needed to perform inspections. 

C. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

3.5 ADJUSTING AND CLEANING 

A. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to 
remove fingerprints and soil during construction period. Do not let soil accumulate until final 
cleaning. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not 
harmful to finishes. Thoroughly rinse surfaces and dry. 

C. Restore louvers and vents damaged during installation and construction so no evidence 
remains of corrective work. If results of restoration are unsuccessful, as determined by 
Designer, remove damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss 
of, and is compatible with, factory-applied finish coating. 

END OF SECTION 
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SECTION 09 2116 

GYPSUM BOARD ASSEMBLIES 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Interior gypsum wallboard. 

2. Acoustic insulation in gypsum wallboard assemblies. 

3. Non-load-bearing steel framing. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Install the following items as furnished by the designated sections: 

1. Section 23 0001 – HVAC 

a. Access doors in gypsum board openings 

b. Pipe and duct sleeves for placement into gypsum board openings 

2. Section 26 0001 – Electrical 

a. Access doors in gypsum board assemblies 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: Not Applicable.  

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide fire stop tracks capable of withstanding deflection within limits 
and under conditions indicated. 

1. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure. 

1.4 SUBMITTALS 

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

B. Samples: Full-size Sample in 12-inch-long length for each trim accessory indicated. 

C. Shop Drawings: If materials and systems other than those specified and those indicated on the 
Drawings are proposed for use, submit shop drawings signed and sealed by a structural 
engineer licensed in the Commonwealth of Massachusetts certifying proposed systems meet 
code requirements, project requirements and the following deflection criteria: 

1. For gypsum board assemblies without applied rigid finishes L/240; for gypsum board 
assemblies with applied rigid finishes such as tile, stone, wood paneling L/360. Lateral 
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load 5 ps.f. except greater at shafts. Lateral load at shafts shall be required based on 
analysis of equipment and systems using shaft. 

1.5 QUALITY ASSURANCE 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

B. Marking and Identification for Fire- and Smoke-Partitions: Fire walls, fire barriers, fire partitions, 
smoke barriers, smoke partitions and other walls required to have protected openings or 
penetrations shall be effectively and permanently identified with signs or stenciling. Such 
identification shall:  

1. Be located in accessible concealed floor, floor-ceiling or attic spaces; and  

2. Be repeated at intervals not exceeding 30 feet measured horizontally along the wall or 
partition; and  

3. Include lettering not less than 0.5 inch in height, incorporating the suggested wording: 
"Fire and/or smoke barrier – protect all openings," or other wording. 

C. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency. 

D. Mockups: Before beginning gypsum board installation, install mockups of at least 100 sq. ft. in 
surface area to demonstrate aesthetic effects and set quality standards for materials and 
execution. 

1. Install mockups for the following: 
a. Each level of gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 

4. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

1.6 DELIVERY, STORAGE AND HANDLING 

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

1. Deliver and store materials in accordance with Gypsum Association Publications GA-216, 
GA-238 and GA-801. 

B. Store materials inside under cover and keep them dry and protected against damage from 
weather, condensation, direct sunlight, construction traffic, and other causes. Stack panels flat 
to prevent sagging. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 
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B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL 

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

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal, unless 
otherwise indicated. 

2. Protective Coating: manufacturer's standard corrosion-resistant zinc coating, unless 
otherwise indicated. 

2.2 SUSPENSION SYSTEM COMPONENTS 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-diameter wire, or 
double strand of 0.0475-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Anchors: Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency. 
a. Type: Postinstalled, expansion anchor. 

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter. 

D. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 
inch and minimum 1/2-inch- wide flanges with depth as required for span and loading and 
indicated on Drawings. 

E. Furring Channels (Furring Members): 0.0538-inch bare-steel thickness, with minimum 1/2-inch- 
wide flanges, 3/4 inch deep. 

F. Grid Suspension System for Ceilings: ASTM C 645, direct-hung system composed of main 
beams and cross-furring members that interlock. 

1. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; Drywall Furring System. 
c. USG Corporation; Drywall Suspension System. 

2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES 

A. Steel Studs and Runners: ASTM C 645. 

1. Minimum Base-Metal Thickness: 0.0312 inch. 
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B. Slip-Type Head Joints: Where indicated, provide one of the following: 

1. Single Long-Leg Runner System: ASTM C 645 top runner with 2-inch- deep flanges in 
thickness not less than indicated for studs, installed with studs friction fit into top runner 
and with continuous bridging located within 12 inches of the top of studs to provide lateral 
bracing. 

2. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch-deep flanges 
in thickness not less than indicated for studs and fastened to studs, and outer runner 
sized to friction fit inside runner. 

3. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 
a. Available Products: Subject to compliance with requirements, products that may be 

incorporated into the Work include, but are not limited to, the following: 
1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track. 
2) Steel Network Inc. (The); VertiClip Series. 
3) Superior Metal Trim; Superior Flex Track System (SFT). 
4) Or equal. 

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

1. Minimum Base-Metal Thickness: 0.0312 inch. 

D. Cold-Rolled Channel Bridging: 0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide 
flanges. 

1. Depth: 1-1/2 inches. 

2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

E. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 

1. Minimum Base Metal Thickness: 0.0312 inch.. 

2. Depth: 1-1/2 inches. 

F. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound 
transmission. 

1. Configuration: Asymmetrical or hat shaped. 

G. Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches wall attachment 
flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth required to fit 
insulation thickness indicated. 

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

I. Isolation Strip at Exterior Walls: Adhesive-backed, closed-cell vinyl foam strips that allow 
fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

2.4 INTERIOR GYPSUM BOARD 

A. General: Complying with ASTM C 1396/C 1396M, as applicable to type of gypsum board 
indicated and whichever is more stringent. 
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1. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. USG Corporation. 
b. Georgia Pacific Gypsum. 
c. Lafarge North America. 
d. National Gypsum Company. 
e. Or equal. 

B. Fire-Resistant Type X, ASTM C 1396: 

1. Thickness: 5/8 inch. 

2. Long Edges: Tapered. 

C. Ceiling Type: ASTM C 1396, manufactured to have more sag resistance than regular-type 
gypsum board. 

1. Thickness: 5/8 inch. 

2. Long Edges: Tapered. 

D. Abuse-Resistant Type: ASTM C 1629, manufactured to produce greater resistance to surface 
indentation and through-penetration (impact resistance) than standard, regular-type and Type X 
gypsum board. 

1. Core: 5/8 inch, Type X. 

2. Long Edges: Tapered. 

E. Impact-Resistant Type: ASTM C 1629, manufactured to produce greater resistance to through-
penetration than typical abuse-resistant gypsum wallboard through the use of fiberglass mesh 
embedded into the core. Must provide Level 2 or Level 3 resistance to soft and hard body 
impacts per ASTM C1629.. 

1. Core: 5/8 inch, Type X. 

2. Long Edges: Tapered. 

2.5 TRIM ACCESSORIES 

A. Interior Trim: ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 
a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead: J-shaped; exposed long flange receives joint compound. 
d. Expansion (control) joint. 
e. Curved-Edge Cornerbead: With notched or flexible flanges. 

B. Exterior Trim: ASTM C 1047. 

1. Material: Hot-dip galvanized steel sheet, plastic, or rolled zinc. 

2. Shapes: 
a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
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c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and 
removable strip covering slot opening. 

C. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

1. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Fry Reglet Corp. 
b. Gordon, Inc. 
c. Pittcon Industries. 
d. Or equal. 

2. Aluminum: Alloy and temper with not less than the strength and durability properties of 
ASTM B 221, Alloy 6063-T5. 

3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials 
specified. 

2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard: Paper. 

2. Exterior Gypsum Soffit Board: Paper. 

3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh. 

4. Tile Backing Panels: As recommended by panel manufacturer. 

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

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound. 

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

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

5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound. 

D. Joint Compound for Exterior Applications: 

1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type, 
sandable topping compound. 

2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board 
manufacturer. 

E. Joint Compound for Tile Backing Panels: 

1. Cementitious Backer Units: As recommended by backer unit manufacturer. 
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2.7 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

C. Steel Drill Screws: ASTM C 1002, unless otherwise indicated. 

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

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

D. Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

E. Acoustical Sealant: Subject to compliance with requirements, products that may be incorporated 
into the Work include, but are not limited to, the following: 

1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

2. Acoustical Sealant for Exposed and Concealed Joints: 
a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant. 
b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 
c. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 
d. Or equal. 

3. Acoustical Sealant for Concealed Joints: 
a. Ohio Sealants, Inc.; Pro-Series SC-170 Rubber Base Sound Sealant. 
b. Pecora Corp.; BA-98. 
c. Tremco, Inc.; Tremco Acoustical Sealant. 
d. Or equal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames 
and framing, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

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

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and 
that hangers will develop their full strength. 
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1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 
runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials. Where 
offset anchor plates are required, provide continuous plates fastened to building structure 
not more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 
for installation of non-load-bearing steel framing. Do not reduce thickness of fire-resistive 
materials below that required for fire-resistance ratings indicated. Protect adjacent fire-
resistive materials from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. Also comply with requirements in ASTM C 840 that apply to 
framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.4 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components in sizes and spacings indicated on Drawings, but not 
less than those required by referenced installation standards for assembly types and other 
assembly components indicated. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 
a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective means. 

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

within performance limits established by referenced installation standards. 

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

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 
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5. Do not attach hangers to steel roof deck. 

6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts 
that extend through forms. 

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Seismic Bracing: Sway-brace suspension systems with hangers used for support.. 

F. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

G. Installation Tolerances: Install suspension systems that are level to within [1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

3.5 INSTALLING FRAMED ASSEMBLIES 

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

B. Install studs so flanges within framing system point in same direction. 

C. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural 
supports or substrates above suspended ceilings, except where partitions are indicated to 
terminate at suspended ceilings. Continue framing around ducts penetrating partitions above 
ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on doorframes; install 
runner track section (for cripple studs) at head and secure to jamb studs. 
a. Install two studs at each jamb, unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure. 

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

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 
a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-

rated assembly indicated. 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

6. Curved Partitions: 
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a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
For tight radii, hinged track is acceptable. 

b. Begin and end each arc with a stud, and space intermediate studs equally along 
arcs. On straight lengths of not less than 2 studs at ends of arcs, place studs 6 
inches o.c. 

D. Direct Furring: Attach to concrete or masonry with stub nails, screws designed for masonry 
attachment, or powder-driven fasteners spaced 24 inches o.c. 

E. Z-Furring Members: 

1. Erect insulation vertically and hold in place with Z-furring members spaced 24 inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall with 
concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners 
spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel. At interior corners, space second member no more 
than 12 inches from corner and cut insulation to fit. 

3.6 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

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

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

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

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

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

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

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

3. Where partitions intersect structural members projecting below underside of floor/roof 
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- wide joints to install sealant. 

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

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first. 
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3.7 APPLYING INTERIOR GYPSUM BOARD 

A. Single-Layer Application: 

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

2. On partitions/walls, apply gypsum panels to minimize end joints. 

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end 
joints. Locate edge joints over furring members.  

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

B. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 
framing members and offset face-layer joints 1 framing member, 16 inches minimum, 
from parallel base-layer joints, unless otherwise indicated or required by fire-resistance-
rated assembly. 

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

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer 
either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical 
joints offset at least one furring member. Locate edge joints of base layer over furring 
members. 

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

C. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate 
(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum 
board manufacturer's written recommendations and temporarily brace or fasten gypsum panels 
until fastening adhesive has set. 

D. Curved Surfaces: 

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, 
across curved surface plus 12-inch-long straight sections at ends of curves and tangent 
to them. 

2. For double-layer construction, fasten base layer to studs with screws 16 inches o.c. 
Center gypsum board face layer over joints in base layer, and fasten to studs with screws 
spaced 12 inches o.c. 

3.8 APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS 

A. Apply panels perpendicular to supports, with end joints staggered and located over supports. 

1. Install with 1/4-inch trimmed open joint space where panels abut other construction or 
structural penetrations. 

2. Fasten with corrosion-resistant screws. 
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3.9 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A108.1, at locations indicated to receive tile, with joints 
treated to comply with ANSI A108.11. 

B. Areas Not Subject to Wetting: Install regular-type gypsum wallboard panels to produce a flat 
surface except at showers, tubs, and other locations indicated to receive water-resistant panels. 

C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces. 

3.10 INSTALLING TRIM ACCESSORIES 

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

B. Control Joints: Install control joints according to ASTM C 840 and in specific locations approved 
by Designer for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners, unless otherwise indicated. 

2. LC-Bead: Use at exposed panel edges. 

3. Curved-Edge Cornerbead: Use at curved openings. 

D. Exterior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners. 

2. LC-Bead: Use at exposed panel edges.. 

E. Aluminum Trim: Install in locations indicated on Drawings. 

3.11 FINISHING GYPSUM BOARD 

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

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

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

D. Gypsum Board Finish Levels: Finish panels to levels indicated below: 

1. GA Level 1: Ceiling plenum areas and concealed areas not exposed to view. 

2. GA Level 2: Panels that are substrate for tile. 

3. GA Level 3: Not used. 

4. GA Level 4: Panel surfaces that will be exposed to view (typical panels). 

5. GA Level 5: Where indicated on Drawings.  

E. Cementitious Backer Units: Finish according to manufacturer's written instructions. 
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3.12 INSTALLING IDENTIFICATION FOR FIRE- AND SMOKE-PARTITIONS 

A. Marking and Identification for Fire- and Smoke-Partitions: Permanently install as required by 
Code. 

3.13 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, or exhibit mold growth. Repair of 
damaged panels in place is not acceptable. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 
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SECTION 09 5113 

ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract And General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Acoustical ceiling tiles and panels. 

2. Suspension systems, grid systems and ceiling hangers. 

3. Acoustical sealant at edge moldings at acoustical ceilings. 

4. Remodeling of existing acoustical panel ceilings. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Install the following items as furnished by the designated sections. 

1. Section 23 0001 – HVAC 

a. Access doors in acoustical tile. 

2. Section 26 0001 – Electrical 

a. Access doors in acoustical tile. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 09 2116 – Gypsum Board Assemblies for gypsum board ceilings and soffits. 

2. Division 23 – Heating, Ventilating, and Air Conditioning (filed sub-bid required) for air 
handling and distribution components located in ceilings. 

3. Division 26– Electrical (field sub-bis required) for light fixture and alarm system 
components located in ceilings. 

1.3 SUBMITTALS 

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

B. Coordination Drawings: Reflected ceiling plans drawn to scale and coordinating penetrations 
and ceiling-mounted items. Show the following: 

1. Ceiling suspension members. 

2. Method of attaching hangers to building structure. Furnish layouts for cast-in-place 
anchors, clips, and other ceiling attachment devices whose installation is specified in 
other Sections. 
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3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 
access panels, and special moldings.  

4. Minimum Drawing Scale: 1/4 inch = 1 foot. 

5. [Seismic Compliance: For installed products indicated to comply with design loads, 
include structural analysis data signed and sealed by the qualified professional engineer 
licensed in the Commonwealth of Massachusetts responsible for their preparation. All 
costs for professional engineering shall be included in the bid price for the Work of this 
Section.] 

C. Samples for Verification: For each component indicated and for each exposed finish required, 
prepared on Samples of size indicated below. 

1. Acoustical Panel: Set of 6 inch square Samples of each type, color, pattern, and texture. 

2. Exposed Suspension System Members, Moldings, and Trim: Set of 12 inch long Samples 
of each type, finish, and color. 

D. Asbestos Certification: Manufacturer's written certification that acoustical ceiling products 
contain no asbestos (0.0000%). Product labels indicating that it is the user's responsibility to 
test the products for asbestos are unacceptable and sufficient cause for rejection of the product 
on site. 

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

1.4 QUALITY ASSURANCE 

A. Source Limitations: 

1. Acoustical Ceiling Panels: Obtain each type through one source from a single 
manufacturer. 

2. Suspension Systems: Obtain each type through one source from a single manufacturer. 

B. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions 
determined according to Code. 

1. Component Importance Factor: 1.0 [1.5]. 

C. Fire-Test-Response Characteristics: Provide acoustical panel ceilings that comply with the 
following requirements: 

1. Fire-Resistance Characteristics: Where indicated, provide acoustical panel ceilings 
identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction. 
a. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire 

Resistance Directory" or from the listings of another testing and inspecting agency. 
b. Identify materials with appropriate markings of applicable testing and inspecting 

agency. 

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

D. Mockups: Build mockups to verify selections made under sample Submittals and to 
demonstrate aesthetic effects and qualities of materials and execution. 

1. To set quality standards for installation, install mockup of each type of each material. 
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2. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion.  

E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
Division 01. 

1.5 DELIVERY, STORAGE, AND HANDLING 

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

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

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

1.6 PROJECT CONDITIONS 

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

1.7 COORDINATION 

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

1.8 EXTRA MATERIALS 

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

1. Acoustical Ceiling Panels: Full-size panels equal to 2.0 percent of quantity installed. 

2. Suspension System Components: Quantity of each exposed component equal to 2.0 
percent of quantity installed. 

3. Hold-Down and Seismic Clips: Equal to 2.0 percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANELS, GENERAL 

A. Products: Subject to compliance with specified requirements, provide one of the following 
products for each type indicated. 

B. ACT-1: General toilet room use and as indicated. 

1. Manufacturer and Model Number: 

a. USG, Radar No. 22111. 

b. Armstrong, Fine Fissured No. 1713. 

c. CertainTeed, Fine Fissured HHF-457 HNRC. 
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1. Panel Size: 24 inches by 24 inches by 3/4 inch. 

2. Panel Mounting: Square Lay-in. 

3. Noise Reduction Coefficient (NRC): Not less than 0.70  

4. Ceiling Attenuation Class (CAC): Not less than 35. 

5. Color: White. 

6. Grid Material: Painted steel. 

7. Grid Face Width: 15/16 inch. 

2.2 METAL SUSPENSION SYSTEMS 

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

1. Manufacturer: USG, Armstrong, CertainTeed, Chicago Metallic, or equal. 

2. Structural Classification: Intermediate-duty system.  

3. End Condition of Cross Runners: Override (stepped) or butt-edge type.  

4. Face Design: Flat, flush.  

5. Cap Material: Steel or aluminum cold-rolled sheet.  

6. Color: White, prefinished.  

7. Grid Face Width: As specified with ACT type.  

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

1. Anchors in Concrete: Anchors with holes or loops for attaching hangers of type indicated 
and with capability to sustain, without failure, a load equal to five times that imposed by 
ceiling construction, as determined by testing per ASTM E 488 or ASTM E 1512 as 
applicable, conducted by a qualified testing and inspecting agency; zinc-plated for Class 
SC1 service. 

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

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

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

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

D. Hold-Down Clips: At vestibules and areas subject to wind uplift, provide manufacturer's 
standard hold-down clips spaced 24 inches on all cross tees. 
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E. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical panels in 
place during a seismic event. 

2.3 METAL EDGE MOLDINGS AND TRIM 

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

1. For lay-in panels with reveal edge details, provide stepped edge molding that forms 
reveal of same depth and width as that formed between edge of panel and flange at 
exposed suspension member. 

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required 
to fit penetration exactly. 

3. For narrow-face suspension systems, provide suspension system and manufacturer's 
standard edge moldings that match width and configuration of exposed runners. 

B. Trim at Penetrations and Light Fixtures: Include metal trim as required for proper transitions at 
penetrations and light fixtures. 

C. Suspension Trim: Subject to compliance with requirements, provide one of the following: 

1. Armstrong World Industries, Inc.; Axiom. 

2. CertainTeed Ceilings; equal. 

3. USG Interiors, Inc.; Compasso. 

4. Or equal. 

2.4 ACOUSTICAL SEALANT 

A. Acoustical Sealant for Concealed Joints: Manufacturer's standard nondrying, nonhardening, 
nonskinning, nonstaining, gunnable, synthetic-rubber sealant, with a VOC content of 250 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24), recommended for 
sealing interior concealed joints to reduce airborne sound transmission. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

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

3.2 PREPARATION 

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

A. General: Install acoustical panel ceilings to comply with ASTM C 636, seismic design 
requirements as applicable and oer manufacturer's written instructions. 

1. The layout and installation of acoustical panel ceilings and suspension systems shall be 
coordinated with other work penetrating the ceiling. This includes, but is not limited to, 
light fixtures, HVAC diffusers and equipment, and fire suppression system components. 

2. Acoustical panels shall be cut and fit around light fixtures, HVAC diffusers and equipment 
and fire suppression system components to set flush or recessed as recommended by 
manufacturer. 

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

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

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

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

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

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

6. Do not attach hangers to steel deck tabs. 

7. Space hangers not more than 48 o.c. along each member supported directly from 
hangers, unless otherwise indicated; provide hangers not more than 8 inches from ends 
of each member. 

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

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

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

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

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

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

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

3.4 FIELD QUALITY CONTROL 

A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the 
Owner for field quality control activities for the Work of this Section. Refer also to Section 01 
4325 – Testing Agency Services. 

B. Special Inspections: Periodic inspections according to ASCE/SEI 7 will be conducted during the 
installation of suspended ceiling grids. 

C. Additional inspections and retesting of materials which fail to comply with specified material and 
installation requirements shall be performed at Contractor's expense. 

3.5 CLEANING 

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

END OF SECTION 
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SECTION 09 6500 

RESILIENT FLOORING  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Vinyl composition tile. 

2. Resilient wall base and accessories. 

3. Substrate preparation for resilient flooring and accessories. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Vinyl composition tile will be provided by Owner. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: No Applicable 

1.3 SUBMITTALS 

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

B. Samples for Verification: Full-size units of each color and pattern of resilient flooring required. 

1. Resilient Wall Base and Accessories: Manufacturer's standard-size Samples, but not less 
than 12 inches long, of each resilient product color and pattern required. 

C. Moisture Testing: Document location and type of moisture testing performed prior to installation, 
and test results. 

D. Shop Drawings: Indicate patterns for installation, including locations. 

E. Seam Samples: For seamless-installation technique indicated and for each floor covering 
product, color, and pattern required; with seam running lengthwise and in center of 6-by-9-inch 
Sample applied to a rigid backing and prepared by Installer for this Project. 

F. Maintenance Data: For resilient products to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics: Provide products identical to those tested for fire-exposure 
behavior per test method indicated by a testing and inspecting agency acceptable to authorities 
having jurisdiction. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less 
than 50 degrees F or more than 90 degrees F. Store tiles on flat surfaces. 

1.6 PROJECT CONDITIONS 

A. Maintain temperatures within range recommended by manufacturer, but not less than 70 
degrees F or more than 95 degrees F in spaces to receive flooring during the following time 
periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After post-installation period, maintain temperatures within range recommended by 
manufacturer, but not less than 55 degrees F or more than 95 degrees F. 

C. Close spaces to traffic during floor covering installation. 

D. Close spaces to traffic for 48 hours after floor covering installation. 

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

1.7 EXTRA MATERIALS 

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

1. Floor Tile: Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and 
pattern of floor tile installed. 

PART 2 - PRODUCTS 

2.1 VINYL COMPOSITION TILE 

A. Vinyl Composition Tile (VCT): ASTM F 1066. 

1. Armstrong World Industries, Inc. 

2. Azrock Commercial Flooring, A Tarkett Company. 

3. Congoleum Corporation. 

4. Tarkett Inc. 

5. Or equal. 

B. Characteristics: 

1. Style and Colors: [Insert trade reference.]  

2. Thickness: 0.125 inch.  

3. Size: 12 by 12 inches.  
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2.2 RESILIENT WALL BASE 

A. Wall Base: ASTM F 1861. 

1. Armstrong World Industries, Inc. 

2. Johnsonite, A Tarkett Company. 

3. Sport and Contract Flooring, Mondo Group. 

4. Nora Systems. 

5. Roppe Corporation. 

6. Or equal. 

B. Characteristics: 

1. Style and Colors: [Insert trade reference.]  

2. Type (Material Requirement): TS (rubber, vulcanized thermoset) or TP (rubber, 
thermoplastic).  

3. Shape: Straight (toeless) at carpet and coved at resilient flooring.  

4. Minimum Thickness: 0.125 inch.  

5. Height: 4 inches.  

6. Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length.  

7. Outside Corners: Premolded.  

8. Inside Corners: Premolded.  

9. Surface: Smooth.  

2.3 RESILIENT MOLDING ACCESSORY 

A. Types Include the Following As Applicable: nosing for resilient floor covering, reducer and 
transition strip for resilient floor covering. 

1. Burke Mercer Flooring Products 

2. Johnsonite 

3. Flexco Corporation. 

4. Nora Systems. 

5. Roppe Corporation. 

6. Or equal. 

B. Characteristics: 

1. Material: Rubber.  

2. Profile and Dimensions: As indicated.  
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2.4 INSTALLATION MATERIALS 

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

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

C. Seamless-Installation Accessories: 

1. Heat-Welding Bead: Manufacturer's solid-strand product for heat welding seams. Color 
match floor covering. 

D. Integral-Flash-Cove-Base Accessories: 

1. Cove Strip: 1-inch radius provided or approved by manufacturer. 

2. Cap Strip: Provided or approved by manufacturer. 

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

F. Metal Edge Strips: Extruded aluminum with mill finish of width shown, of height required to 
protect exposed edges of tiles, and in maximum available lengths to minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 
tolerances, moisture content, and other conditions affecting performance. 

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

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

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of 
resilient products. 

B. Concrete Substrates: Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed 
with installation only after substrates pass testing. 

C. Concrete Moisture Testing: 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Alkalinity and Adhesion Testing: Perform tests recommended by flooring manufacturer. 
Proceed with installation only after substrate alkalinity falls within a range on pH scale not 
less than 5 or more than 9 pH, or as otherwise required in writing by manufacturer of 
flooring. 
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3. Moisture Vapor Emission Testing: 
a. Perform anhydrous calcium chloride test, ASTM F 1869. Proceed with installation 

only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. in 24 hours, or as otherwise required in writing by manufacturer 
of flooring.  

4. Relative Humidity Testing:  
a. Perform relative humidity test, ASTM F 2170. Proceed with installation only after 

substrates have a maximum relative humidity level of 75 percent, or as otherwise 
required in writing by manufacturer of flooring. 

5. Perform tests indicated above and as recommended by flooring manufacturer. Proceed 
with installation only after substrates pass testing. 

D. Slabs not in compliance with moisture requirements shall be vapor mitigated as work of Section 
09 6110 – Vapor Mitigation At Slabs until suitable results are obtained. 

E. Remove substrate coatings and other substances that are incompatible with adhesives and that 
contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer. 
Do not use solvents. 

F. Access Flooring Panels: Remove protective film of oil or other coating using method 
recommended by access flooring manufacturer. 

G. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 
substrates. 

H. Move resilient products and installation materials into spaces where they will be installed at 
least 48 hours in advance of installation. 

1. Do not install resilient products until they are same temperature as space where they are 
to be installed. 

I. Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation. After cleaning, examine substrates for moisture, alkaline salts, carbonation, and 
dust. Proceed with installation only after unsatisfactory conditions have been corrected. 

J. Proceed with installation only after unsatisfactory conditions have been corrected. Installation of 
resilient flooring indicates acceptance of surfaces and conditions. 

3.3 TILE INSTALLATION 

A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so 
tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using cut widths 
that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern where indicated. 

B. Match tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed 
tiles. 

C. Scribe, cut, and fit tiles to butt neatly and tightly to vertical surfaces and permanent fixtures 
including built-in furniture, cabinets, pipes, outlets, edgings, doorframes, thresholds, and 
nosings. 

D. Extend tiles into toe spaces, door reveals, closets, and similar openings. 
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E. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on flooring as marked on substrates. Use chalk or other nonpermanent, 
nonstaining marking device. 

F. Install tiles on covers for telephone and electrical ducts and similar items in finished floor areas. 
Maintain overall continuity of color and pattern with pieces of tile installed on covers. Tightly 
adhere tile edges to substrates that abut covers and to cover perimeters. 

G. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 SHEET INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor coverings. Unroll floor 
coverings and allow them to stabilize before cutting and fitting. 

B. Lay out floor coverings as follows: 

1. Maintain uniformity of floor covering direction. 

2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 
6 inches away from parallel joints in floor covering substrates. 

3. Match edges of floor coverings for color shading at seams. 

4. Avoid cross seams. 

C. Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, 
and built-in furniture including cabinets, pipes, outlets, and door frames. 

D. Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 

E. Maintain reference markers, holes, or openings that are in place or marked for future cutting by 
repeating on floor coverings as marked on substrates. Use chalk or other nonpermanent 
marking device. 

F. Install floor coverings on covers for telephone and electrical ducts and similar items in 
installation areas. Maintain overall continuity of color and pattern between pieces of floor 
coverings installed on covers and adjoining floor covering. Tightly adhere floor covering edges 
to substrates that abut covers and to cover perimeters. 

G. Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

H. Seamless Installation: 

1. Heat-Welded Seams: Comply with ASTM F 1516. Rout joints and use welding bead to 
permanently fuse sections into a seamless floor covering. Prepare, weld, and finish 
seams to produce surfaces flush with adjoining floor covering surfaces. 

I. Integral-Flash-Cove Base: Cove floor coverings up vertical surfaces as indicated on the 
Drawings. Support floor coverings at horizontal and vertical junction by cove strip. Butt at top 
against cap strip. 
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3.5 RESILIENT WALL BASE INSTALLATION 

A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

B. Install wall base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned. 

C. Tightly adhere wall base to substrate throughout length of each piece, with base in continuous 
contact with horizontal and vertical substrates. 

D. Do not stretch wall base during installation. 

E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall base 
with manufacturer's recommended adhesive filler material. 

F. Premolded Corners: Install premolded corners before installing straight pieces. 

3.6 RESILIENT ACCESSORY INSTALLATION 

A. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 

2. Tightly adhere to substrates throughout length of each piece. 

3. For treads installed as separate, equal-length units, install to produce a flush joint 
between units. 

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

3.7 CLEANING AND PROTECTION 

A. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

4. Do not wash surfaces until after time period recommended by manufacturer. 

B. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 
Use protection methods recommended in writing by manufacturer. 

1. Apply protective floor polish to horizontal surfaces that are free from soil, visible 
adhesive, and surface blemishes if recommended in writing by manufacturer. 
a. Coordinate selection of floor polish with the Owner's maintenance service. 

2. Cover products installed on horizontal surfaces with undyed, untreated building paper 
until Substantial Completion. 
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3. Do not move heavy and sharp objects directly over surfaces. Place hardboard or plywood 
panels over flooring and under objects while they are being moved. Slide or roll objects 
over panels without moving panels. 

END OF SECTION 
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SECTION 09 9000 

PAINTING AND COATING 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Field painting of exposed interior items and surfaces. 

2. Field painting of exposed exterior items and surfaces. 

3. Surface preparation for painting. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 05 1200 – Structural Steel Framing for shop priming structural steel. 

2. Section 05 5100 – Metal Stairs and Railings for shop priming ferrous metal. 

3. Section 07 9200 – Joint Sealants for interior and exterior.  

4. Section 08 1113 – Hollow Metal Doors and Frames for factory priming steel doors and 
frames. 

5. Section 08 1416 – Flush Wood Doors for factory finishing. 

6. Section 09 2116 – Gypsum Board Assemblies for surface preparation of gypsum board. 

1.3 DEFINITIONS AND EXTENT 

A. General: Standard coating terms defined in ASTM D 16 apply to this Section. 

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at 
an 85-degree meter. 

2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when 
measured at a 60-degree meter. 

3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when 
measured at a 60-degree meter. 

4. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at 
a 60-degree meter. 
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B. This Section includes surface preparation and field painting of exposed exterior and interior 
items and surfaces. 

1. Surface preparation, priming, and finish coats specified in this Section are in addition to 
shop priming and surface treatment specified in other Sections. 

C. Paint exposed surfaces, except where these Specifications indicate that the surface or material 
is not to be painted or is to remain natural. If an item or a surface is not specifically mentioned, 
paint the item or surface the same as similar adjacent materials or surfaces. If a color of finish is 
not indicated, Designer will select from standard colors and finishes available. 

1. Painting includes field painting of exposed bare and covered pipes and ducts (including 
color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and 
electrical equipment that do not have a factory-applied final finish. 

D. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, 
and labels. 

1. Prefinished items include the following factory-finished components: 
a. Architectural woodwork. 
b. Acoustical wall panels. 
c. Toilet enclosures. 
d. Metal lockers. 
e. Kitchen appliances. 
f. Elevator entrance doors and frames. 
g. Elevator equipment. 
h. Finished mechanical and electrical equipment. 
i. Light fixtures. 

2. Concealed surfaces include walls or ceilings in the following generally inaccessible 
spaces: 
a. Foundation spaces. 
b. Furred areas. 
c. Ceiling plenums. 
d. Utility tunnels. 
e. Pipe spaces. 
f. Duct shafts. 
g. Elevator shafts. 

3. Finished metal surfaces include the following: 
a. Anodized aluminum. 
b. Stainless steel. 
c. Chromium plate. 
d. Copper and copper alloys. 
e. Bronze and brass. 

4. Operating parts include moving parts of operating equipment and the following: 
a. Valve and damper operators. 
b. Linkages. 
c. Sensing devices. 
d. Motor and fan shafts. 

5. Labels: Do not paint over UL, FMG, or other code-required labels or equipment name, 
identification, performance rating, or nomenclature plates. 

1.4 SUBMITTALS 

A. Product Data: For each paint system indicated. Include block fillers and primers. 
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1. Material List: An inclusive list of required coating materials. Indicate each material and 
cross-reference specific coating, finish system, and application. Identify each material by 
manufacturer's catalog number and general classification. 

2. Manufacturer's Information: Manufacturer's technical information, including label analysis 
and instructions for handling, storing, and applying each coating material. 

B. Samples for Verification: For each color and material to be applied, with texture to simulate 
actual conditions, on representative Samples of the actual substrate. 

1. Provide stepped Samples, defining each separate coat, including block fillers and 
primers. Use representative colors when preparing Samples for review. Resubmit until 
required sheen, color, and texture are achieved. 

2. Provide a list of materials and applications for each coat of each Sample. Label each 
Sample for location and application. 

3. Submit two eight inch by 12 inch Samples for each type of finish coating for Designer's 
review of color and texture only. 

C. Qualification Data: For Applicator. 

1.5 QUALITY ASSURANCE 

A. Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar 
in material, design, and extent to those indicated for this Project, whose work has resulted in 
applications with a record of successful in-service performance. 

B. Source Limitations: Obtain block fillers and primers for each coating system from the same 
manufacturer as the finish coats. 

C. Mockups: Provide a full-coat benchmark finish sample for each type of coating and substrate 
required. Comply with procedures specified in PDCA P5. Duplicate finish of approved sample 
Submittals. 

1. Designer will select one room or surface to represent surfaces and conditions for 
application of each type of coating and substrate. 
a. Wall Surfaces: Provide samples on at least 100 sq. ft. 
b. Small Areas and Items: Designer will designate items or areas required. 

2. Apply benchmark samples, according to requirements for the completed Work, after 
permanent lighting and other environmental services have been activated. Provide 
required sheen, color, and texture on each surface. 
a. After finishes are accepted, Designer will use the room or surface to evaluate 

coating systems of a similar nature. 

3. Final approval of colors will be from benchmark samples. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original, unopened packages and containers 
bearing manufacturer's name and label and the following information: 

1. Product name or title of material. 

2. Product description (generic classification or binder type). 

3. Manufacturer's stock number and date of manufacture. 
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4. Contents by volume, for pigment and vehicle constituents. 

5. Thinning instructions. 

6. Application instructions. 

7. Color name and number. 

8. VOC content. 

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 
ambient temperature of 45 degrees F. Maintain storage containers in a clean condition, free of 
foreign materials and residue. 

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste 
daily. 

1.7 PROJECT CONDITIONS 

A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air 
are between 50 and 90 degrees F. 

B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding 
air are between 45 and 95 degrees F. 

C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or 
at temperatures less than 5 degrees F above the dew point; or to damp or wet surfaces. 

1. Painting may continue during inclement weather if surfaces and areas to be painted are 
enclosed and heated within temperature limits specified by manufacturer during 
application and drying periods. 

1.8 EXTRA MATERIALS 

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

1. Paint: Furnish four unopened gallons of each type of paint and coating work, in color and 
gloss as used for the Project. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work are listed in the Finish Schedule at the end of this Section. 

2.2 PAINT MATERIALS, GENERAL 

A. Material Compatibility: Provide block fillers, primers, and finish-coat materials that are 
compatible with one another and with the substrates indicated under conditions of service and 
application, as demonstrated by manufacturer based on testing and field experience. 

B. Material Quality: Provide manufacturer's best-quality paint material of the various coating types 
specified that are factory formulated and recommended by manufacturer for application 
indicated. Paint-material containers not displaying manufacturer's product identification will not 
be acceptable. 
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1. Proprietary Names: Use of manufacturer's proprietary product names to designate colors 
or materials is not intended to imply that products named are required to be used to the 
exclusion of equivalent products of other manufacturers. Furnish manufacturer's material 
data and certificates of performance for proposed substitutions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements for paint application. 

1. Proceed with paint application only after unsatisfactory conditions have been corrected 
and surfaces receiving paint are thoroughly dry. 

2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions 
within a particular area. 

B. Coordination of Work: Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates. On request, furnish information on 
characteristics of finish materials to ensure use of compatible primers. 

1. Notify Designer about anticipated problems when using the materials specified over 
substrates primed by others. 

3.2 PREPARATION 

A. General: Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items already installed that are not to be painted. If removal is impractical or 
impossible because of size or weight of the item, provide surface-applied protection before 
surface preparation and painting. 

1. After completing painting operations in each space or area, reinstall items removed using 
workers skilled in the trades involved. 

B. Cleaning: Before applying paint or other surface treatments, clean substrates of substances that 
could impair bond of the various coatings. Remove oil and grease before cleaning. 

1. Schedule cleaning and painting so dust and other contaminants from the cleaning 
process will not fall on wet, newly painted surfaces. 

C. Surface Preparation: Clean and prepare surfaces to be painted according to manufacturer's 
written instructions and technical bulletins for each particular substrate condition and as 
specified. 

1. Provide barrier coats over incompatible primers or remove and reprime. 

2. Cementitious Materials: Prepare concrete, concrete unit masonry, cement plaster, and 
mineral-fiber-reinforced cement panel surfaces to be painted. Remove efflorescence, 
chalk, dust, dirt, grease, oils, and release agents. Roughen as required to remove glaze. 
If hardeners or sealers have been used to improve curing, use mechanical methods of 
surface preparation. 
a. Use abrasive blast-cleaning methods if recommended by paint manufacturer. 
b. Determine alkalinity and moisture content of surfaces by performing appropriate 

tests. If surfaces are sufficiently alkaline to cause the finish paint to blister and 
burn, correct this condition before application. Do not paint surfaces if moisture 
content exceeds that permitted in manufacturer's written instructions. 
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c. Clean concrete floors to be painted with a 5 percent solution of muriatic acid or 
other etching cleaner. Flush the floor with clean water to remove acid, neutralize 
with ammonia, rinse, allow to dry, and vacuum before painting. 

3. Wood: Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral 
spirits, and sandpaper, as required. Sand surfaces exposed to view smooth and dust off. 
a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white 

shellac or other recommended knot sealer before applying primer. After priming, fill 
holes and imperfections in finish surfaces with putty or plastic wood filler. Sand 
smooth when dried. 

b. Prime, stain, or seal wood to be painted immediately on delivery. Prime edges, 
ends, faces, undersides, and back sides of wood, including cabinets, counters, 
cases, and paneling. 

c. If transparent finish is required, backprime with spar varnish. 
d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall 

construction occurs on back side. 
e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of 

varnish or sealer immediately on delivery. 

4. Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop 
coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use 
solvent or mechanical cleaning methods that comply with SSPC's recommendations. 
a. Exterior Exposed Steel: Clean steel surfaces in accordance with SSPC-SP 

6/NACE No. 3 Commercial Blast Cleaning. Abrasive blast cleaned surfaces shall 
exhibit a uniform, angular profile of 1.5-3.0 mils. Prime cleaned surfaces within 8 
hours and prior to surface rusting.  

b. Interior Exposed Steel, in Humid Environments: Clean steel surfaces in 
accordance with SSPC-SP 6/NACE No. 3 Commercial Blast Cleaning. Abrasive 
blast cleaned surfaces shall exhibit a uniform, angular profile of 1.5-3.0 mils. Prime 
cleaned surfaces within 8 hours and prior to surface rusting. 

c. Interior Exposed Steel, in Dry Environments: Clean steel surfaces in accordance 
with SSPC-SP2 or SP3 Hand or Power Tool Cleaning 

5. Galvanized Surfaces: Clean galvanized surfaces in accordance with SSPC-SP16 Brush 
off Blast Cleaning of Galvanized Steel and NonFerrous Metals, to achieve a minimum 1 
mil anchor profile. 

D. Material Preparation: Mix and prepare paint materials according to manufacturer's written 
instructions. 

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign 
materials and residue. 

2. Stir material before application to produce a mixture of uniform density. Stir as required 
during application. Do not stir surface film into material. If necessary, remove surface film 
and strain material before using. 

3. Use only thinners approved by paint manufacturer and only within recommended limits. 

E. Tinting: Tint each undercoat a lighter shade to simplify identification of each coat when multiple 
coats of same material are applied. Tint undercoats to match the color of the finish coat, but 
provide sufficient differences in shade of undercoats to distinguish each separate coat. 

3.3 APPLICATION 

A. General: Apply paint according to manufacturer's written instructions. Use applicators and 
techniques best suited for substrate and type of material being applied. 
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1. Paint colors, surface treatments, and finishes are indicated in the paint schedules. 

2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 
detrimental to formation of a durable paint film. 

3. Provide finish coats that are compatible with primers used. 

4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, 
grilles, convector covers, covers for finned-tube radiation, and similar components are in 
place. Extend coatings in these areas, as required, to maintain system integrity and 
provide desired protection. 

5. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces. Before final installation of equipment, paint surfaces behind permanently fixed 
equipment or furniture with prime coat only. 

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through 
registers or grilles. 

7. Paint back sides of access panels and removable or hinged covers to match exposed 
surfaces. 

8. Finish exterior doors and doors in wet areas on tops, bottoms, and side edges the same 
as exterior faces. 

9. Sand lightly between each succeeding enamel or varnish coat. 

B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or 
otherwise prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration. 

1. The number of coats and film thickness required are the same regardless of application 
method. Do not apply succeeding coats until previous coat has cured as recommended 
by manufacturer. If sanding is required to produce a smooth, even surface according to 
manufacturer's written instructions, sand between applications. 

2. Omit primer over metal surfaces that have been shop primed and touchup painted. 

3. If undercoats, stains, or other conditions show through final coat of paint, apply additional 
coats until paint film is of uniform finish, color, and appearance. Give special attention to 
ensure that edges, corners, crevices, welds, and exposed fasteners receive a dry film 
thickness equivalent to that of flat surfaces. 

4. Allow sufficient time between successive coats to permit proper drying. Do not recoat 
surfaces until paint has dried to where it feels firm, and does not deform or feel sticky 
under moderate thumb pressure, and until application of another coat of paint does not 
cause undercoat to lift or lose adhesion. 

C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators 
according to manufacturer's written instructions. 

1. Brushes: Use brushes best suited for type of material applied. Use brush of appropriate 
size for surface or item being painted. 

2. Rollers: Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by 
manufacturer for material and texture required. 

3. Spray Equipment: Use airless spray equipment with orifice size as recommended by 
manufacturer for material and texture required. 
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D. Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's 
recommended spreading rate to achieve dry film thickness indicated. Provide total dry film 
thickness of the entire system as recommended by manufacturer. 

E. Mechanical and Electrical Work: Painting of mechanical and electrical work is limited to items 
exposed in equipment rooms and occupied spaces. 

F. Mechanical items to be painted include, but are not limited to, the following: 

1. Uninsulated metal piping. 

2. Uninsulated plastic piping. 

3. Pipe hangers and supports. 

4. Tanks that do not have factory-applied final finishes. 

5. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets. 

6. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable jacket 
material. 

7. Mechanical equipment that is indicated to have a factory-primed finish for field painting. 

G. Electrical items to be painted include, but are not limited to, the following: 

1. Switchgear. 

2. Panelboards. 

3. Electrical equipment that is indicated to have a factory-primed finish for field painting. 

H. Block Fillers: Apply block fillers to concrete masonry block at a rate to ensure complete 
coverage with pores filled. 

I. Prime Coats: Before applying finish coats, apply a prime coat, as recommended by 
manufacturer, to material that is required to be painted or finished and that has not been prime 
coated by others. Recoat primed and sealed surfaces where evidence of suction spots or 
unsealed areas in first coat appears, to ensure a finish coat with no burn-through or other 
defects due to insufficient sealing. 

J. Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, 
opaque surface of uniform finish, color, appearance, and coverage. Cloudiness, spotting, 
holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections will not be 
acceptable. 

K. Transparent (Clear) Finishes: Use multiple coats to produce a glass-smooth surface film of even 
luster. Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange 
peel, nail holes, or other surface imperfections. 

1. Provide satin finish for final coats. 

L. Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, 
or repaint work not complying with requirements. 
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3.4 FIELD QUALITY CONTROL 

A. The Owner reserves the right to invoke the following test procedure at any time and as often as 
the Owner deems necessary during the period when paint is being applied: 

1. The Owner will engage a qualified independent testing agency to sample paint material 
being used. Samples of material delivered to Project will be taken, identified, sealed, and 
certified in the presence of Contractor. Refer to Section 014325 - TESTING AGENCY 
SERVICES for additional requirements. 

2. Testing agency will perform appropriate tests for the following characteristics as required 
by the Owner. 

3. The Owner direct Contractor to stop painting if test results show material being used 
does not comply with specified requirements. Contractor shall remove noncomplying 
paint from Project site, pay for testing, and repaint surfaces previously coated with the 
noncomplying paint. If necessary, Contractor may be required to remove noncomplying 
paint from previously painted surfaces if, on repainting with specified paint, the two 
coatings are incompatible.  

3.5 CLEANING 

A. Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded 
paint materials from Project site. 

1. After completing painting, clean glass and paint-spattered surfaces. Remove spattered 
paint by washing and scraping without scratching or damaging adjacent finished 
surfaces. 

3.6 PROTECTION 

A. Protect work of other trades, whether being painted or not, against damage from painting. 
Correct damage by cleaning, repairing or replacing, and repainting, as approved by Designer. 

B. Provide "Wet Paint" signs to protect newly painted finishes. After completing painting 
operations, remove temporary protective wrappings provided by others to protect their work. 

1. After work of other trades is complete, touch up and restore damaged or defaced painted 
surfaces. Comply with procedures specified in PDCA P1. 

3.7 PAINT SCHEDULE 

A. Schedule: Provide products and number of coats specified. Use of manufacturer's proprietary 
product names to designate colors, materials, generic class, standard of quality and 
performance criteria and is not intended to imply that products named are required to be used to 
the exclusion of equivalent performing products of other manufacturers. 

B. Exterior Paint Schedule: 

1. Exterior Aluminum (where required), Painted Finish: 
a. Surface Preparation: Pressure wash with Oakite and sand with 3M Scotch-Brite 

nylon pads. 
b. One Coat: 

1) Tnemec 66HS Hi-Build Epoxoline at 2.0 mils DFT. 
2) PPG PMC Amerlock 400 Hi-Build Epoxy at 2.0 to 3.0 mils DFT. 
3) Dupont 25P High Solids at 4.0 mils DFT. 
4) International Intergard 475 HS at 5.0 to 10.0 mils DFT. 

c. And One Coat: 
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1) Tnemec 73 Endura-Shield at 2.0 mils DFT. 
2) PPG PMC Amercoat 450H Polyurethane at 3.0 mils DFT. 
3) Dupont High Solids Imron 2.8 at 4.0 mils DFT. 
4) International Interthane 990 HS at 3.0 to 4.0 mils DFT. 

C. Interior Paint Schedule: 

1. Interior Gypsum Wallboard and Plaster, Latex Paint Finish: 
a. One Coat, Primer:  

1) Moore Eco Spec WB Interior Latex Primer 372. 
2) Duron Genesis Latex Primer. 
3) S-W ProMar 200 Zero-VOC Latex Wall Primer. 
4) PPG Pure Performance Latex Primer. 
5) California Paint Envirotech Zero VOC Primer 646. 

b. And Two Coats, Flat Finish: At ceilings, and elsewhere as indicated. 
1) Moore Eco Spec WB Interior Latex Flat 373. 
2) Duron Genesis Latex Flat. 
3) S-W ProMar 200 Zero-VOC Latex Flat. 
4) PPG Pure Performance Latex Eggshell. 
5) California Paint Envirotech Zero VOC Flat 633. 

or 
c. And Two Coats, Eggshell Finish: At walls, and elsewhere as indicated. 

1) Moore Eco Spec WB Interior Latex Eggshell 374. 
2) Duron Genesis Latex Eggshell. 
3) S-W ProMar 200 Zero-VOC Latex Eggshell. 
4) PPG Pure Performance Latex Eggshell. 
5) California Paint Envirotech Zero VOC Eggshell 631. 

or 
d. And Two Coats, Semi-Gloss Finish: At toilet rooms, other wet areas, and 

elsewhere as indicated. 
1) Moore Eco Spec WB Interior Latex Semi-Gloss 376. 
2) Duron Genesis Latex Semi-Gloss. 
3) S-W ProMar 200 Zero-VOC Latex Semi-Gloss. 
4) PPG Pure Performance Latex Semi-Gloss. 
5) California Paint Envirotech Zero VOC Semi-Gloss 663. 

2. Interior Architectural Woodwork, Finish Carpentry, and Wood Doors (softwoods, paint 
grade hardwoods, MDF, MDO, and hardwood veneers), Latex Paint Finish: 
a. One Coat, Primer: 

1) Moore Eco Spec WB Interior Latex Primer 372. 
2) Duron Genesis Latex Primer. 
3) S-W ProMar 200 Zero-VOC Latex Primer. 
4) PPG Pure Performance Latex Primer. 
5) California Paint Envirotech Zero VOC Primer 646. 

b. And Two Coats, Semi-Gloss: 
1) Moore Eco Spec WB Interior Latex Semi-Gloss 376. 
2) Duron Genesis Latex Semi-Gloss. 
3) S-W ProMar 200 Zero VOC Latex Semi-Gloss. 
4) PPG Pure Performance Latex Semi-Gloss. 
5) California Paint Envirotech Zero VOC Semi Gloss 663. 

3. Interior Concrete Masonry Units in Dry Areas, Latex Paint Finish: 
a. One Coat: 

1) PPG Speedhide Int/Ext Latex Block Filler 6-15 or 6-16. 
2) S-W Loxon Block Surfacer. 
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3) California Paint Pro Block Filler 515-00. 
b. And Two Coats: 

1) PPG Pure Performance Latex Semi-Gloss. 
2) S-W ProMar 200 Zero-VOC Latex Semi-Gloss. 
3) California Paint Envirotech Zero VOC Semi-Gloss 663. 

4. Interior Concrete Masonry Units, Epoxy/Urethane Coating: 
a. Surface Preparation: Cured, clean and dry, free of surface contaminants. 
b. One Coat: 

1) Tnemec 130 Envirofil at 100 sqft/gal. 
2) PPG PMC Nu-Klad 965 at 100 sqft/gal. 
3) Dupont 25P at 100 sq/ft/gal. 
4) International Acrylic Cementitious Block Filler at 80 sqft/gal. 

c. And One Coat: 
1) Tnemec 280 Tneme-Glaze at 6.0 8.0 mils DFT. 
2) PPG PMC Amercoat 351 6.0 to 8.0 mils DFT. 
3) Dupont 100% Solids Epoxy at 7.0 to 9.0 mils DFT. 
4) International Interseal 670 HS at 8.0 to 10.0 mils DFT. 

d. And One Coat: 
1) Tnemec 1080 or 1081 EnduraShield at 3.0 to 4.0 mils DFT. 
2) PPG PMC AmerShield VOC at 3.0 to 4.0 mils DFT. 
3) Dupont Imron WB Urethane at 3.0 to 4.0 mils DFT. 
4) International Water Borne Urethane at 3.0 to 4.0 mils DFT. 

5. Interior Metals including Steel Doors and Frames (Not specified to receive other coating 
systems/not shop finished), Epoxy Painted Finish: 
a. One Coat: Approved primer, in shop under other Sections (where specified). If not 

shop primed, provide primer recommended by finish coating manufacturer. 
b. And One Coat: 

1) Tnemec 1029 Enduratone at 2.0 mils DFT. 
2) PPG PMC Amerlock 400 at 2.0 to 4.0 mils DFT. 
3) Dupont 25P at 3.0 to 4.0 mils DFT. 
4) International Interseal 670 HS at 3.0 mils DFT. 

c. And One Coat: 
1) Tnemec 1029 Enduratone at 2.0 to 3.0 mils DFT. 
2) PPG PMC Amerlock 400 at 2.0 to 4.0 mils DFT. 
3) Dupont High Solids Acrylic Coating 3.0 mils DFT. 
4) International Intercryl 530 at 3.0 to 4.0 mils DFT. 

6. Interior Exposed Steel, Joists, Ductwork, Conduit and Similar Items (where indicated), 
Dry-Fall or Dry-Fog Painted System: 
a. One Coat: 

1) Tnemec 115 WB Unibond at 2.5 to 3.0 mils DFT. 
2) PPG PMC Amercoat 220 Acrylic at 3.0 mils DFT. 
3) International Intercryl 530 at 2.5 to 3.0 mils DFT. 
4) RD Coatings Muracryl at 2.0 to 3.0 mils DFT. 

7. Concrete Floor, Clear Exposed Sealer: 
a. One Coat: 

1) Curecrete Chemical; Ashford Formula. 
2) Chem Probe; CT Denisifyer. 
3) WR Meadows; Liqui-Hard. 
4) L&M; Sealhard. 

8. Mechanical and Electrical Work: Paint all exposed items throughout the project except 
factory finished items with factory-applied baked enamel finishes which occur in 
mechanical rooms or areas, and excepting chrome or nickel plating, stainless steel, and 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Painting and Coating 

H&A JN 2430.03   Section 09 9000-12   

aluminum other than mill finished. Paint all exposed ductwork and inner portion of all 
ductwork. Same as specified for other interior metals, hereinabove. 

END OF SECTION 
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SECTION 10 1400 

SIGNAGE 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General REQUIREMENTS which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Code-required interior/exterior panel signage, including but not limited to, accessibility 
signage, toilet room signage, mechanical and electrical room signage, time delay door 
hardware signage, and parking signage. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: Not Applicable.  

1.3 SUBMITTALS 

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

B. Shop Drawings: Include plans, elevations, and large-scale sections of typical members and 
other components. Show mounting methods, grounds, mounting heights, layout, spacing, 
reinforcement, accessories, and installation details. 

1. Provide message list for each sign, including large-scale details of wording, lettering, 
artwork, and braille layout. 

C. Samples for Verification: For each type of sign, include the following Samples to verify color 
selected: 

1. Panel Signs: Full-size Samples of each type of sign required. 

2. Approved samples will not be returned for installation into Project. 

D. Maintenance Data: For signage cleaning and maintenance requirements to include in 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain each sign type through one source from a single manufacturer. 

B. Regulatory Requirements: Comply with the Massachusetts Architectural Access Board, 
Americans with Disabilities Act (ADA) and with code provisions as adopted by authorities having 
jurisdiction. 
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1.5 PROJECT CONDITIONS 

A. Field Measurements: Where sizes of signs are determined by dimensions of surfaces on which 
they are installed, verify dimensions by field measurement before fabrication and indicate 
measurements on Shop Drawings. 

1.6 COORDINATION 

A. For signs supported by or anchored to permanent construction, advise installers of anchorage 
devices about specific requirements for placement of anchorage devices and similar items to be 
used for attaching signs. 

PART 2 - PRODUCTS 

2.1 PANEL SIGNS 

A. General: Provide panel signs that comply with requirements indicated for materials, 
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction. 

1. Produce smooth panel sign surfaces constructed to remain flat under installed conditions 
within tolerance of plus or minus 1/16 inch measured diagonally. 

B. Tactile and Braille Copy: Manufacturer's standard process for producing copy complying with 
ADA Accessibility Guidelines and ICC/ANSI A117.1. Text shall be accompanied by Grade 2 
braille. Produce precisely formed characters with square cut edges free from burrs and cut 
marks. 

1. Panel Material: Opaque acrylic sheet. 

2. Raised-Copy Thickness: Not less than 1/32 inch 

C. Symbols of Accessibility: Provide 6-inch- high symbol fabricated from opaque nonreflective vinyl 
film, 0.0035-inch nominal thickness, with pressure-sensitive adhesive backing suitable for both 
exterior and interior applications. 

2.2 ACCESSORIES 

A. Mounting Methods: Use double-sided vinyl tape fabricated from materials that are not corrosive 
to sign material and mounting surface. 

B. Anchors and Inserts: Provide nonferrous-metal or hot-dip galvanized anchors and inserts for 
exterior installations and elsewhere as required for corrosion resistance. Use toothed steel or 
lead expansion-bolt devices for drilled-in-place anchors. Furnish inserts, as required, to be set 
into concrete or masonry work. 

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 work. 

B. Verify that items provided under other sections of Work are sized and located to accommodate 
signs. 

C. Examine supporting members to ensure that surfaces are at elevations indicated or required to 
comply with authorities having jurisdiction and are free from dirt and other deleterious matter. 

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

A. General: Locate signs and accessories where indicated, using mounting methods of types 
described and in compliance with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free from distortion 
and other defects in appearance. 

2. Interior Wall Signs: Install signs on walls adjacent to latch side of door where applicable. 
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls. Locate to allow approach within 3 inches of sign without encountering protruding 
objects or standing within swing of door. 

B. Wall-Mounted Panel Signs: Attach panel signs to wall surfaces using methods indicated below: 

1. Vinyl-Tape Mounting: Use double-sided foam tape to mount signs to smooth, nonporous 
surfaces. Do not use this method for vinyl-covered or rough surfaces. 

3.3 CLEANING AND PROTECTION 

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

END OF SECTION 
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SECTION 10 2600 

WALL AND DOOR PROTECTION  

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Corner guards. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Not Applicable. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 08 7100 – Door Hardware for metal armor, kick, mop, and push plates. 

1.3 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

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

C. Samples for Verification: Full size unit or each type, 12 inches long for linear units, 12 by 12 
inches for sheet units, in color and finish selected. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: Provide impact-resistant, plastic wall protection units with 
surface-burning characteristics as determined by testing identical products per ASTM E 84, 
NFPA 255, or UL 723 by UL or another qualified testing agency. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store impact-resistant wall protection units in original undamaged packages and containers 
inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and 
humidity. 

1. Maintain room temperature within storage area at not less than 70 degrees F during the 
period plastic materials are stored. 

2. Keep plastic sheet material out of direct sunlight. 

3. Store plastic wall protection components for a minimum of 72 hours, or until plastic 
material attains a minimum room temperature of 70 degrees F. 
a. Store corner-guard covers in a vertical position. 
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b. Store covers in a horizontal position. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install impact-resistant wall protection units until 
building is enclosed and weatherproof, wet work is complete and dry, and HVAC system is 
operating and maintaining temperature at 70 degrees F for not less than 72 hours before 
beginning installation and for the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Construction Specialties, Inc. 

2. IPC Door and Wall Protection Systems; Division of InPro Corporation. 

3. Korogard Wall Protection Systems; Division of RJF International. 

4. Tepromark International, Inc. 

5. Or equal. 

2.2 CORNER GUARDS 

A. Surface-Mounted, Metal Corner Guards: Fabricated from one-piece, formed metal with formed 
edges; with 90- or 135-degree turn to match wall condition. 

1. Material: Stainless steel, Type 304, minimum 0.0625 inch thickness, with directional 
satin, No. 4 finish. 

2. Wing Size: Nominal 2-1/2 by 2-1/2 inches. 

3. Corner Radius: 1/8 inch. 

4. Mounting: Oval head, countersunk screws through factory-drilled mounting holes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Examine walls to which impact-resistant wall protection will be attached for blocking, grounds, 
and other solid backing that have been installed in the locations required for secure attachment 
of support fasteners. 

1. For impact-resistant wall protection units attached with adhesive or foam tape, verify 
compatibility with and suitability of substrates, including compatibility with existing finishes 
or primers. 

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

A. Complete finishing operations, including painting, before installing impact-resistant wall 
protection system components. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

3.3 INSTALLATION 

A. General: Install impact-resistant wall protection units level, plumb, and true to line without 
distortions. Do not use materials with chips, cracks, voids, stains, or other defects that might be 
visible in the finished Work. 

1. Provide moldings, corners, end caps, splices, mounting hardware, anchors, and other 
accessories required for a complete installation. 

3.4 CLEANING 

A. Immediately after completion of installation, clean using a standard, ammonia-based, household 
cleaning agent. 

END OF SECTION 
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SECTION 10 2813 

TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 
Section, including but not limited to the following: 

1. Toilet accessories as scheduled on the Drawings. Coordinate with User Agency for 
accessories provided by User Agency. 

B. Alternates: Please refer to Section 01 2300 Alternates. 

C. Items To Be Installed Only: Furnished by Owner. 

1. Toilet Tissue Dispenser. 

2. Liquid Soap Dispenser. 

3. Paper Towel Dispenser. 

4. Waste Receptacle. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections: 

1. Section 06 1000 – Rough Carpentry for blocking. 

1.3 SUBMITTALS 

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

1. Construction details and dimensions. 

2. Anchoring and mounting requirements, including requirements for cutouts in other work 
and substrate preparation. 

3. Material and finish descriptions. 

4. Features that will be included for Project. 

5. Manufacturer's warranty. 

B. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 

1. Identify locations using room designations indicated on Drawings. 

2. Identify products using designations indicated on Drawings. 



Accessibility Renovations Construction Documents 

City of Worcester July 01, 2026 
Burncoat High School 

Habeeb & Associates Architects Toilet Accessories 

H&A JN 2430.03   Section 10 2813-2

  

C. Maintenance Data: For toilet accessories to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: For products listed together in the same articles in Part 2, provide products 
of same manufacturer unless otherwise approved by Designer. 

1.5 COORDINATION 

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

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. A & J Washroom Accessories, Inc. 

2. American Specialties, Inc. 

3. Bobrick Washroom Equipment, Inc. 

4. Bradley Corporation. 

5. Or equal. 

2.2 MATERIALS 

A. Stainless Steel: ASTM A 666, Type 304, 0.0312-inch minimum nominal thickness, unless 
otherwise indicated. 

B. Galvanized Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication. 

C. Fasteners: Screws, bolts, and other devices of same material as accessory unit and tamper-
and-theft resistant where exposed, and of galvanized steel where concealed. 

2.3 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and 
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with 
corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 
Provide minimum of six keys to the Owner’s representative. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested according to 
method in ASTM F 446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written recommendations. 

END OF SECTION 
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SECTION 14 4200 

WHEELCHAIR LIFTS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 
– General Requirements which are hereby made a part of this Section of the Specifications. 

1.2 DESCRIPTION OF WORK 

A. Work Included: Provide labor, materials and equipment necessary to complete the work of this 

Section, including but not limited to the following. 

1.  Firestopping for the work of this section, including cutting penetrations and firestopping; 

complying with requirements specified in section 07 8413 – Penetration Firestopping 

B. Alternates: Not Applicable. 

C. Items To Be Installed Only: Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Vertically-operating wheelchair lifts. 

D. Items To Be Furnished Only: Not Applicable. 

E. Related Work: The following items are not included in this Section and will be performed under 
the designated Sections 

1. Section 09 9000 – Painting and Coating for field painting of lift equipment. 

2. Section 26 0001 – Electrical Work for electrical service to lifts, including fused disconnect 
switches. 

F. Product Data: Include rated capacities, dimensions, performances, operations, safety features, 
controls, and finishes for each type of lift. 

G. Shop Drawings: Include plans, elevations, sections, details, and attachments to other Work. 
Indicate loading on structure and required clearances for each type of lift. 

H. Certificates and Permits: Provide inspection and acceptance certificates and operating permits, 
for normal, unrestricted use of lifts as required by authorities having jurisdiction, 

I. Maintenance Data: Not Applicable. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications: Lift manufacturer or a qualified installer approved by the lift manufacturer 
with a record of successful in-service performance who has completed lift installations similar in 
material, design, and size to that indicated for this Project. 

B. Regulatory Requirements: Comply with the requirements of the Massachusetts Elevator Code, 
MA 524 CMR, Section 35.00, Massachusetts Architectural Access Board (MA 521 CMR). 
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1.4 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of lifts that fail in 
materials or workmanship within two years from the date of Certificate of Agency Use and 
Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from 
the completion date of an individual portion of the project, are not acceptable.  

PART 2 - PRODUCTS 

2.1 VERTICAL WHEELCHAIR LIFTS 

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

1. Garaventa Lift: GVL-SW-168 

2.2 SHAFTWAY VERTICAL WHEELCHAIR LIFT 

A. Capacity: 750 lbs (340 kg) rated capacity. 

B. Mast Height: GVL-SW-168; 160 inches maximum lifting height. 

C. Nominal Clear Platform Dimensions: Custom 42 x 60 

D. Platform Configuration: Same side entry. 

E. Landing Openings: 

1. Lower landing: Door 

2. Upper landing: Door 

F. Door Construction 

1. Fire Rated Doors: 1-1/2 hour B label rating.  Pre-hung, constructed of 16 gauge (1.5 mm) 
steel, with a vision panel, delayed action door closer, pull handle and integrated interlock.  
Doors mount flush to the inside wall of the shaftway. 

2. Door Width 
a. Lower Landing: 35 5/8” 
b. Upper Landing: 35 5/8” 

G. Power Door Operators: Automatically opens the door/gate when platform arrives at a landing. Will 
also open at landing by pressing call button. 

1. ADA compliant and obstruction sensitive 

2. Low voltage, 24 VDC with all wiring concealed 

3. Provide power operators at the following locations 
a. Lower landing 
b. Upper landing 

H. Lift components 

1. Machine Tower: Extruded aluminum 

2. Base frame: Structural steel tubing 
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3. Platform side wall panels: 16 gauge (1.5 mm) galvanized steel sheet.  Aluminum 
extrusion tube frame. 

I. Base Mounting and Access to Lift at Lower Landing: 

1. Recess mounted:  Base of lift shall be mounted on the recessed floor surface of the lower 
landing. 

J. Drive Mast Side Wall Panels: Provide 16 gauge (1.5 mm) galvanized panels and mounting 
hardware to cover the void between both sides of the mast and the side of the shaftway.  Panels 
to cover the front and top of the void area to the height of the top surface of the drive mast. 

K. Hydraulic Drive: 

1. Drive Type:  2:1 Chain-Hydraulic 

2. Emergency Operation:  Manual handwheel device to raise or lower platform. 

3. Battery Powered Emergency Lowering:  Battery powered platform lowering device that 
automatically activates in the event of power failure.  Allows passenger to drive platform 
downward to lower landing.  Does not operate lift in up direction. 

4. Safety Devices:  
a. Integral safety nut assembly with safety switch. 
b. Shoring device. 

5. Travel Speed:  17 fpm (3.0 m/minute). 

6. Motor:  2.0 hp (560 W). 

7. Power Supply: 
a. 120 VAC single phase; 60 Hz on a dedicated 20-amp circuit. 
b. 208/240 VAC, single phase; 50 Hz on a dedicated 16-amp circuit. 

L. Platform Controls: 24 VDC control circuit with following features.  

1. Provide control systems complying with ASME A17.1 2013 with Massachusetts 
amendments. Provide an electrical interlocking mechanism to allow shut-off of the lift when 
the facility is not in use.  

2. Direction Control:  Continuous pressure rocker switch. 

3. Direction Control:  Illuminated tactile and continuous pressure buttons with dual platform 
courtesy lights and safety light. 

4. Illuminated and audible emergency stop switch shuts off power to lift and activates audio 
alarm equipped with battery backup. 

5. Emergency Telephone: Platform shall be equipped with ADA compliant autodialer 
telephone with a stainless-steel faceplate. Telephone shall operate in the event of power 
failure.  A telephone line shall be supplied to the lift site as specified under Division 16. 

6. Arrival Gong and Digital Floor Display. 

M. Call Station Controls: 24 VDC control circuit with the following features. 
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1. Provide control systems complying with ASME A17.1 2013 with Massachusetts 
amendments. Provide an electrical interlocking mechanism to allow shut-off of the lift when 
the facility is not in use.  

2. Direction Control:  Continuous pressure switches. 

3. Direction Control:  Illuminated and tactile continuous pressure buttons with illuminated “in-
use” indicator. 

4. Safety indicator lamp. 

5. Keyed operation. 

6. Call Station Mounting: 
a. Lower: 

1) Wall mounted surface. 
b. Upper: 

1) Wall mounted surface. 

N. Safety Devices and Features 

1. Grounded electrical system with upper, lower, and final limit switches. 

2. At all landings a solenoid activated interlock shall electrically monitor that the door is in the 
closed position and the lock is engaged before lift can move from landing. 

3. Pit stop switch mounted on mast wall. 

4. Electrical disconnect shall shut off power to the lift. 

O. Finishes 

1. Extruded aluminum electrostatically applied baked powder finish semi matte Silver Moon. 

2. Ferrous Components:  Electrostatically applied baked powder finish, semi matte. 
a. Color:  Silver Moon. 

3. Lift Finish:  Baked powder coat finish as selected by the Architect from manufacturer’s 
optional RAL color chart. 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine installation areas, with installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance. 
1. For the record, prepare written report, endorsed by installer, listing conditions detrimental 

to performance 
2. Proceed with installation only after unsatisfactory conditions have been corrected  
3. Do not begin installation until substrates have been properly prepared.  
4. Verify shaft and machine space are of correct size and within tolerances. 
5. Verify required landings and openings are of correct size and within tolerances. 
6. Verify electrical rough-in is at correct location. 
7. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 
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3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions applicable to products and 
applications indicated, except where more stringent requirements apply. 

1. Enclose wiring within housings of units or building construction. Do not use conduit 
exposed to view in finished spaces. 

B. Alignment: Coordinate runway gates with platform travel and positioning, for accurate alignment 
and minimum clearance between platforms, runway gates, sills, and gate frames. 

C. Position sills accurately, raised slightly above adjoining floor surfaces to minimize intrusion of 
dirt and spillage into runway. Fill space under sills solidly with non-shrink, nonmetallic grout. 

D. Adjust stops within specified tolerances for accurate leveling at each landing. 

1. Leveling Tolerance: 1/4 inch up or down, regardless of load and direction of travel. 

E. Lubricate operating parts of lift, including drive mechanism, guide rails, gates, safety devices, 
and hardware. 

3.3 FIELD QUALITY CONTROL 

A. Acceptance Testing: On completion of lift installation and before permitting use of lifts, perform 
acceptance tests as required and recommended by ASME A18.1 and governing regulations and 
agencies. 

B. Operating Test: In addition to above testing, load lifts to rated capacity and operate continuously 
for 30 minutes between lowest and highest landings served. Readjust stops and other devices 
and signal equipment for accurate landings and system operation. 

C. C. Provide advance notice to the Owner, Designer, and authorities having jurisdiction of dates 
and times that lift tests are to be performed. 

D. Perform tests in compliance with ASME A17.1 or A18.1 and as required by authorities having 
jurisdiction. 

E. Perform tests in compliance with CSA B355 and required by authorities having jurisdiction. 

F. Schedule tests with agencies and Architect, Owner, and Contractor present. 

3.4 DEMONSTRATION 

A. Instruct the User Agency's personnel in proper use, operation, and daily maintenance of lifts. 
Review emergency provisions, including emergency access and procedures to be followed at 
time of operational failure and other building emergencies. Train the User Agency's personnel in 
procedures to follow in identifying sources of operational failures or malfunctions. Provide a 
written list of actions to the User Agency in the form of a comprehensive lift maintenance 
program that will be required to properly maintain the equipment over the course of its expected 
useful life. 

B. Make a final check of the operation of each lift with the User Agency personnel present before 
the date of Substantial Completion to determine that all related systems and devices are 
functioning properly. 

END OF SECTION 
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SECTION 22 0500  
BASIC PLUMBING REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Requirements applicable to all Division 22 Sections. Also refer to Division 1 - General 
Requirements. 

B. All materials and installation methods shall conform to the applicable standards, guidelines and 
codes referenced herein and within each specification section. 

1.2 SCOPE OF WORK 

A. This Specification and the associated drawings govern the furnishing, installing, testing and 
placing into satisfactory operation the Mechanical Systems. 

B. Each Contractor shall provide all new materials indicated on the drawings and/or in these 
specifications, and all items required to make the portion of the Mechanical Work a finished and 
working system. 

C. Separate contracts will be awarded for the following work: 

D. All work will be awarded under a single General Contract. The division of work listed below is 
for the Contractor's convenience and lists normal breakdown of the work. 

E. Separate contracts will be awarded for the following work. The division of work listed below is 
for the contractors' convenience and lists a normal breakdown of the work. Please refer to the 
Construction Manager's scope statements for complete scope of work description. 

F. Alternates: Provide labor, materials and equipment necessary to perform work during off hours 
to meet accelerated September 25 substantial completion deadline.  

G. Scope of Work: 

1. Plumbing Work shall include, but is not necessarily limited to: 

a. Furnish and install all items listed in the Plumbing Material List. 
b. Extend existing domestic water piping system including cold, hot, and hot water 

circulating piping within the building. Insulate all piping as specified. 
c. Extend existing sanitary sewer and vent system.  
d. Furnish and install seismic restraint and equipment designed for use in seismic 

conditions described in Section 22 0550. 
e. Furnish and install firestopping systems for penetrations of fire-rated construction 

associated with this Contractor's work. 
f. Complete all applicable tests, certifications, forms, and matrices. 

2. Heating Work: Refer to Section 23 0500 "Basic HVAC Requirements". 
3. Air Conditioning and Ventilating Work: Refer to Section 23 0500 "Basic HVAC 

Requirements". 
4. Temperature Control Work: Refer to Section 23 0500 "Basic HVAC Requirements". 
5. Fire Protection Work: Refer to Section 21 0500 "Basic Fire Suppression Requirements". 
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6. Testing, Adjusting, and Balancing Work: Refer to Section 23 0500 "Basic HVAC 
Requirements". 

1.3 WORK SEQUENCE 

A. All work that will produce excessive noise or interference with normal building operations, as 
determined by the Owner, shall be scheduled with the Owner. It may be necessary to schedule 
such work during unoccupied hours. The Owner reserves the right to determine when restricted 
construction hours will be required. 

B. Itemize all work and list associated hours and pay scale for each item. 

1.4 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL 
CONTRACTORS 

A. Definitions: 

1. "Mechanical Contractors" refers to the following: 

a. Plumbing Contractor. 
b. Heating Contractor. 
c. Air Conditioning and Ventilating Contractor. 
d. Temperature Control Contractor. 
e. Fire Protection Contractor. 
f. Testing, Adjusting, and Balancing Contractor. 

2. Motor Control Wiring: The wiring associated with the remote operation of the magnetic 
coils of magnetic motor starters or relays, or the wiring that permits direct cycling of 
motors by means of devices in series with the motor power wiring. In the latter case the 
devices are usually single phase and are usually connected to the motor power wiring 
through a manual motor starter having "Manual-Off-Auto" provisions. 

3. Control devices such as start-stop push buttons, thermostats, pressure switches, flow 
switches, relays, etc., generally represent the types of equipment associated with motor 
control wiring. 

4. Motor control wiring is single phase and usually 120 volts. In some instances, the voltage 
will be the same as the motor power wiring. Generally, where the motor power wiring 
exceeds 120 volts, a control transformer is used to give a control voltage of 120 volts. 

5. Temperature Control Wiring: The wiring associated with the operation of a motorized 
damper, solenoid valve or motorized valve, etc., either modulating or two-position, as 
opposed to wiring which directly powers or controls a motor used to drive equipment such 
as fans, pumps, etc. 

a. This wiring will be from a 120 volt source and may continue as 120 volt, or be 
reduced in voltage (24 volt) in which case a control transformer shall be furnished 
as part of the temperature control wiring. 

6. Control Motor: An electric device used to operate dampers, valves, etc. It may be two-
position or modulating. Conventional characteristics of such a motor are 24 volts, 60 
cycles, 1 phase, although other voltages may be encountered. 

7. Voltage is generally specified and scheduled as distribution voltage. Motor submittals 
may be based on utilization voltage if it corresponds to the correct distribution voltage. 

 

Distribution/Nominal Voltage Utilization Voltage 

120 115 

208 200 
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240 230 

277 265 

480 460 

 

B. General: 

1. The purpose of these Specifications is to outline the Electrical and Mechanical 
Contractor's responsibilities related to electrical work required for items such as 
temperature controls, mechanical equipment, fans, chillers, compressors and the like. 
The exact wiring requirements for much of the equipment cannot be determined until the 
systems have been selected and submittals reviewed. Therefore, the electrical drawings 
show only known wiring related to such items. All wiring not shown on the electrical 
drawings, but required for mechanical systems, is the responsibility of the Mechanical 
Contractor. 

2. Where the drawings require the Electrical Contractor to wire between equipment 
furnished by the Mechanical Contractor, such wiring shall terminate at terminals provided 
in the equipment. The Mechanical Contractor shall provide complete electrical 
power/controls wiring diagrams and supervision to the Electrical Contractor and 
designate the terminal numbers for correct wiring. 

3. All electrical work shall conform to the National Electrical Code. All provisions of the 
Electrical Specifications concerning wiring, protection, etc., apply to wiring provided by 
the Mechanical Contractor unless noted otherwise. 

4. Control low (24V) and control line (120V) voltage wiring, conduit, and related switches 
and relays required for the automatic control and/or interlock of motors and equipment, 
including final connection, are to be furnished and installed under Divisions 21, 22 and 
23. Materials and installation to conform to Class 1 or 2 requirements. 

5. All Contractors shall establish utility elevations prior to fabrication and shall coordinate 
their material and equipment with other trades. When a conflict arises, priority is as 
follows: 

a. Light fixtures. 
b. Gravity flow piping, including steam and condensate. 
c. Electrical busduct. 
d. Sheet metal. 
e. Electrical cable trays, including access space. 
f. Sprinkler piping and other piping. 
g. Electrical conduits and wireway. 

C. Mechanical Contractor's Responsibility: 

1. Assumes responsibility for internal wiring of all equipment provided by the Mechanical 
Contractor, for example: 

a. Boiler Feed Pumps. 
b. Burners. 
c. Chillers. 
d. Computer Room Air Conditioning Units. 
e. Condensate Return Stations. 
f. Condensing Units. 
g. Makeup Air Units. 
h. Electric Humidifiers. 
i. Gas Trains. 
j. Package Air Handling Units. 
k. Packaged Rooftop Units. 
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2. Assumes all responsibility for the Temperature Control wiring, when the Temperature 
Control Contractor is a Subcontractor to the Mechanical Contractor. 

3. Shall verify all existing equipment sizes and capacities where units are to be modified, 
moved or replaced. Contractor shall notify Architect/Engineer of any discrepancies prior 
to ordering new units or replacement parts, including replacements of equipment motors. 

4. Temperature Control Contractor's Responsibility: 

a. Wiring of all devices needed to make the Temperature Control System functional. 
b. Verifying any control wiring on the electrical drawings as being by the Electrical 

Contractor. All wiring required for the Control System, but not shown on the 
electrical drawings, is the responsibility of the Temperature Control Contractor. 

c. Coordinating equipment locations (such as relays, transformers, etc.) with the 
Electrical Contractor, where wiring of the equipment is by the Electrical Contractor. 

5. This Contractor is responsible for coordination of utilities with all other Contractors. If any 
field coordination conflicts are found, the Contractor shall coordinate with other 
Contractors to determine a viable layout. 

D. Electrical Contractor's Responsibility: 

1. Provides all combination starters, manual starters and disconnect devices shown on the 
Electrical Drawings or indicated to be by the Electrical Contractor on the Mechanical 
Drawings or Specifications. 

2. Installs and wires all remote control devices furnished by the Mechanical Contractor or 
Temperature Control Contractor when so noted on the Electrical Drawings. 

3. Provides motor control and temperature control wiring, where so noted on the drawings. 
4. Coordinate with the Mechanical Contractor for size of motors and/or other electrical 

devices involved with repair or replacement of existing equipment. 
5. Furnishes, installs and connects all relays, etc., for automatic shutdown of certain fans 

upon actuation of the Fire Alarm System as indicated and specified in Division 28. 
6. This Contractor is responsible for coordination of utilities with all other Contractors. If any 

field coordination conflicts are found, the Contractor shall coordinate with other 
Contractors to determine a viable layout. 

1.5 COORDINATION DRAWINGS 

A. Provide coordination drawings showing the complete, coordinated installation on mechanical, 
electrical, plumbing, fire protection, and other systems within available building spaces. 

B. Definitions: 

1. Coordination Drawings: Coordination drawings are defined as composite drawings or 
models that incorporate work of multiple trades and demonstrate coordinated routing, 
elevations, and clearances. 

a. Mechanical trades shall include, but are not limited to, mechanical equipment, 
ductwork, fire protection systems, plumbing piping, medical gas systems, hydronic 
piping, steam and steam condensate piping, and any item that may impact 
coordination with other disciplines. 

b. Electrical trades shall include, but are not limited to, electrical equipment, conduit 
1.5" and larger, conduit racks, cable trays, pull boxes, transformers, raceway, 
busway, lighting, ceiling-mounted devices, and any item that may impact 
coordination with other disciplines. 



Accessibility Renovations Construction Documents 
City of Worcester  
Burncoat High School 

July 01, 2026 

Habeeb & Associates Architects  BASIC PLUMBING REQUIREMENTS 
H&A JN 2430.03  Section 22 0500-5 

c. Technology trades shall include, but are not limited to, technology equipment, 
racks, conduit 1.5" and larger, conduit racks, cable trays, ladder rack, pull boxes, 
raceway, ceiling-mounted devices, and any item that may impact coordination with 
other disciplines. 

d. Maintenance clearances and code-required dedicated space shall be included. 
e. The coordination drawings shall include all underground, underfloor, in-floor, in 

chase, and vertical trade items. 
2. Provide one complete, composite coordination drawing package for each building area, 

system, or phase demonstrating fully coordinated conditions.  
3. The composite coordination drawing package may be created from multiple trade-specific 

electronic files; however, the final deliverable shall clearly represent a single coordinated 
installation.  

4. Spaces with open/cloud ceiling architecture shall indicate the overhead utilities and locate 
equipment as required to maintain clearance above lights. The intent for the installation is 
to maintain a maximum allowable vertical clearance and an organized/clean manner in 
the horizontal. Notify Architect/Engineer of the maximum clearance which can be 
maintained. Failure to comply will result in modifications with no cost to Owner. 

a. In cloud ceiling architecture, when open cabling/wire and/or cable tray crosses 
gaps between ceiling clouds and/or walls, cabling is to transition to conduits to 
span the gaps in order to conceal cabling from below. 

5. The contractors shall use the coordination process to identify the proper sequence of 
installation of all utilities above ceilings and in other congested areas, to ensure an 
orderly and coordinated end result, and to provide adequate access for service and 
maintenance. 

C. Participation: 

1. The Contractor shall be responsible for coordinating all trades and preparing coordination 
drawings.  

2. One contractor shall be designated as the Coordinating Contractor for purposes of 
preparing a complete set of composite electronic CAD coordination drawings that include 
all applicable trades, and for coordinating the activities related to this process. The 
Coordinating Contractor for this project shall be the Mechanical Contractor. 

a. The Coordinating Contractor shall utilize personnel familiar with requirements of 
this project and skilled as draftspersons/CAD operators, competent to prepare the 
required coordination drawings. 

3. Electronic CAD drawings shall be submitted to the Coordinating Contractor for addition of 
work by other trades. IMEG will provide electronic file copies of applicable drawings for 
contractor's use if the contractor signs and returns an "Electronic File Transfer" waiver 
provided by IMEG. IMEG will not consider blatant reproductions of original file copies an 
acceptable alternative for coordination drawings. 

D. Drawing Requirements: 

1. The file format and file naming convention shall be coordinated with and agreed to by all 
contractors participating in the coordination process and the Owner. 

a. Scale of drawings: 

1) General plans: 1/4 Inch = 1 '-0" (minimum). 
2) Mechanical, electrical, communication rooms, and including the surrounding 

areas within 10 feet: 1/2 Inch = 1'-0" (minimum). 
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3) Shafts and risers: 1/2 Inch = 1'-0" (minimum). 
4) Sections of shafts and mechanical and electrical equipment rooms: 1/4 Inch 

= 1 '-0" (minimum). 
5) Sections of congested areas: 1/2 Inch = 1'-0" (minimum). 

2. Ductwork layout drawings shall be the baseline system for other components. Ductwork 
layout drawings shall be modified to accommodate other components as the coordination 
process progresses. 

3. There may be more drawings required for risers, top and bottom levels of mechanical 
rooms, and shafts. 

4. The minimum quantity of drawings will be established at the first coordination meeting 
and sent to the Architect/Engineer for review. Additional drawings may be required if 
other areas of congestion are discovered during the coordination process. 

E. General: 

1. Provide coordination drawing files to the Architect/Engineer for review for identified 
conflicts. The Architect/Engineer will not act as the project coordinator and is not 
responsible for coordination of the work. The Architect/Engineer will review only clearly 
identified conflicts submitted by the Contractor and will not perform clash detection or 
coordination. The Architect/Engineer will not compile or reconcile multiple trade files and 
will rely on the Contractor's  composite coordination drawing package.  

2. The Contractor  remains solely responsible for coordination regardless of any review or 
comment provided by the Architect/Engineer. 

3. A plotted set of coordination drawings shall be available at the project site. 
4. Coordination drawings are not shop drawings and are not subject to approval. Receipt or 

review of coordination drawings does not constitute approval of routing, layout, means, 
methods, sequencing, or constructability. 

5. The contract drawings are schematic in nature and do not show every fitting and 
appurtenance for each utility. Each contractor is expected to have included in the bid 
sufficient fittings, material, and labor to allow for adjustments in routing of utilities made 
necessary by the coordination process and to provide a complete and functional system. 

6. The contractors will not be allowed additional costs or time extensions due to 
participation in the coordination process. 

7. The contractors will not be allowed additional costs or time extensions for additional 
fittings, reroutings or changes of duct size, that are essentially equivalent sizes to those 
shown on the drawings and determined necessary through the coordination process. 

8. The Architect/Engineer reserves the right to determine space priority of equipment in the 
event of spatial conflicts or interference between equipment, piping, conduit, ducts, and 
equipment provided by the trades. 

9. Changes to the contract documents that are necessary for systems installation and 
coordination shall be brought to the attention of the Architect/Engineer. 

10. Access panels shall preferably occur only in gypsum board walls or plaster ceilings where 
indicated on the drawings. 

a. Access to mechanical, electrical, technology, and other items located above the 
ceiling shall be through accessible lay-in ceiling tile areas. 

b. Potential layout changes shall be made to avoid additional access panels. 
c. Additional access panels shall not be allowed without written approval from the 

Architect/Engineer at the coordination drawing stage. 
d. Providing additional access panels shall be considered after other alternatives are 

reviewed and discarded by the Architect/Engineer and the Owner's Representative. 
e. When additional access panels are required, they shall be provided without 

additional cost to the Owner. 
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11. Complete the coordination drawing process and obtain documented sign-off from all 
participating trades confirming that coordination drawings have been reviewed and 
coordinated prior to installation. Sign-off shall consist of signatures on the composite 
coordination log identifying participating trades and acceptance of the coordinated layout. 

12. Do not begin installation of work in an area until coordination drawings for that direction 
prior to installation. Conflicts that result after the coordination drawings are signed off 
shall be the responsibility of the contractor or subcontractor who did not properly identify 
their work requirements, or installed their work without proper coordination. Conflicts 
identified after installation due to incomplete coordination shall be corrected at no 
additional cost to the Owner. 

13. Updated coordination drawings that reflect as-built conditions may be used as record 
documents. 

1.6 QUALITY ASSURANCE 

A. Contractor's Responsibility Prior to Submitting Pricing Data: 

1. The Contractor is responsible for constructing complete and operating systems. The 
Contractor acknowledges and understands that the Contract Documents are a two-
dimensional representation of a three-dimensional object, subject to human 
interpretation. This representation may include imperfect data, interpreted codes, utility 
guidelines, three-dimensional conflicts, and required field coordination items. Such 
deficiencies can be corrected when identified prior to ordering material and starting 
installation. The Contractor agrees to carefully study and compare the individual Contract 
Documents and report at once in writing to the Design Team any deficiencies the 
Contractor may discover. The Contractor further agrees to require each subcontractor to 
likewise study the documents and report at once any deficiencies discovered. 

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer prior to 
awarding any subcontracts, ordering material, or starting any work with the Contractor's 
own employees. Any work performed prior to receipt of instructions from the Design 
Team will be done at the Contractor's risk. 

B. Qualifications: 

1. Only products of reputable manufacturers are acceptable. 
2. All Contractors and subcontractors shall employ only workers skilled in their trades. 

C. Compliance with Codes, Laws, Ordinances: 

1. Conform to all requirements of the State of Massachusetts Codes, Laws, Ordinances and 
other regulations having jurisdiction. 

2. Conform to Federal Act S.3874 requiring the reduction of lead in drinking water. 
3. If there is a discrepancy between the codes and regulations and these specifications, the 

Architect/Engineer shall determine the method or equipment used. 
4. If the Contractor notes, at the time of bidding, that any parts of the drawings or 

specifications do not comply with the codes or regulations, Contractor shall inform the 
Architect/Engineer in writing, requesting a clarification. If there is insufficient time for this 
procedure, Contractor shall submit with the proposal a separate price to make the system 
comply with the codes and regulations. 

5. All changes to the system made after letting of the contract, to comply with codes or 
requirements of Inspectors, shall be made by the Contractor without cost to the Owner. 

6. If there is a discrepancy between manufacturer's recommendations and these 
specifications, the manufacturer's recommendations shall govern. 
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7. All rotating shafts and/or equipment shall be completely guarded from all contact. Partial 
guards and/or guards that do not meet all applicable OSHA standards are not 
acceptable. Contractor is responsible for providing this guarding if it is not provided with 
the equipment supplied. 

D. Permits, Fees, Taxes, Inspections: 

1. Procure all applicable permits and licenses. 
2. Abide by all laws, regulations, ordinances, and other rules of the State or Political 

Subdivision where the work is done, or as required by any duly constituted public 
authority. 

3. Pay all charges for permits or licenses. 
4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory bodies. 
5. Pay all charges arising out of required inspections by an authorized body. 
6. Pay all charges arising out of required contract document reviews associated with the 

project and as initiated by the Owner or authorized agency/consultant. 
7. Where applicable, all fixtures, equipment and materials shall be approved or listed by 

Underwriter's Laboratories, Inc. 

E. Examination of Drawings: 

1. The drawings for the plumbing work are completely diagrammatic, intended to convey the 
scope of the work and to indicate the general arrangements and locations of equipment, 
outlets, etc., and the approximate sizes of equipment. 

2. Contractor shall determine the exact locations of equipment and rough-ins, and the exact 
routing of pipes and ducts to best fit the layout of the job. 

3. Scaling of the drawings is not sufficient or accurate for determining these locations. 
4. Where job conditions require reasonable changes in indicated arrangements and 

locations, such changes shall be made by the Contractor at no additional cost to the 
Owner. 

5. Because of the scale of the drawings, certain basic items, such as fittings, boxes, valves, 
unions, etc., may not be shown, but where required by other sections of the specifications 
or required for proper installation of the work, such items shall be furnished and installed. 

6. If an item is either on the drawings or in the specifications, it shall be included in this 
contract. 

7. Determination of quantities of material and equipment required shall be made by the 
Contractor from the documents. Where discrepancies arise between drawings, schedules 
and/or specifications, the greater number shall govern. 

8. Where used in mechanical documents, the word "furnish" shall mean supply for use, the 
word "install" shall mean connect complete and ready for operation, and the word 
"provide" shall mean to supply for use and connect complete and ready for operation. 

a. Any item listed as furnished shall also be installed, unless otherwise noted. 
b. Any item listed as installed shall also be furnished, unless otherwise noted. 

F. Field Measurements: 

1. Verify all pertinent dimensions at the job site before ordering any materials or fabricating 
any supports, pipes or ducts. 

G. Electronic Media/Files: 

1. Construction drawings for this project have been prepared utilizing Revit. 
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2. Contractors and Subcontractors may request electronic media files of the contract 
drawings and/or copies of the specifications. Specifications will be provided in PDF 
format. 

3. Upon request for electronic media, the Contractor shall complete and return a signed 
"Electronic File Transmittal" form provided by IMEG. 

4. If the information requested includes floor plans prepared by others, the Contractor will 
be responsible for obtaining approval from the appropriate Design Professional for use of 
that part of the document. 

5. The electronic contract documents can be used for preparation of shop drawings and as-
built drawings only. The information may not be used in whole or in part for any other 
project. 

6. The drawings prepared by IMEG for bidding purposes may not be used directly for 
ductwork layout drawings or coordination drawings. 

7. The use of these CAD documents by the Contractor does not relieve them from their 
responsibility for coordination of work with other trades and verification of space available 
for the installation. 

8. The information is provided to expedite the project and assist the Contractor with no 
guarantee by IMEG as to the accuracy or correctness of the information provided. IMEG 
accepts no responsibility or liability for the Contractor's use of these documents. 

1.7 WEB-BASED PROJECT SOFTWARE 

A. The General Contractor shall provide a web-based project software site for the purpose of 
hosting and managing project communication and documentation until completion of the 
warranty phase. 

B. The web-based project software shall include, at a minimum, the following features: 
construction schedule, submittals, RFIs, ASIs, construction change directives, change orders, 
drawing management, specification management, payment applications, contract modifications, 
meeting minutes, construction progress photos. 

C. Provide web-based project software user licenses for use by the Architect/Engineer. Access will 
be provided from the start of the project through the completion of the warranty phase. 

D. At project completion, provide digital archive of entire project in format that is readable by 
common desktop software applications in format acceptable to Architect/Engineer. Provide data 
in locked format to prevent further changes. 

1.8 SUBMITTALS 

A. Submittals shall be required for the following items, and for additional items where required 
elsewhere in the specifications or on the drawings. 

1. Submittals List: 
 

Referenced Specification 
Section Submittal Item 
22 05 00 Owner Training Agenda 
22 05 03 Fire Seal Systems 
22 05 13 Motors 
22 05 15 Variable Frequency Drives 
22 05 16 Expansion Compensation 
22 05 29 Hangers and Supports 
22 05 29 Prefabricated Curbs 
22 05 48 Vibration Isolation Equipment 
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Referenced Specification 
Section Submittal Item 
22 05 50 Seismic Restraint Systems 
22 05 53 Plumbing Identification 
22 07 16 Plumbing Equipment Insulation 
22 07 19 Plumbing Pipe Insulation 
22 09 00 Instrumentation 
22 10 00 Plumbing Piping Systems and Valves 
22 10 23 Natural Gas and Propane Piping Systems 
22 10 30 Plumbing Specialties 
22 11 23 Domestic Water Pumps 
22 12 00 Plumbing Tanks 
22 13 29 Sanitary Sewage Pumps 
22 14 29 Sump Pumps 
22 15 19 Compressed Air Systems 
22 30 00 Plumbing Equipment 
22 33 39 Solar Water Heating Systems 
22 40 00 Plumbing Fixtures 
22 60 00 Medical Gas Systems 

 

B. General Submittal Procedures: In addition to the provisions of Division 1, the following are 
required: 

1. Transmittal: Each transmittal shall include the following: 

a. Date 
b. Project title and number 
c. Contractor's name and address 
d. Division of work (e.g., plumbing, heating, ventilating, etc.) 
e. Description of items submitted and relevant specification number 
f. Notations of deviations from the contract documents 
g. Other pertinent data 

2. Submittal Cover Sheet: Each submittal shall include a cover sheet containing: 

a. Date 
b. Project title and number 
c. Architect/Engineer 
d. Contractor and subcontractors' names and addresses 
e. Supplier and manufacturer's names and addresses 
f. Division of work (e.g., plumbing, heating, ventilating, etc.) 
g. Description of item submitted (using project nomenclature) and relevant 

specification number 
h. Notations of deviations from the contract documents 
i. Other pertinent data 
j. Provide space for Contractor's review stamps 

3. Composition: 

a. Submittals shall be submitted using specification sections and the project 
nomenclature for each item. 
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b. Individual submittal packages shall be prepared for items in each specification 
section. All items within a single specification section shall be packaged together 
where possible. An individual submittal may contain items from multiple 
specifications sections if the items are intimately linked (e.g., pumps and motors). 

c. All sets shall contain an index of the items enclosed with a general topic description 
on the cover. 

4. Content: Submittals shall include all fabrication, erection, layout, and setting drawings; 
manufacturers' standard drawings; schedules; descriptive literature, catalogs and 
brochures; performance and test data; electrical power criteria (e.g., voltage, phase, 
amps, horsepower, kW, etc.) wiring and control diagrams; Short Circuit Current Rating 
(SCCR); dimensions; shipping and operating weights; shipping splits; service clearances; 
and all other drawings and descriptive data of materials of construction as may be 
required to show that the materials, equipment or systems and the location thereof 
conform to the requirements of the contract documents. 

5. Contractor's Approval Stamp: 

a. The Contractor shall thoroughly review and approve all shop drawings before 
submitting them to the Architect/Engineer. The Contractor shall stamp, date and 
sign each submittal certifying it has been reviewed. 

b. Unstamped submittals will be rejected. 
c. The Contractor's review shall include, but not be limited to, verification of the 

following: 

1) Only approved manufacturers are used. 
2) Addenda items have been incorporated. 
3) Catalog numbers and options match those specified. 
4) Performance data matches that specified. 
5) Electrical characteristics and loads match those specified. 
6) Equipment connection locations, sizes, capacities, etc. have been 

coordinated with other affected trades. 
7) Dimensions and service clearances are suitable for the intended location. 
8) Equipment dimensions are coordinated with support steel, housekeeping 

pads, openings, etc. 
9) Constructability issues are resolved (e.g., weights and dimensions are 

suitable for getting the item into the building and into place, sinks fit into 
countertops, etc.). 

d. The Contractor shall review, stamp and approve all subcontractors' submittals as 
described above. 

e. The Contractor's approval stamp is required on all submittals. Approval will indicate 
the Contractor's review of all material and a complete understanding of exactly 
what is to be furnished. Contractor shall clearly mark all deviations from the 
contract documents on all submittals. If deviations are not marked by the 
Contractor, then the item shall be required to meet all drawing and specification 
requirements. 

6. Submittal Identification and Markings: 

a. The Contractor shall clearly mark each item with the same nomenclature applied 
on the drawings or in the specifications. 

b. The Contractor shall clearly indicate the size, finish, material, etc. 
c. Where more than one model is shown on a manufacturer's sheet, the Contractor 

shall clearly indicate exactly which item and which data is intended. 
d. All marks and identifications on the submittals shall be unambiguous. 



Accessibility Renovations Construction Documents 
City of Worcester  
Burncoat High School 

July 01, 2026 

Habeeb & Associates Architects  BASIC PLUMBING REQUIREMENTS 
H&A JN 2430.03  Section 22 0500-12 

7. Schedule submittals to expedite the project. Coordinate submission of related items. 
8. Identify variations from the contract documents and product or system limitations that 

may be detrimental to the successful performance of the completed work. 
9. Reproduction of contract documents alone is not acceptable for submittals. 
10. Incomplete submittals will be rejected without review. Partial submittals will only be 

reviewed with prior approval from the Architect/Engineer. 
11. Submittals not required by the contract documents may be returned without review. 
12. The Architect/Engineer's responsibility shall be to review one set of shop drawing 

submittals for each product. If the first submittal is incomplete or does not comply with the 
drawings and/or specifications, the Contractor shall be responsible to bear the cost for 
the Architect/Engineer to recheck and handle the additional shop drawing submittals. 

13. Submittals shall be reviewed and approved by the Architect/Engineer before releasing 
any equipment for manufacture or shipment. 

14. Contractor's responsibility for errors, omissions, or deviation from the contract documents 
in submittals is not relieved by the Architect/Engineer's approval. 

15. Schedule shall allow for adequate time to perform orderly and proper review of 
submittals, including time for consultants and Owner if required, and resubmittals by 
Contractor if necessary, and to cause no delay in Work or in activities of Owner or other 
contractors. 

a. Allow at least two weeks for Architect's/Engineer's review and processing of each 
submittal. 

16. Architect/Engineer reserves the right to withhold action on a submittal which, in the 
Architect/Engineer's opinion, requires coordination with other submittals until related 
submittals are received. The Architect/Engineer will notify the Contractor, in writing, when 
they exercise this right. 

C. Electronic Submittal Procedures: 

1. Distribution: Email submittals as attachments to all parties designated by the 
Architect/Engineer, unless a web-based submittal program is used. 

2. Transmittals: Each submittal shall include an individual electronic letter of transmittal. 
3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF 

format, of paper originals are acceptable. Submittals that are not legible will be rejected. 
Do not set any permission restrictions on files; protected, locked, or secured documents 
will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specification 
section number followed by a description of the item submitted, as follows. Where 
possible, include the transmittal as the first page of the PDF instead of using multiple 
electronic files. 

a. Submittal file name: 22 XX XX.description.YYYYMMDD 
b. Transmittal file name: 22 XX XX.description.YYYYMMDD 

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may require 
an alternative transfer method, which shall also be pre-approved. 

D. Paper Copy Submittal Procedures: 

1. Paper copies are acceptable where electronic copies are not provided. 
2. The Contractor shall submit ten (10) paper copies of each shop drawing. 
3. Each set shall be bound in a three-ring binder or presentation binder. Copies that are 

loose or in pocket folders are not acceptable. 
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1.9 CHANGE ORDERS 

A. A detailed material and labor takeoff shall be prepared for each change order, along with labor 
rates and markup percentages. Change orders shall be broken down by sheet or associated 
individual line item indicated in the change associated narrative, whichever provides the most 
detailed breakdown. Change orders with inadequate breakdown will be rejected. 

B. Itemized pricing with unit cost shall be provided from all distributors and associated 
subcontractors. 

C. Change order work shall not proceed until authorized. 

1.10 EQUIPMENT SUPPLIERS' INSPECTION 

A. The following equipment shall not be placed in operation until a competent installation and 
service representative of the manufacturer has inspected the installation and certified that the 
equipment is properly installed, adjusted and lubricated; that preliminary operating instructions 
have been given; and that the equipment is ready for operation: 

1. Fire Seal Systems 
2. Seismic Restraints and Equipment Bracing 
3. Vibration Isolation 

B. Contractor shall arrange for and obtain supplier's on-site inspection(s) at proper time(s) to 
assure each phase of equipment installation and/or connection is in accordance with the 
manufacturer's instructions. 

C. Submit copies of start-up reports to the Architect/Engineer and include copies of Owner's 
Operation and Maintenance Manuals. 

1.11 PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE 

A. Exercise care in transporting and handling to avoid damage to materials. Store materials on the 
site to prevent damage. Keep materials clean, dry and free from harmful conditions. 
Immediately remove any materials that become wet or that are suspected of becoming 
contaminated with mold or other organisms. 

B. Protect equipment, components, and openings with airtight covers and exercise care at every 
stage of storage, handling, and installation of equipment to prevent airborne dust and dirt from 
entering or fouling equipment to include, but not limited to: 

1. Motor windings and ventilation openings. 
2. Bearings. 
3. Equipment pipe and accessories connection openings. (e.g. boiler connections, coil 

connections, etc.) 
4. Starter and control cabinets. 
5. Heat transfer coils. 
6. Pump Seals.  
7. Combustion burner and blower equipment (e.g. combustion air intake, combustion 

vent/flue, etc.) 
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C. Equipment and components that are visibly damaged or have been subject to environmental 
conditions prior to building turnover to Owner that could shorten the life of the component (for 
example, water damage, humidity, dust and debris, excessive hot or cold storage location, etc.) 
shall be repaired or replaced with new equipment or components without additional cost to the 
building owner. 

D. Keep all bearings properly lubricated and all belts properly tensioned and aligned. 

E. Coordinate the installation of heavy and large equipment with the General Contractor and/or 
Owner. If the Mechanical Contractor does not have prior documented experience in rigging and 
lifting similar equipment, he/she shall contract with a qualified lifting and rigging service that has 
similar documented experience. Follow all equipment lifting and support guidelines for handling 
and moving. 

F. Contractor is responsible for moving equipment into the building and/or site. Contractor shall 
review site prior to bid for path locations and any required building modifications to allow 
movement of equipment. Contractor shall coordinate the work with other trades. 

1.12 NETWORK / INTERNET CONNECTED EQUIPMENT 

A. These specifications may require certain equipment or systems to have network, Internet 
and/or remote access capability ("Network Capability"). Any requirement for Network Capability 
shall be interpreted only as a functional capability and is not to be construed as authority to 
connect or enable any Network Capability. Network Capability may only be connected or 
enabled with the express written consent of the Owner. 

1.13 WARRANTY 

A. Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures, equipment, 
materials, and workmanship. 

B. The warranty period for all work in this Division of the specifications shall commence on the 
date of final acceptance, unless a whole or partial system or any separate piece of equipment 
or component is put into use for the benefit of any party other than the installing contractor with 
prior written authorization. In this instance, the warranty period shall commence on the date 
when such whole system, partial system or separate piece of equipment or component is 
placed in operation and accepted in writing by the Owner. 

C. Warranty requirements shall extend to correction, without cost to the Owner, of all Work found 
to be defective or nonconforming to the contract documents. The Contractor shall bear the cost 
of correcting all damage resulting from defects or nonconformance with contract documents. 

1.14 INSURANCE 

A. Contractor shall maintain insurance coverage as set forth in Division 0 of these specifications. 
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1.15 MATERIAL SUBSTITUTION 

A. Where several manufacturers' names are given, the first manufacturer is the basis for job 
design and establishes the quality. 

B. Equivalent equipment manufactured by the other listed manufacturers may be used. Contractor 
shall ensure that all items submitted by these other manufacturers meet all requirements of the 
drawings and specifications and fits in the allocated space. When using other listed 
manufacturers, the Contractor shall assume responsibility for any and all modifications 
necessary (including, but not limited to structural supports, electrical connections, piping and 
ductwork connections and arrangement, plumbing connections and rough-in, and regulatory 
agency approval, etc.) and coordinate such with other contractors. 

C. Any material, article or equipment of other unnamed manufacturers which will adequately 
perform the services and duties imposed by the design and is of a quality equal to or better 
than the material, article or equipment identified by the drawings and specifications may be 
used if approval is secured in writing from the Architect/Engineer not later than ten days prior to 
the bid opening. 

D. This Contractor assumes all costs incurred as a result of using the offered material, article or 
equipment, on the Contractor's part or on the part of other Contractors whose work is affected. 

E. This Contractor may list voluntary add or deduct prices for alternate materials on the bid form. 
These items will not be used in determining the low bidder. 

F. All material substitutions requested later than ten (10) days prior to bid opening must be listed 
as voluntary changes on the bid form. 

1.16 PROJECT COMMISSIONING 

A. The Contractor shall work with the Commissioning Agent (CxA) as described in Section 01 91 
00 and 22 08 00 and provide all services as described in the Commissioning Plan. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 JOBSITE SAFETY 

A. Neither the professional activities of the Architect/Engineer, nor the presence of the 
Architect/Engineer or the employees and subconsultants at a construction site, shall relieve the 
Contractor and other entity of their obligations, duties and responsibilities including, but not 
limited to, construction means, methods, sequence, techniques or procedures necessary for 
performing, superintending or coordinating all portions of the work of construction in 
accordance with the contract documents and any health or safety precautions required by any 
regulatory agencies. The Architect/Engineer and personnel have no authority to exercise any 
control over any construction contractor or other entity or their employees in connection with 
their work or any health or safety precautions. The Contractor is solely responsible for jobsite 
safety. The Architect/Engineer and the Architect/Engineer's consultants shall be indemnified 
and shall be made additional insureds under the Contractor's general liability insurance policy. 
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3.2 EXCAVATION, FILL, BACKFILL, COMPACTION 

A. General: 

1. Prior to the commencement of any excavation or digging, the Contractor shall verify all 
underground utilities with the regional utility locator. Provide prior notice to the locator 
before excavations. Contact information for most regional utility locators can be found at 
the following website (https://call811.com/) or by calling 811. 

2. The Contractor shall do all excavating, filling, backfilling and compacting associated with 
the work. 

B. Excavation: 

1. Make all excavations to accurate, solid, undisturbed earth, and to proper dimensions. 
2. Where excavations are made in error below foundations, concrete of same strength as 

specified for the foundations or thoroughly compacted sand-gravel fill, as determined by 
the Architect/Engineer, shall be placed in such excess excavations. Place thoroughly 
compacted, clean, stable fill in excess excavations under slabs on grade, at the 
Contractor's expense. 

3. Trim bottom and sides of excavations to grades required for foundations. 
4. Protect excavations against frost and freezing. 
5. Take care in excavating not to damage surrounding structures, equipment, or buried 

pipe. Do not undermine footing or foundation. 
6. Perform all trenching in a manner to prevent cave-ins and risk to workers. 
7. Where original surface is pavement or concrete, the surface shall be saw cut to provide 

clean edges and assist in the surface restoration. 
8. Where satisfactory bearing soil for foundations is not found at the indicated levels, the 

Architect/Engineer or their representative shall be notified immediately, and no further 
work shall be done until further instructions are given by the Architect/Engineer or their 
representative. 

C. Dewatering: 

1. Contractor shall furnish, install, operate, and remove all dewatering pumps and pipes 
needed to keep trenches and pits free of water. 

D. Underground Obstructions: 

1. Known underground piping, foundations, and other obstructions in the vicinity of 
construction are shown on the drawings. Use great care in making installations near 
underground obstruction. 

2. If objects not shown on the drawings are encountered, remove, relocate, or perform extra 
work as directed by the Architect/Engineer. 

E. Fill and Backfilling: 

1. Utilities Bedding: Lay underground utilities on minimum of 6" sand bedding or CA6 
crushed stone. Compact bedding under utilities smooth, with no sharp edges protruding, 
to protect the utilities from puncture. Shape bedding to provide continuous support for 
bells, joints, and barrels of utilities and for joints and fittings. 

2. Envelope Around Utilities to 6" Above Utilities: Place sand or CA6 crushed stone to a 
height of 6" over utilities in 6" layers. After connection joints are made, any misalignment 
can be corrected by tamping backfill around the utilities. 

3. Backfill From 6" Above Utilities to Earthen Grade: Place all backfill materials above the 
utilities in uniform layers not exceeding 6" deep. 
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4. Backfill From 6" Above Utilities to Below Slabs or Paved Area: Where the sand or CA6 
crushed stone fill and backfill will ultimately be under a building, floor or paving, each 
layer of backfill materials shall be compacted to 95% of the maximum density determined 
by AASHTO Designation T 99 or ASTM Designation D 698. Moisture content of soil at 
time of compaction shall not exceed plus or minus 2% of optimum moisture content 
determined by AASHTO T 99 or ASTM D 698 test. 

5. Backfill Materials: 

a. Sand, CA6: Each layer shall be placed, then carefully and uniformly tamped, to 
eliminate lateral or vertical displacement. 

b. Native Soil: Native soil materials may be used as backfill if approved by the 
Geotechnical Engineer. Native soils shall be free of rock or gravel larger than 3" in 
any dimension and shall be free of debris, waste, frozen materials, vegetation, high 
void content, and other deleterious materials. Each layer shall be placed, then 
carefully and uniformly tamped, to eliminate lateral or vertical displacement. 

c. Flowable Fill: Cementitious, self-leveling, self-compacting slurry as defined by the 
ACI with compressive strength of 50-100psi at 28 days; consisting of a mixture of 
fine aggregate or filler, water and cementitious materials. Filler material consist of 
sand, fly ash, spent foundry sand, quarry fines, baghouse dust. Cementitious 
materials consist of Portland cement, pozzolanic materials, and self-cementing 
materials. Flowable fill may be placed in a pour instead of 6" layers noted above. 

6. Water shall not be permitted to rise in unbackfilled trenches. 
7. Dispose of excess excavated earth as directed. 
8. Backfill all trenches and excavations immediately after installing utilities or removal of 

forms, unless other protection is provided. 
9. Around piers and isolated foundations and structures, backfill and fill shall be placed and 

consolidated simultaneously on all sides to prevent wedge action and displacement. Fill 
and backfill materials shall be spread in 6 inch uniform horizontal layers with each layer 
compacted separately to required density. 

F. Surface Restoration: 

1. Where trenches are cut through existing graded, planted, or landscaped areas, the areas 
shall be restored to the original condition. Replace all planting removed or damaged to its 
original condition. A minimum of 6 inches of topsoil shall be applied where disturbed 
areas are to be seeded or sodded. 

2. Concrete or asphalt type pavement, seal coat, rock, gravel or earth surfaces removed or 
damaged shall be replaced with comparable materials and restored to original condition. 

3.3 ARCHITECT/ENGINEER OBSERVATION OF WORK 

A. The Contractor shall provide seven (7) calendar days' notice to the Architect/Engineer prior to: 

1. Placing fill over underground and underslab utilities. 
2. Covering exterior walls, interior partitions and chases. 
3. Installing hard or suspended ceilings and soffits. 

B. The Architect/Engineer will have the opportunity to review the installation and provide a written 
report noting deficiencies requiring correction. The Contractor's schedule shall account for 
these reviews and show them as line items in the approved schedule. 
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C. Above-Ceiling Final Observation 

1. All work above the ceilings must be complete prior to the Architect/Engineer's review. 
This includes, but is not limited to: 

a. Pipe insulation is installed and fully sealed. 
b. Pipe wall penetrations are sealed. 
c. Pipe identification and valve tags are installed. 

2. In order to prevent the Above-Ceiling Final Observation from occurring too early, the 
Contractor shall review the status of the work and certify, in writing, that the work is ready 
for the Above-Ceiling Final Observation. 

3. It is understood that if the Architect/Engineer finds the ceilings have been installed prior 
to this review and prior to 7 days elapsing, the Architect/Engineer may not recommend 
further payments to the contractor until such time as full access has been provided. 

3.4 PROJECT CLOSEOUT 

A. The following paragraphs supplement the requirements of Division 1. 

B. Final Jobsite Observation: 

1. In order to prevent the Final Jobsite Observation from occurring too early, the Contractor 
is required to review the completion status of the project and certify that the job is ready 
for the final jobsite observation. 

2. Attached to the end of this section is a typical list of items that represent the degree of job 
completeness expected prior to requesting a review. 

3. Upon Contractor certification that the project is complete and ready for a final 
observation, the Contractor shall sign the attached certification and return it to the 
Architect/Engineer so that the final observation can be scheduled. 

4. It is understood that if the Architect/Engineer finds the job not ready for the final 
observation and that additional trips and observations are required to bring the project to 
completion, the costs incurred by the Architect/Engineer's additional time and expenses 
will be deducted from the Contractor's contract retainage prior to final payment at the 
completion of the job. 

C. Before final payment is authorized, this Contractor must submit the following: 

1. Operation and maintenance manuals with copies of approved shop drawings. 
2. Record documents including marked-up drawings and specifications. 
3. A report documenting the instructions given to the Owner's representatives complete with 

the number of hours spent in the instruction. The report shall bear the signature of an 
authorized agent of This Contractor and shall be signed by the Owner's representatives. 

4. Start-up reports on all equipment requiring a factory installation inspection or start-up. 
5. Provide spare parts, maintenance, and extra materials in quantities specified in individual 

specification sections. Deliver to project site and place in location as directed; receipt by 
Architect/Engineer required prior to final payment approval. 
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3.5 OPERATION AND MAINTENANCE MANUALS 

A. General: 

1. Provide an electronic copy of the O&M manuals as described below for 
Architect/Engineer's review and approval. The electronic copy shall be corrected as 
required to address the Architect/Engineer's comments. Once corrected, electronic 
copies and paper copies shall be distributed as directed by the Architect/Engineer. 

2. Approved O&M manuals shall be completed and in the Owner's possession prior to 
Owner's acceptance and at least 10 days prior to instruction of operating personnel. 

B. Electronic Submittal Procedures: 

1. Distribution: Email the O&M manual as attachments to all parties designated by the 
Architect/Engineer. 

2. Transmittals: Each submittal shall include an individual electronic letter of transmittal. 
3. Format: Electronic submittals shall be in PDF format only. Scanned copies, in PDF 

format, of paper originals are acceptable. Submittals that are not legible will be rejected. 
Do not set any permission restrictions on files; protected, locked, or secured documents 
will be rejected. 

4. File Names: Electronic submittal file names shall include the relevant specification 
section number followed by a description of the item submitted, as follows. Where 
possible, include the transmittal as the first page of the PDF instead of using multiple 
electronic files. 

a. O&M file name: O&M.div22.contractor.YYYYMMDD 
b. Transmittal file name: O&Mtransmittal.div22.contractor.YYYYMMDD 

5. File Size: Files shall be transmitted via a pre-approved method. Larger files may require 
an alternative transfer method, which shall also be pre-approved. 

6. Provide the Owner with an approved copy of the O&M manual on compact discs (CD), 
digital video discs (DVD), or flash drives with a permanently affixed label, printed with the 
title "Operation and Maintenance Instructions", title of the project and subject matter of 
disc/flash drive when multiple disc/flash drives are required. 

7. All text shall be searchable. 
8. Bookmarks shall be used, dividing information first by specification section, then systems, 

major equipment and finally individual items. All bookmark titles shall include the 
nomenclature used in the construction documents and shall be an active link to the first 
page of the section being referenced. 

C. Paper Copy Submittal Procedures: 

1. Once the electronic version of the manuals has been approved by the Architect/Engineer, 
one paper copies of the O&M manual shall be provided to the Owner. The content of the 
paper copies shall be identical to the corrected electronic copy. 

2. Binder Requirements: The Contractor shall submit O&M manuals in heavy duty, locking 
three ring binders. Incorporate clear vinyl sheet sleeves on the front cover and spine for 
slip-in labeling. "Peel and stick" acceptable. Sheet lifters shall be supplied at the front of 
each notebook. The three-ring binders shall be 1/2" thicker than initial material to allow 
for future inserts. If more than one notebook is required, label in consecutive order. For 
example; 1 of 2, 2 of 2. No other form of binding is acceptable. 

3. Binder Labels: Label the front and spine of each binder with "Operation and Maintenance 
Instructions", title of project, and subject matter. 

4. Index Tabs: Divide information by specification section, major equipment, or systems 
using index tabs. All tab titling shall be clearly printed under reinforced plastic tabs. All 
equipment shall be labeled to match the identification in the construction documents. 
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D. Operation and Maintenance Instructions shall include: 

1. Title Page: Include title page with project title, Architect, Engineer, Contractor, all 
subcontractors, and major equipment suppliers, with addresses, telephone numbers, 
website addresses, email addresses and point of contacts. Website URLs and email 
addresses shall be active links in the electronic submittal. 

2. Table of Contents: Include a table of contents describing specification section, systems, 
major equipment, and individual items. 

3. Copies of all final approved shop drawings and submittals. Include Architect's/Engineer's 
shop drawing review comments. Insert the individual shop drawing directly after the 
Operation and Maintenance information for the item(s) in the review form. 

4. Copy of final approved test and balance reports. 
5. Copies of all factory inspections and/or equipment startup reports. 
6. Copies of warranties. 
7. Schematic electrical power/controls wiring diagrams of the equipment that have been 

updated for field conditions. Field wiring shall have label numbers to match drawings. 
8. Dimensional drawings of equipment. 
9. Capacities and utility consumption of equipment. 
10. Detailed parts lists with lists of suppliers. 
11. Operating procedures for each system. 
12. Maintenance schedule and procedures. Include a chart listing maintenance requirements 

and frequency. 
13. Repair procedures for major components. 
14. List of lubricants in all equipment and recommended frequency of lubrication. 
15. Instruction books, cards, and manuals furnished with the equipment. 
16. Owner and Contractor attendance list for domestic water systems operation, 

maintenance, and flushing training. 

3.6 SYSTEM STARTING AND ADJUSTING 

A. The plumbing systems shall be complete and operating. System startup, testing, adjusting, and 
balancing to obtain satisfactory system performance is the responsibility of the Contractor. This 
includes calibration and adjustments of all controls, noise level adjustments and final 
adjustments as required. 

B. Complete all manufacturer-recommended startup procedures and checklists to verify proper 
motor rotation, electrical power voltage is within equipment limitations, equipment controls 
maintain pressures and temperatures within acceptable ranges, all filters and protective guards 
are in-place, acceptable access is provided for maintenance and servicing, and equipment 
operation does not pose a danger to personnel or property. 

C. Contractor shall adjust the plumbing systems and controls at season changes during the one 
year warranty period, as required, to provide satisfactory operation and to prove performance of 
all systems in all seasons. 

D. All operating conditions and control sequences shall be tested during the start-up period. Test 
all interlocks, safety shutdowns, controls, and alarms. 
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E. The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to 
ensure that all systems perform properly. If the Architect/Engineer is requested to visit the job 
site for troubleshooting, assisting in start-up, obtaining satisfactory equipment operation, 
resolving installation and/or workmanship problems, equipment substitution issues or 
unsatisfactory system performance, including call backs during the warranty period, through no 
fault of the design; the Contractor shall reimburse the Owner on a time and materials basis for 
services rendered at the Architect/Engineer's standard hourly rates in effect when the services 
are requested. The Contractor shall pay the Owner for services required that are product, 
installation or workmanship related. Payment is due within 30 days after services are rendered. 

3.7 RECORD DOCUMENTS 

A. The following paragraphs supplement Division 1 requirements. 

B. Maintain at the job site a separate and complete set of plumbing drawings and specifications 
with all changes made to the systems clearly and permanently marked in complete detail. 

C. Mark drawings to indicate revisions to piping size and location, both exterior and interior; 
including locations of devices, requiring periodic maintenance or repair; actual equipment 
locations, dimensioned from column lines; actual inverts and locations of underground piping; 
concealed equipment, dimensioned from column lines; mains and branches of piping systems, 
with valves and control devices located and numbered, concealed unions located, and with 
items requiring maintenance located; Change Orders; concealed control system devices. 

D. Before completion of the project, a set of reproducible plumbing drawings will be given to the 
Contractor for transfer of all as-built conditions from the paper set maintained at the job site. All 
marks on reproducibles shall be clear and permanent. 

E. Mark specifications to show approved substitutions; Change Orders, and actual equipment and 
materials used. 

F. Record changes daily and keep the marked drawings available for the Architect/Engineer's 
examination at any normal work time. 

G. Upon completing the job, and before final payment is made, give the marked-up drawings to 
the Architect/Engineer. 

3.8 ADJUST AND CLEAN 

A. Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the 
project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign material from 
all equipment. 

B. Clean all areas where moisture is present. Immediately report any mold, biological growth, or 
water damage. 

C. Remove all rust, scale, dirt, oils, stickers and thoroughly clean exterior of all exposed piping, 
hangers, and accessories. 

D. Remove all rubbish, debris, etc., accumulated during construction from the premises. 
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3.9 SPECIAL REQUIREMENTS 

A. Contractor shall coordinate the installation of all equipment, valves, dampers, operators, etc., 
with other trades to maintain clear access area for servicing. 

B. All equipment shall be installed in such a way to maximize access to parts needing service or 
maintenance. Review the final field location, placement, and orientation of equipment with the 
Owner's designated representative prior to setting equipment. 

C. Installation of equipment or devices without regard to coordination of access requirements and 
confirmation with the Owner's designated representative will result in removal and reinstallation 
of the equipment at the Contractor's expense. 

3.10 IAQ MAINTENANCE FOR OCCUPIED FACILITIES UNDER CONSTRUCTION 

A. Contractors shall make all reasonable efforts to prevent construction activities from affecting the 
air quality of the occupied areas of the building or outdoor areas near the building. These 
measures shall include, but not be limited to: 

1. All contractors shall endeavor to minimize the amount of contaminants generated during 
construction. Methods to be employed shall include, but not be limited to: 

a. Minimizing the amount of dust generated. 
b. Reducing solvent fumes and VOC emissions. 
c. Maintain good housekeeping practices, including sweeping and periodic dust and 

debris removal. There should be no visible haze in the air. 
d. Protect stored on-site and installed absorptive materials from moisture damage. 

2. Request that the Owner designate an IAQ representative. 
3. Review and receive approval from the Owner's IAQ representative for all IAQ-related 

construction activities and negative pressure containment plans. 
4. Inform the IAQ representative of all conditions that could adversely impact IAQ, including 

operations that will produce higher than normal dust production or odors. 
5. Schedule activities that may cause IAQ conditions that are not acceptable to the Owner's 

IAQ representative during unoccupied periods. 
6. Request copies of and follow all of the Owner's IAQ and infection control policies. 
7. Unless no other access is possible, the entrance to construction site shall not be through 

the existing facility. 
8. To minimize growth of infectious organisms, do not permit damp areas in or near the 

construction area to remain for over 24 hours. 
9. In addition to the criteria above, provide measures as recommended in the SMACNA 

"IAQ Guidelines for Occupied Buildings Under Construction". 

3.11 UTILITY REBATE 

A. Submit utility rebate forms, where offered at project location, with rebate items completed. 
Rebate may include lighting, lighting controls, variable speed drives, heat pumps, package 
terminal A/C, air conditioners, chillers, water heaters, programmable thermostats, and motors. 

1. Contractor must submit notification of any value engineering or product substitution that 
will affect the utility rebate amount prior to approval. 
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READINESS CERTIFICATION PRIOR TO FINAL JOBSITE OBSERVATION 
 
To prevent the final job observation from occurring too early, we require that the Contractor review the 
completion status of the project and, by copy of this document, certify that the job is indeed ready for the 
final job observation. The following is a typical list of items that represent the degree of job completeness 
expected prior to requesting a final job observation. 
 
1. Penetrations fire sealed and labeled in accordance with specifications. 
2. All pumps operating and balanced. 
3. All plumbing fixtures installed and caulked. 
4. Pipe insulation complete, pipes labeled and valves tagged. 
5. Owner and Contractor attendance list for domestic water systems operation, maintenance, and flushing 
training. 
 
Accepted by: 
 
Prime Contractor _______________________________________________ 
 
By ___________________________________ Date ___________________ 
 
Upon Contractor certification that the project is complete and ready for a final job observation, we require 
the Contractor to sign this agreement and return it to the Architect/Engineer so that the final observation 
can be scheduled. 
 
It is understood that if the Architect/Engineer finds the job not ready for the final observation and that 
additional trips and observations are required to bring the project to completion, the costs incurred by the 
Architect/Engineer for additional time and expenses will be deducted from the Contractor's contract 
retainage prior to final payment at the completion of the job. 

END OF SECTION 
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SECTION 22 0503  
THROUGH PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Through-Penetration Firestopping. 

1.2 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in manufacturing products specified in this Section. 

B. Installer: Individuals performing work shall be certified by the manufacturer of the system 
selected for installation. 

1.3 REFERENCES 

A. UL 263 - Fire Tests of Building Construction and Materials. 

B. UL 723 - Surface Burning Characteristics of Building Materials. 

C. ANSI/UL 1479 - Fire Tests of Through Penetration Firestops. 

D. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 

E. UL Fire Resistance Directory Through Penetration Firestop Systems (XHEZ). 

F. Intertek / Warnock Hersey - Directory of Listed Products. 

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

H. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Firestops. 

I. The Building Officials and Code Administrators National Building Code. 

J. 1997 Uniform Building Code. 

K. 2021 International Building Code. 

L. NFPA 5000 - Building Construction Safety Code. 

M. HCAI - Health Care Access and Information (California). 

1.4 SUBMITTALS 

A. Submit under provisions of Section 22 0500.  

B. Submit Firestopping Installers Certification for all installers on the project. 

C. Shop Drawings: Submit for each condition requiring firestopping. Include descriptions of the 
specific penetrating item, actual wall/floor construction, manufacturer's installation instructions, 
and UL or Intertek / Warnock Hersey Assembly number. 
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D. Through-Penetration Firestop System Schedule: Indicate locations of each through-penetration 
firestop system, along with the following information: 

1. Types of penetrating items. 
2. Types of constructions penetrated, including fire-resistance ratings and, where 

applicable, thicknesses of construction penetrated. 
3. Through-penetration firestop systems for each location identified by firestop design 

designation of qualified testing and inspecting agency. 
4. F ratings for each firestop system. 

E. Maintain a notebook on the job site at all times that contains copies of approved submittals for 
all through penetration firestopping to be installed. Notebook shall be made available to the 
Authority Having Jurisdiction at their request and turned over to the Owner at the end of 
construction as part of the O&M Manuals. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store, protect and handle products on site. Accept material on site in factory containers and 
packing. Inspect for damage. Protect from deterioration or damage due to moisture, 
temperature changes, contaminants, or other causes. Follow manufacturer's instructions for 
storage. 

B. Install material prior to expiration of product shelf life. 

1.6 PERFORMANCE REQUIREMENTS 

A. General: For penetrations through the following fire-resistance-rated constructions, including 
both empty openings and openings containing penetrating items, provide through-penetration 
firestop systems that are produced and installed to resist spread of fire according to 
requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated. 

1. Fire-resistance-rated walls including fire partitions, fire barriers, and smoke barriers. 
2. Fire-resistance-rated horizontal assemblies including floors, floor/ceiling assemblies, and 

ceiling membranes of roof/ceiling assemblies. 

B. Rated Systems: Provide through-penetration firestop systems with the following ratings 
determined per UL 1479: 

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated, 
but not less than that equaling or exceeding fire-resistance rating of constructions 
penetrated. 

2. L-Rated Systems: Provide through-penetration firestop systems with L-ratings of not 
more than 5.0 CFM/sq. ft at both ambient temperature and 400F or smoke barriers. 

C. For through-penetration firestop systems exposed to light, traffic, moisture, or physical damage, 
provide products that, after curing, do not deteriorate when exposed to these conditions both 
during and after construction. 

D. For through-penetration firestop systems exposed to view, provide products with flame-spread 
and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM 
E 84. 
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E. For through-penetration firestop systems in air plenums, provide products with flame-spread 
and smoke-developed indexes of less than 25 and 50, respectively, as determined per ASTM E 
84. 

1.7 MEETINGS 

A. Pre-installation meeting: A pre-installation meeting shall be scheduled and shall include the 
General Contractor, all Subcontractors associated with the installation of systems penetrating 
fire barriers, Firestopping Manufacturer's Representative, and the Owner. 

1. Review foreseeable methods related to firestopping work. 
2. Tour representative areas where firestopping is to be installed; inspect and discuss each 

type of condition and each type of substrate that will be encountered, and preparation to 
be performed by other trades. 

1.8 WARRANTY 

A. Provide one year warranty on parts and labor. 

B. Warranty shall cover repair or replacement of firestop systems which fail in joint adhesion, 
cohesion, abrasion resistance, weather resistance, extrusion resistance, migration resistance, 
stain resistance, general durability, or appear to deteriorate in any manner not clearly specified 
by the manufacturer as an inherent quality of the material. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the through-penetration 
firestop systems indicated for each application that are produced by one of the following 
manufacturers. All firestopping systems installed shall be provided by a single manufacturer. 

1. 3M; Fire Protection Products Division. 
2. Hilti, Inc. 
3. RectorSeal Corporation, Metacaulk. 
4. Tremco; Sealant/Weatherproofing Division. 
5. Johns-Manville. 
6. Specified Technologies Inc. (S.T.I.) 
7. Spec Seal Firestop Products 
8. AD Firebarrier Protection Systems 
9. Dow Corning Corp. 
10. Fire Trak Corp. 
11. International Protective Coating Corp. 
12. HoldRite 

2.2 THROUGH PENETRATION FIRESTOP SYSTEMS 

A. Provide materials and systems classified by or listed by Intertek / Warnock Hersey to provide 
firestopping equal to time rating of construction being penetrated. 

B. All firestopping materials shall be free of asbestos, lead, PCB's, and other materials that would 
require hazardous waste removal. 
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C. Firestopping shall be flexible to allow for normal penetrating item movement due to expansion 
and contraction. 

D. Firestopping systems for plumbing and wet pipe sprinkler piping shall be moisture resistant. 

E. Provide firestopping systems capable of supporting floor loads where systems are exposed to 
possible floor loading or traffic. 

F. Provide firestopping systems allowing continuous insulation for all insulated pipes. 

G. Provide firestopping systems classified by UL or listed by Intertek / Warnock Hersey for 
penetrations through all fire rated construction. Firestopping systems shall be selected from the 
UL or listed by Intertek / Warnock Hersey Fire Resistance Directory Category XHEZ based on 
substrate construction and penetrating item size and material and shall fall within the range of 
numbers listed: 

1. Combustible Framed Floors and Chase Walls - 1 or 2 Hour Rated: 

a. F Rating = Floor/Wall Rating 
b. L Rating = Penetrations in Smoke Barriers 

 
Penetrating Item UL System No. 

No Penetrating Item FC 0000-0999* 
Metallic Pipe or Conduit FC 1000-1999 
Non-Metallic Pipe or Conduit FC 2000-2999 
Electrical Cables FC 3000-3999 
Cable Trays FC 4000-4999 
Insulated Pipes FC 5000-5999 
Bus Duct and Misc. Electrical FC 6000-6999 
Duct without Damper and Misc. Mechanical FC 7000-7999 
Multiple Penetrations FC 8000-8999 
*Alternate method of firestopping is patching opening to match 
original rated construction. 

 

2. Non-Combustible Framed Walls - 1 or 2 Hour Rated: 

a. F Rating = Floor/Wall Rating 
b. L Rating = Penetrations in Smoke Barriers 

 
Penetrating Item UL System No. 

No Penetrating Item WL 0000-0999* 
Metallic Pipe or Conduit WL 1000-1999 
Non-Metallic Pipe or Conduit WL 2000-2999 
Electrical Cables WL 3000-3999 
Cable Trays WL 4000-4999 
Insulated Pipes WL 5000-5999 
Bus Duct and Misc. Electrical WL 6000-6999 
Duct without Damper and Misc. Mechanical WL 7000-7999 
Multiple Penetrations WL 8000-8999 
*Alternate method of firestopping is patching opening to match 
original rated construction. 
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3. Concrete or Masonry Floors and Walls - 1 or 2 Hour Rated: 

a. F Rating = Wall/Floor Rating 
b. L Rating = Penetrations in Smoke Barriers 

 
Penetrating Item UL System No. 

No Penetrating Item CAJ 0000-0999* 
Metallic Pipe or Conduit CAJ 1000-1999 
Non-Metallic Pipe or Conduit CAJ 2000-2999 
Electrical Cables CAJ 3000-3999 
Cable Trays CAJ 4000-4999 
Insulated Pipes CAJ 5000-5999 
Bus Duct and Misc. Electrical CAJ 6000-6999 
Duct without Damper and Misc. Mechanical CAJ 7000-7999 
Multiple Penetrations CAJ 8000-8999 
*Alternate method of firestopping is patching opening to match 
original rated construction. 

 

H. Any opening in walls or floors not covered by the listed series of numbers shall be coordinated 
with the firestopping manufacturer. 

I. Any openings in floors or walls not described in the UL or listed by Intertek / Warnock Hersey 
Fire Resistance Directory, or outlined in manufacturer's information shall be sealed in a manner 
agreed upon by the Firestopping Manufacturer, Owner, and the Authority Having Jurisdiction. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Ensure all surfaces that contact seal materials are free of dirt, dust, grease, oil, rust, or loose 
materials. Clean and repair surfaces as required. Remove laitance and form-release agents 
from concrete. 

B. Ensure substrate and penetrating items have been permanently installed prior to installing 
firestopping systems. Ensure penetrating items have been properly spaced and have proper 
clearance prior to installing firestopping systems. 

C. Surfaces to which sealing materials are to be installed must meet the selected UL or Intertek / 
Warnock Hersey system substrate criteria. 

D. Prime substrates where recommended in writing by through-penetration firestop system 
manufacturer. Confine primer to area of bond. 
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3.2 INSTALLATION 

A. In existing construction, provide firestopping of openings prior to and after installation of 
penetrating items. Remove any existing coatings on surfaces prior to firestopping installation. 
Temporary firestopping shall consist of packing openings with fire resistant mineral wool for the 
full thickness of substrate, or an alternate method approved by the Authority Having 
Jurisdiction. All openings shall be temporarily firestopped immediately upon their installation 
and shall remain so until the permanent UL or listed by Intertek / Warnock Hersey listed 
firestopping system is installed. 

B. Install penetration seal materials in accordance with printed instructions of the UL or Intertek / 
Warnock Hersey Fire Resistance Directory and with the manufacturer's printed application 
instructions. 

C. Install dams as required to properly contain firestopping materials within openings and as 
required to achieve required fire resistance rating. Remove combustible damming after 
appropriate curing. 

3.3 CLEANING AND PROTECTING 

A. Clean excess fill materials adjacent to openings as Work progresses by methods and with 
cleaning materials that are approved in writing by through-penetration firestop system 
manufacturers and that do not cause damage. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
through-penetration firestop systems are without damage or deterioration at time of Substantial 
Completion. If, despite such protection, damage or deterioration occurs, remove damaged or 
deteriorated through-penetration firestop systems immediately and install new materials to 
produce systems complying with specified requirements. 

3.4 INSPECTION 

A. All penetrations shall be inspected by the manufacturer's representative to ensure proper 
installation. 

B. Access to firestop systems shall be maintained for examination by the Authority Having 
Jurisdiction at their request. 

C. Proceed with enclosing through-penetration firestop system with other construction only after 
inspection reports are issued and firestop installations comply with requirements. 

D. The Contractor shall allow for visual destructive review of 5% of installed firestop systems 
(minimum of one) to prove compliance with specifications and manufacturer's instructions and 
details. Destructive system removal shall be performed by the Contractor and witnessed by the 
Architect/Engineer and manufacturer's factory representative. The Architect/Engineer shall 
have sole discretion of which firestop system installations will be reviewed. The Contractor is 
responsible for all costs associated with this requirement including labor and material for 
removing and replacing the installed firestop system. If any firestop system is found to not be 
installed per manufacturer's specific instructions and details, all firestop systems are subject to 
destructive review and replacement at the Architect/Engineer's discretion and the Contractor's 
expense. 

END OF SECTION 
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SECTION 22 0505  
PLUMBING DEMOLITION FOR REMODELING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Mechanical Demolition. 

B. Cutting and Patching. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment shall be as specified in individual Sections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. THE DRAWINGS ARE INTENDED TO INDICATE THE GENERAL SCOPE OF WORK AND 
DO NOT SHOW EVERY PIPE, DUCT, OR PIECE OF EQUIPMENT THAT MUST BE 
REMOVED. THE CONTRACTOR SHALL VISIT THE SITE AND VERIFY CONDITIONS PRIOR 
TO SUBMITTING A BID. 

B. Where walls, ceilings, etc., are shown as being removed on general drawings, the Contractor 
shall remove all mechanical equipment, devices, fixtures, piping, ducts, systems, etc., from the 
removed area. 

C. Where ceilings, walls, partitions, etc., are temporarily removed and replaced by others, This 
Contractor shall remove, store, and replace equipment, devices, fixtures, pipes, ducts, systems, 
etc. 

D. Verify that abandoned utilities serve only abandoned equipment or facilities. Extend services to 
facilities or equipment that shall remain in operation following demolition. 

E. Coordinate work with all other Contractors and the Owner. Schedule removal of equipment to 
avoid conflicts. 

F. This Contractor shall verify all existing equipment sizes and capacities where equipment is 
scheduled to be replaced or modified, prior to ordering new equipment. 

G. Bid submittal shall mean the Contractor has visited the project site and verified existing 
conditions and scope of work. 
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3.2 PREPARATION 

A. Disconnect plumbing systems in walls, floors, and ceilings scheduled for removal. 

B. Provide temporary connections to maintain existing systems in service during construction. 
When work must be performed on operating equipment, use personnel experienced in such 
operations. 

3.3 Existing Plumbing System: Maintain service to all plumbing fixtures until new piping is installed. 
Obtain permission from Owner at least 48 hours before shutting down system for any reason. 
Make changeover to new piping with minimum outage. Do not disconnect any roof drainage 
piping until new piping is in place and operational. DEMOLITION AND EXTENSION OF 
EXISTING MECHANICAL WORK 

A. Demolish and extend existing plumbing work under provisions of Division 2 and this Section. 

B. Remove, relocate, and extend existing installations to accommodate new construction. 

C. Remove abandoned piping to source of supply and/or main lines. 

D. Remove exposed abandoned pipes, including abandoned pipes above accessible ceilings. Cut 
pipes above ceilings, below floors and behind walls. Cap remaining lines. Repair building 
construction to match original. Remove all clamps, hangers, supports, etc. associated with pipe 
and duct removal. 

E. Disconnect and remove mechanical devices and equipment serving equipment that has been 
removed. 

F. Repair adjacent construction and finishes damaged during demolition and extension work. 

G. Extend existing installations using materials and methods compatible with existing installations, 
or as specified. 

H. Remove unused sections of domestic water piping back to active mains and cap. Capped pipe 
length shall be less than 1.5 times the capped pipe diameter to prevent "dead legs". 

I. Temporarily cap all openings to the sanitary and vent system to prevent odor from entering the 
work area and building. 

3.4 CUTTING AND PATCHING 

A. This Contractor is responsible for all penetrations of existing construction required to complete 
the work of this project. Refer to Section 22 0529 for additional requirements. 

B. Penetrations in existing construction should be reviewed carefully prior to proceeding with any 
work. 

C. Penetrations shall be neat and clean with smooth and/or finished edges. Core drill where 
possible for clean opening. 

D. Repair existing construction as required after penetration is complete to restore to original 
condition. Use similar materials and match adjacent construction unless otherwise noted or 
agreed to by the Architect/Engineer prior to start of work. 
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E. Floor slabs may contain conduit systems. This Contractor is responsible for taking any 
measures required to ensure no conduits or other services are damaged. This includes X-ray or 
similar non-destructive means. 

F. This Contractor is responsible for all costs incurred in repair, relocations, or replacement of any 
cables, conduits, or other services if damaged without proper investigation. 

3.5 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain or are to be reused. 

B. Clean all systems adjacent to project which are affected by the dust and debris caused by this 
construction. 

C. PLUMBING ITEMS REMOVED AND NOT RELOCATED REMAIN THE PROPERTY OF THE 
OWNER. CONTRACTOR SHALL PLACE ITEMS RETAINED BY THE OWNER IN A 
LOCATION COORDINATED WITH THE OWNER. THE CONTRACTOR SHALL DISPOSE OF 
MATERIAL THE OWNER DOES NOT WANT TO REUSE OR RETAIN FOR MAINTENANCE 
PURPOSES. 

3.6 SPECIAL REQUIREMENTS 

A. Install temporary filter media over outside air intakes which are within 100 feet of the limits of 
construction or as noted on the drawings. This Contractor shall complete any cleaning required 
for existing systems which are affected by construction dust and debris. 

B. Review locations of all new penetrations in existing floor slabs or walls. Determine construction 
type and review for possible interferences. Bring all concerns to the attention of the 
Architect/Engineer before proceeding. 

C. All medical gas piping scheduled for removal, relocation, extension, and/or revision will require 
re-certification by an independent agency acceptable to the Owner and NFPA-99 requirements. 
All testing shall conform to NFPA-99. 

END OF SECTION 
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SECTION 22 0529  
PLUMBING SUPPORTS AND ANCHORS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Hangers, Supports, and Associated Anchors. 

B. Equipment Bases and Supports. 

C. Sleeves and Seals. 

D. Flashing and Sealing of Equipment and Pipe Stacks. 

E. Cutting of Openings. 

F. Escutcheon Plates and Trim. 

1.2 REFERENCES 

A. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation. 

B. MSS SP 69 - Pipe Hangers and Supports - Selection and Application. 

C. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

D. MSS SP-127 - Bracing for Piping Systems Seismic-Wind-Dynamic Design, Selection, 
Application. 

1.3 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Section 22 0500. Include plastic 
pipe manufacturers' support spacing requirements. 

1.4 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS 

A. Furnish sleeves and hanger inserts to General Contractor for placement into formwork. 
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PART 2 - PRODUCTS 

2.1 SEISMIC RESTRAINTS 

A. Refer to Section 22 0550 for additional requirements for seismic restraints. 

2.2 HANGER RODS 

A. Hanger rods for single rod hangers shall conform to the following: 
1. Steel, Cast Iron, and Glass Pipe: 

a. Hanger Rod Diameter: 

1) 2" and smaller: 3/8" 
2) 2-1/2" through 3-5/8": 1/2" 
3) 4" through 6": 1/2" 
4) 8": 5/8" 
5) 10": 3/4" 
6) 12": 7/8" 
7) 14" and 16": 1" 
8) 18" and 24": 1-1/4") 

2. Copper and Plastic Pipe: 

a. Hanger Rod Diameter: 

1) 2" and smaller: 3/8" 
2) 2-1/2") through 3-5/8": 1/2" 
3) 4") through 6": 1/2" 
4) 8": 5/8" 
5) 10": 3/4" 
6) 12": 7/8" 
7) 14" and 16": 1" 
8) 18" and 24": 1-1/4" 

B. Rods for double rod hangers may be reduced one size. Minimum rod diameter is 3/8 inches. 

C. Hanger rods and accessories used in mechanical spaces or otherwise dry areas shall have 
ASTM B633 electro-plated zinc finish. 

D. All hanger rods, nuts, washers, clevises, etc., in damp areas shall have ASTM A123 hot-dip 
galvanized finish applied after fabrication. This applies to the following areas: 

2.3 PIPE AND STRUCTURAL SUPPORTS 

A. General: 

1. Pipe hangers, clamps, and supports shall conform to Manufacturers Standardization 
Society MSS SP-58, 69, 89, and 127 (where applicable). 

2. On all insulated piping, provide at each support an insert of same thickness and contour 
as adjoining insulation, between the pipe and insulation jacket, to prevent insulation from 
sagging and crushing. Refer to insulation specifications for materials and additional 
information. 
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3. Copper piping located in an exposed area, including indirect waste piping in kitchens and 
janitor's closets, shall use split ring standoff hangers for copper tubing. Support shall 
include plastic pipe insert similar to Unistrut Cush-A-Clamp, Hydra-Zorb, nVent Cushion 
Clamp or Eaton Vibra-Clamp. Use electro-galvanized or more corrosion resistant and 
threaded rod for floor applications. Use anchors applicable to the wall type with corrosion 
resistant threaded rod for wall applications. 

a. Products:  

1) nVent/M-Co Model #456 
2) Eaton Fig. 3198HCT 
3) Anvil Fig. CT138R 

B. Vertical Supports: 

1. Support and laterally brace vertical pipes at every floor level in multi-story structures, 
unless otherwise noted by applicable codes, but never at intervals over 15 feet Support 
vertical pipes with riser clamps installed below hubs, couplings, or lugs. Provide sufficient 
flexibility to accommodate expansion and contraction to avoid compromising fire barrier 
penetrations or stressing piping at fixed takeoff locations. 

a. Products: 

1) Eaton Fig B3373 Series 
2) nVent 510 Series 
3) Anvil Fig. 90 

2. Cold Pipe: Place restrained neoprene mounts beneath vertical pipe riser clamps to 
prevent sweating of cold pipes. Select neoprene mounts based on the weight of the pipe 
to be supported. Insulate over mounts. 

a. Products: 

1) Mason RBA, RCA or RDA 
2) Mason BR 

3. Cold Pipe Alternative: Insulated pipe riser clamp with no thermal bridging between clamp 
and pipe; water repellant calcium silicate insulation material adhered inside the clamp; 
ASTM A653 galvanized steel clamp. 

a. Products: 

1) Pipeshields, Inc E1000, E1100, E1200, or E1300 (manufacturer to confirm 
based on pipe diameter and weight when in service)  

4. Wall supports shall be used where vertical height of structure exceeds minimum spacing 
requirements. Install wall supports at same spacing as hangers or strut supports along 
vertical length of pipe runs. Wall supports shall be coordinated with the Structural 
Engineer. 

5. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or self-
tapping masonry screws. For expansion anchors into hollow concrete block, use sleeve-
type anchors designed for the specific application. Do not fasten in masonry joints. Do 
not use powder actuated fasteners, wooden plugs, or plastic inserts. 
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C. Hangers and Clamps: 

1. Oversize all hangers, clamps, and supports on insulated piping to allow insulation and 
jacket to pass through unbroken. This applies to both hot and cold pipes. 

2. Hangers in direct contact with bare copper pipe shall include plastic pipe insert similar to 
Unistrut Cush-A-Clamp, Hydra-Zorb, nVent Cushion Clamp or Eaton Vibra-Clamp within 
their temperature limits of -65F to +275F. 

3. Vertical cold pipe drops and rough-ins to fixtures shall be supported by insulated pipe 
clamps to prevent thermal bridging and condensation. 

4. On all insulated piping, provide a semi-cylindrical metallic shield and vapor barrier jacket. 
5. Ferrous hot piping 4 inches and larger shall have steel saddles tack welded to the pipe at 

each support with a depth not less than specified for the insulation. Factory fabricated 
inserts may be used. 

a. Products: 

1) Anvil Fig. 160, 161, 162, 163, 164, 165 
2) Eaton Fig. 3160, 3161, 3162, 3163, 3164, 3165 
3) nVent Model 630, 631, 632, 633, 634, 635 

6. Unless otherwise indicated, hangers shall be as follows: 

a. Clevis Type: Bare Metal Pipe, Rigid Plastic Pipe, Insulated Cold Pipe, Insulated 
Hot Pipe - 3 inches & Smaller 

1) Products: Bare Steel Plastic or Insulated Pipe: 

a) Anvil Fig. 260 
b) Eaton Fig. 3100 
c) nVent Model 400 

2) Products: Bare Copper Pipe Felt or PVC Coated: 

a) Eaton Fig. B3104F or B3100CTC 
b) Anvil Fig. CT65 
c) nVent Fig. 402 

b. Roller Type: Service: Insulated Hot Pipe - 4 inches and Larger 

1) Products: 4" through 6": 

a) Anvil Fig. 181, 271 
b) Eaton Fig. 3110 
c) nVent Model 610 
d) Anvil Fig. 324, 327 

2) Products: 8" and Above: 

a) Anvil Fig. 171, 271 
b) Eaton Fig. 3114, 3117 
c) nVent Model 605 
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c. Continuous Channel with Clevis Type: Service: Plastic Tubing, Flexible Hose, Soft 
Copper Tubing: 

1) Products: 

a) Eaton Fig. B3106, with Fig. B3106V 
b) nVent Model 104, with Model 104V 
c) Anvil Fig. 1V 

d. Adjustable Swivel Ring Type: Bare Metal Pipe - 4 inches and Smaller 

1) Products: Bare Steel Pipe: 

a) Anvil Fig. 69 
b) Eaton Fig. B3170NF 
c) nVent Model 115 

2) Products: Bare Copper Pipe: 

a) Eaton Fig. B3170CTC 
b) nVent 102A0 Series 
c) Anvil Fig. CT-69 

7. Support may be fabricated from U-channel strut or similar shapes. Piping less than 4" in 
diameter shall be secured to strut with clamps of proper design and capacity as required 
to maintain spacing and alignment. Strut shall be independently supported from hanger 
drops or building structure. Size and support shall be per manufacturer's installation 
requirements for structural support of piping. Clamps shall not interrupt piping insulation. 

a. Strut used in mechanical spaces or otherwise dry areas shall have ASTM B633 
electro-plated zinc finish. 

b. Strut used in damp areas listed in hanger rods shall have ASTM A123 hot-dip 
galvanized finish applied after fabrication. 

8. Unless otherwise indicated, pipe supports for use with struts shall be as follows: 

a. Clamp Type: Bare Metal Pipe, Rigid Plastic Pipe, Insulated Cold Pipe, Insulated 
Hot Pipe - 3 inches and smaller 

1) Clamps in direct contact with copper pipe shall include plastic pipe insert 
similar to Unistrut Cush-A-Clamp, Hydra-Zorb, nVent Cushion Clamp or 
Eaton Vibra-Clamp. 

2) Pipes subject to expansion and contraction shall have clamps oversized to 
allow limited pipe movement. 

3) Products: Bare Steel, Plastic or Insulated Pipe: 

a) Unistrut Fig. P1100 or P2500 
b) Eaton Fig. B2000 or B2400 
c) Anvil Fig. AS1200 
d) nVent USC 

4) Products: Bare Copper Pipe: 

a) Eaton Fig. BVT 
b) nVent CADDY Cushion Clamp 
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D. Upper (Structural) Attachments: 

1. Unless otherwise shown, upper attachments for hanger rods or support struts shall be as 
follows: 

a. Steel Structure Clamps: C-Type Wide Flange Beam Clamps (for use on top and/or 
bottom of wide flanges. Not permitted for use with bar-joists.): 

1) Products: 

a) Anvil Fig. 86 
b) Eaton Fig. B3033/B3034 
c) nVent Model 300 & 310 

b. Steel Structure Clamps: Scissor Type Beam Clamps (for use with bar-joists and 
wide flange): 

1) Products: 

a) Anvil Fig. 228, 292 
b) Eaton Fig. B3054 
c) nVent Model 360 

c. Concentrically Loaded Open Web Joist Hangers (for use with bar joists): 

1) Products: 

a) MCL. M1, M2 or M3 

d. Concrete: Concrete Inserts, Single Rod Galvanized: 

1) Products: 

a) Anvil Fig. 282 
b) Eaton Fig. B3014 
c) nVent Model 355 

e. Concrete: Concrete Inserts, Continuous Strip Galvanized: 

1) Products: 

a) Unistrut Corp P3200 Series 
b) Eaton Fig. B22 
c) nVent CONB 
d) Anvil AS249 

f. Concrete Anchors: Fasten to concrete using cast-in or post-installed anchors 
designed per the requirements of Appendix D of ACI 318-05. Post-installed 
anchors shall be qualified for use in cracked concrete by ACI-355.2. 

g. Masonry Anchors: Fasten to concrete masonry units with expansion anchors or 
self-tapping masonry screws. For expansion anchors into hollow concrete block, 
use sleeve-type anchors designed for the specific application. Do not fasten in 
masonry joints. Do not use powder actuated fasteners, wooden plugs, or plastic 
inserts. 
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h. Steel Structure Welding: 

1) Unless otherwise noted, hangers, clips, and auxiliary support steel may be 
welded in lieu of bolting, clamping, or riveting to the building structural 
frame. Take adequate precautions during all welding operations for fire 
prevention and protecting walls and ceilings from smoke damage. 

2.4 OPENINGS IN FLOORS, WALLS AND CEILINGS 

A. Exact locations of all openings for the installation of materials shall be determined by the 
Contractor and given to the General Contractor for installation or construction as the structure is 
built. 

B. Coordinate all openings with other Contractors. 

C. Hire the proper tradesman and furnish all labor, material and equipment to cut openings in or 
through existing structures, or openings in new structures that were not installed, or additional 
openings. Repair all spalling and damage to the satisfaction of the Architect/Engineer. Make 
saw cuts before breaking out concrete to ensure even and uniform opening edges. 

D. Said cutting shall be at the complete expense of each Contractor. Failure to coordinate 
openings with other Contractors shall not exempt the Contractor from providing openings at 
Contractor's expense. 

E. Do not cut structural members without written approval of the Architect or Structural Engineer. 

F. Exposed Housing Penetrations: Seal pipes with surface temperature below 150F, penetrating 
housings with conical stepped, white silicone, EPDM or neoprene pipe flashings and stainless 
steel clamps equal to Portals Plus Pipe Boots or Pipetite. 

2.5 SLEEVES AND LINTELS 

A. Each Contractor shall provide sleeves and lintels for all duct and pipe openings required for the 
Contractor's work in masonry walls and floors, unless specifically shown as being by others. 

B. Fabricate all sleeves from standard weight black steel pipe or as indicated on the drawings. 
Provide continuous sleeve. Cut or split sleeves are not acceptable. 

C. Fabricate all lintels for masonry walls from structural steel shapes or as indicated on the 
drawings. Have all lintels approved by the Architect or Structural Engineer. 

D. Sleeves through the floors on exposed risers shall be flush with the ceiling, with planed squared 
ends extending 1" above the floor in unfinished areas, and flush with the floor in finished areas, 
to accept spring closing floor plates. 

E. Sleeves shall not penetrate structural members or masonry walls without approval from the 
Structural Engineer. Sleeves shall then comply with the Architect/Engineer's design. 

F. Openings through unexcavated floors and/or foundation walls below the floor shall have a 
smooth finish with sufficient annular space around material passing through opening so slight 
settling will not place stress on the material or building structure. 

G. Install all sleeves concentric with pipes. Secure sleeves in concrete to wood forms. This 
Contractor is responsible for sleeves dislodged or moved when pouring concrete. 
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H. Where pipes rise through concrete floors that are on earthen grade, provide 3/4" resilient 
expansion joint material (e.g., foam, rubber, asphalt-coated fiber, bituminous-impregnated felt, 
or cork) wrapped around the pipe, the full depth of concrete, at the point of penetration. Secure 
to prevent shifting during concrete placement and finishing. 

I. Size sleeves large enough to allow expansion and contraction movement. Provide continuous 
insulation wrapping. 

J. Wall Seals ("Link-Seals"): 

1. Underground foundation wall penetrations and where shown on the drawings, pipes 
passing through walls, ceilings, or floors shall have their annular space (sleeve or drilled 
hole - not tapered hole made with knockout plug) sealed by properly sized sealing 
elements consisting of a synthetic rubber material compounded to resist aging, ozone, 
sunlight, water and chemical action. 

2. Sleeves, if used, shall be at least 2 pipe sizes larger than the service pipe and shall 
include a waterstop/anchor around the mid-section of the sleeve, continuously welded to 
or integral formed with the sleeve. Sleeve material options based on fluid carrying pipe 
design temperature: 
a. Any temperature: galvanized steel, painted steel. 
b. Only fluids below 120°FHDPE, PVC. 

3. Pressure shall be maintained by stainless steel bolts and other parts. Pressure plates 
may be of composite material for Models S and OS. 

4. Sealing element shall be as follows: 
 

  Element  

Model Service Material Temperature Range 

S Standard (Stainless) EPDM -40F  to 250F  

T High/Low Temperature (Steam) Silicone -67F  to 400F  

T Fire Seals (1 hour) Silicone -67F  to 400F  

FS Fire Seals (3 hours) Silicone -67F  to 400F  

OS Oil Resistant/Stainless Nitrile -40F  to 210F  

 
5. Manufacturers: 

a. Garlock Pipeline Technologies (GPT) "Link-Seals" 
b. O-Z/Gedney Company 
c. Calpico, Inc. 
d. Innerlynx 
e. Metraflex  
f. Flexicraft 
g. Polywater 

2.6 ESCUTCHEON PLATES AND TRIM 

A. Fit escutcheons to all insulated or uninsulated exposed pipes passing through walls, floors, or 
ceilings of finished rooms. 

B. Escutcheons shall be heavy gauge, cold rolled steel, copper coated under a chromium plated 
finish, heavy spring clip, rigid hinge and latch. 

C. Install galvanized steel (unless otherwise indicated) trim strip to cover vacant space and raw 
construction edges of all rectangular openings in finished rooms. This includes pipe openings. 
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2.7 PIPE PENETRATIONS 

A. Seal all pipe penetrations. Seal non-rated walls and floor penetrations with grout or caulk. 
Backing material may be used. 

B. Seal fire rated wall and floor penetrations with fire seal system as specified. 

2.8 PIPE ANCHORS 

A. Provide all items needed to allow adequate expansion and contraction of all piping. All piping 
shall be supported, guided, aligned, and anchored as required. 

B. Repair all piping leaks and associated damage. Pipes shall not rub on any part of the building. 

2.9 FINISH 

A. Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces, pipe 
shafts, and suspended ceiling spaces are not considered exposed. 

PART 3 - EXECUTION 

3.1 PLUMBING SUPPORTS AND ANCHORS 

A. General Installation Requirements: 

1. Install all items per manufacturer's instructions. 
2. Coordinate the location and method of support of piping systems with all installations 

under other Divisions and Sections of the Specifications. 
3. Where pipe support members are welded to structural building framing, scrape, brush 

clean, and apply one coat of zinc rich primer to welding. 
4. Supports shall extend directly to building structure. Do not support piping from duct 

hangers unless coordinated with Sheet Metal Contractor prior to installation. Do not allow 
lighting or ceiling supports to be hung from piping supports. 

B. Supports Requirements: 

1. Where building structural steel is fireproofed, all hangers, clamps, auxiliary steel, etc., 
which attach to it shall be installed prior to application of fireproofing. Repair all 
fireproofing damaged during pipe installation. 

2. Set all concrete inserts in place before pouring concrete. 
3. Furnish, install and prime all auxiliary structural steel for support of piping systems that 

are not shown on the Drawings as being by others. 
4. Install hangers and supports complete with lock nuts, clamps, rods, bolts, couplings, 

swivels, inserts and required accessories. 
5. Hangers for horizontal piping shall have adequate means of vertical adjustment for 

alignment. 
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C. Pipe Requirements: 

1. Support all piping and equipment, including valves, strainers, traps and other specialties 
and accessories to avoid objectionable or excessive stress, deflection, swaying, sagging 
or vibration in the piping or building structure during erection, cleaning, testing and 
normal operation of the systems. 

2. Do not, however, restrain piping to cause it to snake or buckle between supports or to 
prevent proper movement due to expansion and contraction. 

3. Support piping at equipment and valves so they can be disconnected and removed 
without further supporting the piping. 

4. Piping shall not introduce strains or distortion to connected equipment. 
5. Parallel horizontal pipes may be supported on trapeze hangers made of structural shapes 

and hanger rods; otherwise, pipes shall be supported with individual hangers. 
6. Trapeze hangers may be used where ducts interfere with normal pipe hanging. 
7. Provide additional supports where pipe changes direction, adjacent to flanged valves and 

strainers, at equipment connections and heavy fittings. 
8. Provide at least one hanger adjacent to each joint in grooved end steel pipe with 

mechanical couplings. 

D. Provided the installation complies with all loading requirements of truss and joist manufacturers, 
the following practices are acceptable: 

1. For attachments to joists that are concentrically loaded on the joist, a max of 100 lbs. 
may be attached to the joist within a chord panel. 

2. For attachments to joists that are eccentrically loaded, a max of 25 lbs. may be attached 
to the joist within a chord panel without an additional angle. 

3. Multiple attachments are allowed in each chord panel as long as the sum of the loads do 
not exceed the max load indicated.  

4. For loads between 100 lbs. - 200 lbs., additional L2x2x3/16" (L51xL51x4.8) ASTM A36 
structural steel angles are required and joist must be concentrically loaded. 

5. For loading conditions noted above, total sum of loads shall not exceed 200 lbs. for an 8 
ft segment of joist. For loads greater than 200 lbs. and not noted on the drawings, contact 
engineer prior to installation. 

6. No loads shall be supported from joist bridging. 
7. It is prohibited to cantilever a load using an angle or other structural component that is 

attached to a truss or joist in such a fashion that a torsional force is applied to that 
structural member. 

8. If conditions cannot be met, coordinate installation with truss or joist manufacturer and 
contact Architect/Engineer. 

E. After piping and insulation installation are complete, cut hanger rods back at trapeze supports 
so they do not extend more than 3/4" below bottom face of lowest fastener and blunt any sharp 
edges. 

F. Do not exceed 25 lbs. per hanger and a minimum spacing of 2'-0" on center when attaching to 
metal roof decking (limitation not required with concrete on metal deck). This 25 lbs. load and 
2'-0" spacing include adjacent electrical and architectural items hanging from deck. If the 
hanger restrictions cannot be achieved, supplemental framing off steel framing will need to be 
added. 

G. Do not exceed the manufacturer's recommended maximum load for any hanger or support. 
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H. Steel/Concrete Structure: Spacing of hangers shall not exceed the compressive strength of the 
insulation inserts, and in no case shall exceed the following: 

1. Steel and Fiberglass (Std. Weight or Heavier - Liquid Service): 

a. Maximum Spacing: 

1) 1-1/4" & under: 7'-0" 
2) 1-1/2": 9'-0" 
3) 2": 10'-0" 
4) 2-1/2": 11'-0" 
5) 3": 12'-0" 
6) 4" & larger: 12'-0" 

2. Steel (Std. Weight or Heavier - Vapor Service): 

a. Maximum Spacing: 

1) 1-1/4" and under: 9'-0" 
2) 1-1/2": 12'-0" 
3) 2" & larger: 12'-0" 

3. Hard Drawn Copper & Brass (Liquid Service): 

a. Maximum Spacing: 

1) 3/4" and under: 5'-0" 
2) 1": 6'-0" 
3) 1-1/4": 7'-0" 
4) 1-1/2" 8'-0" 
5) 2": 8'-0" 
6) 2-1/2": 9'-0" 
7) 3": 10'-0" 
8) 4": 12'-0" 
9) 6": 12'-0" 

4. Hard Drawn Copper & Brass (Vapor Service): 

a. Maximum Spacing: 

1) 3/4" & under: 7'-0" 
2) 1": 8'-0" 
3) 1-1/4": 9'-0" 
4) 1-1/2": 10'-0" 
5) 2": 11'-0" 
6) 2-1/2" & larger: 12'-0" 

5. Ultra-Flexible Pipe, and Flexible Hose, and Soft Copper Tubing: 

a. Continuous channel with hangers maximum 8'-0" OC. 

I. Installation of hangers shall conform to MSS SP-58, 69, 89 and the applicable Plumbing Code. 

END OF SECTION 
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SECTION 22 0553  
PLUMBING IDENTIFICATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Identification of products installed under Division 22. 

1.2 REFERENCES 

A. ANSI/ASME A13.1 - Scheme for the Identification of Piping Systems. 

B. ASTM B-1, B-3, and B-8 for copper conductors. 

C. ASTM D-1248 for Polyethylene Extrusion Materials, ICEA S-70-547 Weatherproof Resistant 
Polyethylene Conductors, ICEA S-61-402/NEMA WC5 Thermoplastic Insulated Wire & Cable, 
ICEA S-95-658/NEMA WC70 Non-Shielded 0 “ 2kV Cables. 

D. CGA Pamphlet C-9, Standard Color-Marking of Compressed Gas Cylinders for Medical Use. 

E. NFPA-99: Health Care Facilities. 

F. UL 1581 Standard for Electrical Wires, Cables, and Flexible Cords. 

1.3 SUBMITTALS 

A. Submit shop drawings under provisions of Section 22 0500. Include list of items identified, 
wording, letter sizes, and color coding. 

B. Include valve chart and schedule listing valve tag number, location, function, and valve 
manufacturer's name and model number. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. 3M 

B. Bunting 

C. Calpico 

D. Craftmark 

E. Emedco 

F. Kolbi Industries 

G. Seton 

H. W.H. Brady 
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I. Marking Services 

2.2 MATERIALS 

A. All pipe markers shall conform to ANSI A13.1. Marker lengths and letter sizes shall be at least 
the following: 

 
OD of Pipe or Insulation Marker Length Size of Letters 
Up to and including 1-1/4" 8" 1/2" 

1-1/2" to 2" 8" 3/4" 

2-1/2" to 6" 12" 1-1/4" 
8" to 10" 24" 2-1/2" 

Over 10" 32" 3-1/2" 
Plastic tags may be used for outside diameters under 3/4" 

 

B. Plastic Tags: Minimum 1-1/2" square or round laminated three-layer phenolic with engraved, 
1/4" minimum black letters on light contrasting background. 

C. Brass Tags: Brass background with engraved black letters. Tag size minimum 1-1/2" square or 
1-1/2" round. 

D. Plastic Pipe Markers: Semi-rigid plastic, preformed to fit around pipe or pipe covering; indicating 
flow direction and fluid conveyed. 

E. Underground Pipe Markers: Bright colored continuously printed plastic ribbon tape 6" wide by 
3.5 mils thick, manufactured for direct burial, with aluminum foil core for location by non-ferric 
metal detectors and bold lettering identifying buried item. 

F. Tracer Wire: 

1. Single copper conductors shall be solid or stranded annealed or hard uncoated copper 
per UL83 and ASTM requirements. Tracer tape or copper-coated steel wire is not 
acceptable. 

2. Conductor shall be insulated with HMWPE as specified and applied in a concentric 
manner. The minimum at any point shall not be less than 90% of the specified average 
thickness in compliance with UL 83. 

3. Tracer wire shall be continuously spark tested at 7500 Volts DC. Other electrical and 
mechanical tests shall be in accordance with UL 1581. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install all products per manufacturer's recommendations. 

B. Degrease and clean surfaces to receive adhesive for identification materials. 

C. Valves: 

1. All valves (except shutoff valves at equipment) shall have numbered tags. 
2. Provide or replace numbered tags on all existing valves that are connected to new 

systems or that have been revised. 
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3. Provide all existing valves used to extend utilities to this project with numbered tags. 
Review tag numbering sequence with the Owner prior to ordering tags. 

4. Secure tags with heavy duty key chain and brass "S" link or with mechanically fastened 
plastic straps. 

5. Attach to handwheel or around valve stem. 
6. Number all tags and show the service of the pipe. 
7. Provide one Plexiglas framed valve directory listing all valves, with respective tag 

numbers, uses and locations. Mount directory in location chosen by the 
Architect/Engineer. 

D. Pipe Markers: 

1. Snap-on Markers: Use Seton "Setmark" on pipes up to 5-7/8" OD. Use Seton "Setmark" 
with nylon or Velcro ties for pipes 6" OD and over. Similar styles by other listed 
manufacturers are acceptable. 

2. Apply markers and arrows in the following locations where clearly visible: 

a. At each valve. 
b. On both sides of walls that pipes penetrate. 
c. At least every 20 feet along all pipes. 
d. On each riser and each leg of each "T" joint. 
e. At least once in every room and each story traversed. 

3. Underground Pipe Markers: Install 8" to 10" below grade, directly above buried pipes. 

3.2 SCHEDULE 

A. Pipes to be marked shall be labeled with text as follows, regardless of which method or material 
is used: 

1. DOMESTIC COLD WATER: White lettering; green background 
2. DOMESTIC HOT WATER: White lettering; green background 
3. DOMESTIC HOT WATER CIRCULATING: White lettering; green background 
4. SANITARY SEWER: Black lettering; yellow background 
5. VENT: Black lettering; yellow background 
6. All Underground Pipes: Varies 

END OF SECTION 
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SECTION 22 0719  
PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Piping Insulation. 

B. Insulation Jackets. 

1.2 QUALITY ASSURANCE 

A. Applicator: Company specializing in piping insulation application with five years minimum 
experience. 

B. Materials: Listed and labeled for flame spread/smoke developed rating of no more than 25/50 
when tested per ASTM E84 or UL 723 as required by code. Factory label insulation and jacket 
materials and adhesive, mastic, tapes, and cement material containers with appropriate 
markings of applicable testing agency. 

C. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

D. Products that come in contact with stainless steel shall have a leachable chloride content of 
less than 50 ppm when tested according to ASTM C 871. Insulation materials for use on 
austenitic stainless steel shall be qualified as acceptable according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

1.3 REFERENCES 

A. ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for Buildings 
Except Low-Rise Residential Buildings. 

B. ANSI/ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation. 

C. ANSI/ASTM C534 - Elastomeric Foam Insulation. 

D. ASTM C591 - Unfaced Preformed Rigid Cellular Polyisocyanurate Insulation. 

E. ASTM C1126 - Standard Specification for Faced or Unfaced Rigid Cellular Phenolic Thermal 
Insulation. 

F. ASTM C1729 - Standard Specification for Aluminum Jacketing for Insulation. 

G. ASTM C1767 - Standard Specification for Stainless Steel Jacketing for Insulation. 

H. ASTM E84 - Surface Burning Characteristics of Building Materials. 

I. NFPA 255 - Surface Burning Characteristics of Building Materials. 

J. UL 723 - Surface Burning Characteristics of Building Materials. 
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K. National Commercial & Industrial Insulation Standards - 1999 Edition - as published by Midwest 
Insulation Contractors Association and endorsed by National Insulation Contractors 
Association. 

1.4 SUBMITTALS 

A. Submit shop drawings per Section 22 0500. Include product description, list of materials and 
thickness for each service, and locations. 

PART 2 - PRODUCTS 

2.1 INSULATION 

A. Type A: Glass fiber; ANSI/ASTM C547; 0.24 maximum 'K' value at 75F; non-combustible, 
minimum density 3.0 lb./cu. ft (48kg/m3). All-purpose polymer or polypropylene service jacket, 
listed and labeled at no more than 25/50 when tested per ASTM E84 or UL 723 as required by 
code. 

B. Type B: Flexible elastomeric foam insulation; closed-cell, sponge or expanded rubber 
(polyethylene type is not permitted); ANSI/ASTM C534 Grade 1 Type I for tubular materials; 
flexible plastic; 0.25 maximum 'K' value at 75F, minimum density 3.0 lb./cu. ft (48kg/m3), listed 
and labeled at no more than 25/50 when tested per ASTM E84 or UL 723 as required by code. 
Maximum 1" thick per layer where multiple layers are specified. 

C. Type C: Molded rigid cellular glass; ANSI/ASTM C-552; 0.29 maximum 'K' value at 75F; density 
7.3lb/cu.ft; minimum compressive strength 90 psi parallel to rise; moisture resistant, non-
combustible; suitable for -100F to +900F. For below grade installations, use asphaltic mastic 
paper vapor barrier jacket. Use self-seal all-purpose polymer or polypropylene service jacket for 
above grade installations. 

D. Type D: Hydrous Calcium Silicate; ASTM C533; rigid molded pipe insulation; asbestos free; 
0.40 'K' value at 300F; 1200F maximum service temperature; density 14lb/cu.ft (224kg/m3); 16 
gauge stainless steel tie wires on maximum 12" centers. 

E. Type E: Preformed rigid cellular polyisocyanurate insulation; ANSI/ASTM C591; maximum 'K' 
value of 0.19 at 75F; density 4.0lb/cu.ft; minimum compressive strength 95 psi parallel to rise; 
moisture resistant; listed and labeled at no more than 25/50 when tested per ASTM E84 or UL 
723 as required by code; suitable for -297F to +300F. 

F. Type F: Phenolic insulation; ASTM C1126; maximum 'K' value of 0.22 at 75F; density 
3.75lb/cu.ft; minimum compressive strength 50 psi parallel to rise; moisture resistant; listed and 
labeled at no more than 25/50 when tested per ASTM E84 or UL 723 as required by code; 
suitable for -290F to +250F. 

2.2 VAPOR BARRIER JACKETS 

A. All-purpose polymer or polypropylene service jacket vapor barrier with self-sealing adhesive 
joints. Beach puncture resistance ratio of at least 50 units. Tensile strength: 35 psi minimum. 
Single, self-seal acrylic adhesive on longitudinal jacket laps and butt strips. 

B. Polyvinylidene Chloride (PVDC or Saran) film and tape: Durable and highly moisture and 
moisture vapor resistant. Please refer to manufacturer's recommended installation guidelines. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Install insulation after piping has been tested. Pipe shall be clean, dry and free of rust before 
applying insulation. 

3.2 INSTALLATION 

A. General Installation Requirements: 

1. Install materials per manufacturer's instructions, building codes and industry standards. 
2. Continue insulation with vapor barrier through penetrations. This applies to all insulated 

piping. Maintain fire rating of all penetrations. 

B. Insulated Piping Operating Below 60F: 

1. Insulate fittings, valves, unions, flanges, strainers, flexible connections, flexible hoses, 
and expansion joints. Seal all penetrations of vapor barrier. 

2. On piping operating below 60F in locations that are not mechanically cooled (e.g., 
penthouses, mechanical rooms, tunnels, chases at exterior walls, etc.), Type B insulation 
shall be used. 

3. All balance valves with fluid operating below 60F shall be insulated with a removable plug 
wrapped with vapor barrier tape to allow reading and adjusting of the valve. 

C. Insulated Piping Operating Between 60F and 140F: 

1. Do not insulate flanges and unions, but bevel and seal ends of insulation at such 
locations. Insulate all fittings, valves and strainers. 

D. Insulated Piping Operating Above 140F: 

1. Insulate fittings, valves, flanges, and strainers. 
2. All balance valves with fluid operating above 140F shall be insulated and an opening 

shall be left in the insulation to allow for reading and adjusting the valve. 

E. Exposed Piping: 

1. Locate and cover seams in least visible locations. 
2. Where exposed insulated piping extends above the floor, provide a sheet metal guard 

around the insulation extending 12" above the floor. Guard shall be 0.016" cylindrical 
smooth or stucco aluminum and shall fit tightly to the insulation. 

3. On exposed piping serving kitchen equipment or plumbing fixtures, the piping shall be 
insulated unless local code allows it to be uninsulated. In no instance should the 
uninsulated portion of the piping be more than 4ft in developed length. 
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3.3 SUPPORT PROTECTION 

A. Insulation with pipe size greater than 1-1/2" (38mm) shall be protected from sagging and 
crushing by one of the following means. 

1. High Compressive Strength Insert: On all insulated piping greater than 1-1/2", provide 
shield with insulation insert of same thickness and contour as adjoining insulation at each 
support, between the pipe and insulation jacket, to prevent insulation from sagging and 
crushing. Inserts shall be as follows: 

a. The insert shall be suitable for planned temperatures, be suitable for use with 
specific pipe material, and shall be a minimum 180-degree cylindrical segment the 
same length as metal shields. Inserts shall be: 

b. Cellular glass (Type C) (for all temperature ranges) with a minimum compressive 
strength of 90 psi is acceptable for pipe sizes 14" and below. For pipe sizes larger 
than 14", provide rolled steel plate in addition to the shield.  

c. Molded hydrous calcium silicate (Type D) (only use for pipes with operating 
temperatures above 90F, with a minimum compressive strength of 100 psi is 
acceptable for pipe sizes 14" and below. For pipe sizes larger than 14", provide 
rolled steel plate in addition to the shield. 

d. Polyisocyanurate insulation (Type E) (for pipes below 300F with a minimum 
compressive strength of 24 psi is acceptable for pipe sizes 3" and below, minimum 
60 psi for pipe sizes 4" to 10". For pipe sizes larger than 10", provide rolled steel 
plate in addition to the shield Where insulation is installed on piping located within 
return air plenums and mechanical rooms, insulation shall be listed and labeled at 
no more than 25/50 when tested per ASTM E84 or UL 723 as required by code. 

e. Phenolic (Type F) (for pipes operating below 250F with a minimum compressive 
strength of 90 psi is acceptable for pipe sizes 14" and below. For pipe sizes larger 
than 14", provide rolled steel plate in addition to the shield. 

f. Provide metal shields between hangers or supports and the pipe insulation/insert. 
Shields shall be galvanized sheet metal, half-round with flared edges. Adhere 
shields to insulation. On cold piping, seal the shields vapor-tight to the insulation as 
required to maintain the vapor barrier, or add separate vapor barrier jacket. 

1) Shields shall be at least the following lengths and gauges: 
   Pipe Size Shield Size 

1/2" to 3-1/2" 12" long x 18 gauge 
4" 12" long x 16 gauge 
5" to 6" 18" long x 16 gauge 
8" to 14" 24" long x 14 gauge 
16" to 24" 24" long x 12 gauge 

g. Where rolled steel plate is noted above, provide minimum 1/4" (6mm) rolled 
galvanized steel plates in addition to the shield as reinforcement on large pipes as 
noted above to reduce point loading on roller, trapeze hanger and strut support 
locations depending on insulation compressive strength. 
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2. Premanufactured Insulation Insert/Shield: As an alternative to separate pipe insulation 
insert and saddle, properly sized manufactured integral rigid insulation insert and shield 
assemblies may be used. 

a. Products: 

1) Buckaroo CoolDry 

2) Cooper/B-Line Fig. B3380 through B3384 

3) Pipe Shields A1000, A2000 

3. Premanufactured Insulation Couplings: 

a. Molded thermoplastic slip coupling, -65F to 275F, sizes up to 4-1/8" OD, and 
receive insulation thickness up to 1". Suitable for use indoors or outdoors with UV 
stabilizers. Vertical insulation riser clamps shall have a 1,000lb vertical load rating. 
On cold pipes operating below 60F, cover joint and coupling with vapor barrier 
mastic to ensure continuous vapor barrier. 

b. PET thermoplastic foam load bearing core with elastomeric foam ends and lap-seal 
jacket. 

c. Horizontal Strut Mounted Insulated Pipe Manufacturers: 

1) Klo-Shure or equal 
2) Armafix Ecolight 

d. Vertical: 

1) Manufacturers: Klo-Shure Titan or equal 
4. Premanufactured shield/saddle for use with Elastomeric Foam (Type B): Molded 

thermoplastic rigid pipe saddle sized for insulation outside diameter. Length as required 
by manufacturer. 

B. Rectangular blocks, plugs, or wood material are not acceptable. 

C. Temporary wood blocking may be used by the Piping Contractor for proper height; however, 
these must be removed and replaced with proper inserts by the Insulation Contractor. Refer to 
Supports and Anchors specification section for additional information. 

D. Neatly finish insulation at supports, protrusions, and interruptions. 

E. Ferrous hot piping 4 inches and larger, provide steel saddle at rollers as described in Section 
22 0529 "Plumbing Supports and Anchors". 

3.4 INSULATION 

A. Type A Insulation: 

1. All Service Jackets: Seal all longitudinal joints with self-seal laps using a single pressure 
sensitive adhesive system. Do not staple. 

2. Insulation without self-seal lap may be used if installed with Benjamin Foster 85-20 or 
equivalent Chicago Mastic, 3M or Childers lap adhesive. 

3. Apply insulation with laps on top of pipe. 
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4. Fittings, Valve Bodies and Flanges: For 4" and smaller pipes, insulate with 1 lb. density 
insulation wrapped under compression to a thickness equal to the adjacent pipe 
insulation. For pipes over 4", use mitered segments of pipe insulation. Finish with 
preformed plastic fitting covers. Secure fitting covers with pressure sensitive tape at each 
end. Overlap tape at least 2" on itself. For pipes operating below 60F, seal fitting covers 
with vapor retarder mastic in addition to tape. 

B. Type B Insulation: 

1. Install per manufacturer's instructions or ASTM C1710. 
2. Elastomeric Cellular Foam: Where possible, slip insulation over the open end of pipe 

without slitting. Seal all butt ends, longitudinal seams, and fittings with adhesive. At 
elbows and tees, use mitered connections. Do not compress or crush insulation at 
cemented joints. Joints shall be sealed completely and not pucker or wrinkle. Exterior 
installations shall contain factory applied polymeric, moisture, and UV resistant covering 
with ends sealed with adhesive and similar cover; or Contractor shall paint the outside of 
outdoor insulation with two coats of latex enamel paint recommended by the 
manufacturer. 

3. Insulation Installation on Straight Pipes and Tubes: 

a. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

b. Insulation must be installed in compression to allow for expansion and contraction. 
Insulation shall be pushed onto the pipe, never pulled. Stretching of insulation may 
result in open seams and joints. 

4. Insulation Installation on Valves and Pipe Specialties: 

a. Install preformed sections of same material as straight segments of pipe insulation 
when available. 

b. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

c. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

C. Type C Insulation: 

1. Seal all longitudinal joints with manufacturer approved adhesive. Secure butt joint strips 
in a similar manner. 

2. Insulate fittings with prefabricated fittings. 

D. Type D Insulation: 

1. Use pre-molded half sections. Butt longitudinal and circumferential joints tightly. Wire in 
place with 16 gauge stainless steel wire on maximum 12" centers. 

2. Apply in two layers. Stagger all joints between layers. Wire each layer individually. 

E. Type E Insulation: 

1. Indoors, above grade or below grade, Polyvinylidene chloride (PVDC or Saran) vapor 
retarder film and tape: Seal all longitudinal joints with manufacturer approved adhesive. 
Secure butt joint strips in a similar manner. Refer to manufacturer's recommendations for 
installation guidelines. 

2. Insulate pipe fittings with prefabricated insulation fittings. 
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F. Type F Insulation: 

1. Seal all longitudinal joints with manufacturer approved adhesive or mastic. Secure butt 
joint strips in a similar manner. 

2. Indoors, above grade or below grade, polyvinylidene chloride (PVDC or Saran) vapor 
retarder film and tape: Seal all longitudinal joints with manufacturer approved adhesive. 
Secure butt joint strips in a similar manner. Refer to manufacturer's recommendations for 
installation guidelines. 

3. Insulate pipe fittings with prefabricated insulation fittings. 

3.5 SCHEDULE 

A. Refer to drawings for insulation schedule. 

END OF SECTION 
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	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	2430.03 - 02 3000 Subsurface Investigation - Final 26-05-20
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements, which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Alternates: Please refer to Section 01 2300 Alternates.

	1.3 SUBSURFACE INVESTIGATION
	A. Information Not Guaranteed: Information on the Drawings and in the Project Manual relating to subsurface conditions, natural phenomena, and existing utilities and structures is from the best sources presently available. Such information is furnishe...
	B. Foundation Engineering Report: Refer to the Geotechnical Report in the Appendices.

	1.4 CONFIRMATION OF GRADES AND UTILITIES
	A. Prior to commencement of site excavating operations, the Contractor shall compare existing site grading and proposed new site grading. Where existing utilities are indicated but their inverts or depths are not, exploratory excavating shall be perfo...
	B. Utilities existing on the site shall be carefully protected from damage and relocated or removed as required by the work and in accordance with the Contract Documents. When an active utility line is exposed during construction, its location and ele...
	C. If exploratory excavating confirms that the depth of existing utilities will be negatively impacted by proposed new grades (i.e., will be too shallow or become exposed), immediately notify the Designer and the Owner. Do not proceed with work in suc...

	1.5 CONFIRMATION OF INTEGRITY OF ADJACENT STRUCTURES
	A. Prior to commencement of site excavating operations, the Contractor shall compare foundation depths of existing structures and proposed depths of new utilities. Where existing structures are indicated but their foundation depths are not, explorator...
	B. If exploratory excavating confirms that the footing depths of existing structures may be negatively impacted or undermined by proposed new excavations, immediately notify the Designer and the Owner. Do not proceed with work in such areas until inst...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	2430.03 - 02 4100 Demolition - Final 26-05-22
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements, which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included:
	1. Demolition and removal of selected portions of buildings and structures and as required for new work. Refer to the Drawings for additional requirements.
	2. Demolition and removal of selected site elements and as required for new work. Refer to the Drawings for additional requirements.
	3. Salvage of existing items to be reused or turned over to the facility.
	4. Removal and legal disposal of demolished materials off site. Except those items specifically designated to be relocated, reused, or turned over to the facility, all existing removed materials, items, trash, and debris shall become property of the C...
	5. Maintenance, Care of trees existing to remain shall not be damaged during all work. Any trees damaged during work shall be replaced at General Contractor’s expense.
	6. Demolition and removal work shall properly prepare for alteration work and new construction to be provided under the Contract.
	7. Scheduling and sequencing operations without interrupting utilities serving occupied areas. If interruption is required, obtain written permission from the utility company and the Owner. Schedule interruption when the least amount of inconvenience ...

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 01 5000 – Temporary Facilities And Controls:
	a. Maintenance of access, cleaning during construction, dust and noise control.

	2. Section 01 7419 – Construction Waste Management And Disposal:
	a. Waste management and recycling.

	3. Division 22 – Plumbing:
	a. Disconnecting, capping and otherwise making inactive existing plumbing services in areas where demolition and removal work is required.
	b. Disconnection and reinstallation of plumbing equipment temporarily interrupted during construction.

	4. Division 23 – Heating, Ventilating and Air Conditioning (filed sub-bid required):
	a. Disconnecting, capping and otherwise making inactive existing HVAC services in areas where demolition and removal work is required.
	b. Disconnect and reinstallation of HVAC equipment temporarily interrupted during construction.

	5. Division 26 – Electrical (filed sub-bid required):
	a. Disconnecting, capping and otherwise making inactive existing electrical services in areas where demolition and removal work is required.
	b. Disconnect and reinstallation of electrical equipment temporarily interrupted during construction.

	6. Section 31 1000 – Site Clearing:
	a. Excavating and removal of existing pavement, sub-surface building and utility structures and lines, appurtenances, and other elements indicated on the Drawings.



	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and legally dispose of them off-site, unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage: Detach items from existing construction and deliver them to the User Agency ready for reuse, at a location designated by the User Agency. Protect from weather until accepted by User Agency.
	C. Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and reinstall them where indicated. Protect from weather until reinstallation.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques, antiques, and other items of interest or value to the Owner that may be encountered during selective demolition remai...

	1.5 SUBMITTALS
	A. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with early and late starting and finishing dates for each activity. Ensure User Agency's on-site operations are uninterrupted if applicable.
	2. Interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.
	5. Locations of proposed dust- and noise-control temporary partitions and means of egress, including for other occupants affected by selective demolition operations.
	6. Coordination of User Agency's continuing occupancy of portions of existing building and of User Agency's partial occupancy of completed Work.
	7. Means of protection for items to remain and items in path of waste removal from building.

	B. Inventory: After selective demolition is complete, submit a list of items that have been removed and salvaged, and turned over to the User Agency.
	C. Predemolition Videotapes: Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by selective demolition operations. Comply with Division 01. Submit before Wo...
	D. Landfill Records: Provide trip tickets (receipts) indicating receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.
	1. Comply with submittal requirements in Section 01 7419 – Construction Waste Management And Disposal.


	1.6 QUALITY ASSURANCE
	A. Examination of Existing Conditions: The Contractor shall examine the Contract Drawings for demolition and removal requirements and provisions for new work. Verify all existing conditions and dimensions before commencing work. The Contractor shall v...
	B. Demolition Firm Qualifications: An experienced firm that has specialized in demolition work similar in material and extent to that indicated for this Project.
	C. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.
	D. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	E. Standards: Comply with ANSI A10.6 and NFPA 241.
	F. Predemolition Conference: Conduct conference at Project site to comply with requirements in Section 01 3100 - Project Management and Coordination. Review methods and procedures related to selective demolition including, but not limited to, the foll...
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of materials, demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.
	6. All demolition operations affecting existing structure shall be done carefully and in coordination with installation of temporary support structure.


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


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. Inventory and record the condition of items to be removed and reinstalled and items to be removed and salvaged.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a written report to Designer.
	E. Engage a professional engineer registered in the Commonwealth of Massachusetts to survey condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adja...
	F. Survey of Existing Conditions: Record existing conditions by use of preconstruction videotapes.
	1. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.

	G. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Service/System Requirements: Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Arrange to shut off indicated utilities with utility companies and User Agency.
	2. If services/systems are required to be removed, relocated, or abandoned, before proceeding with selective demolition provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to oth...
	3. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing. Where entire wall is to be removed, existing services/systems may be removed with removal of the wall.
	4. Prior to commencing cutting work in existing surfaces, take all precautionary measures to assure that mechanical and electrical services to the particular area have been made inactive. Coordinate with Fire Protection, Plumbing, HVAC, and Electrical...
	5. If, during the process of cutting work, existing utility lines are encountered which are not indicated on the Drawings, regardless of their condition, immediately report such items to the Designer. Do not proceed with work in such areas until instr...


	3.3 PREPARATION
	A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Comply with requirements for access and protection specified in Section 01 5000 – Temporary Facilities and Controls.
	2. Maintain adequate passage to and from all exits at all times. Before any work is done which significantly alters access or egress patterns, consult with the Designer and obtain approval of code required egress. Under no condition block or interfere...

	B. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontrolled move...
	1. Strengthen or add new supports when required during progress of selective demolition.
	2. Remove temporary shoring, bracing and structural supports when no longer required.
	3. Post warning signs and place barricades as applicable during placement and removal of temporary shoring.

	C. Conduct demolition operations to prevent injury to people and damage to adjacent buildings and facilities to remain. Ensure safe passage of people around demolition area(s).
	1. Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction. Provide temporary barricades as required to limit access to demolition areas.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.

	D. Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases, explosives, acids, flammables, or other dangerous materials before proceeding with demolition operations.

	3.4 SELECTIVE DEMOLITION, GENERAL
	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. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. 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 hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. 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 fire watch and port...
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly. Comply with requirements in Section 01 7419 – Construction Waste Management and Disposal.

	B. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers.
	3. Store items in a secure area until delivery to User Agency.
	4. Transport items to storage area designated by the Owner.
	5. Protect items from damage during transport and storage.

	C. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse. Paint equipment to match new equipment.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Designer, items may be removed to a suitable, protected storage location during selective demolition and cl...
	E. Items for Re-use and Preservation of Existing Surfaces to Remain:
	1. The Contractor shall inspect closely each item specifically designated to be relocated, re-used, or turned over to the Owner prior to its removal, and immediately report damages and defects to the Designer and the Owner. The Contractor shall be res...
	2. Unless special surface preparation is specified under other Specification Sections, leave existing surfaces that are to remain in a condition suitable to receive new materials and/or finishes.


	3.5 PROTECTION OF PUBLIC AND PROPERTY
	A. Provide all measures required by federal, state and municipal laws, regulations, and ordinances for the protection of surrounding property, the public, workmen, and the Owner’s employees during all demolition and removal operations. Measures are to...
	B. Protect all walks, roads, streets, curbs, pavements, trees and plantings, on and off premises, and bear all costs for correcting such damage as directed by the Designer, and to the satisfaction of the Owner.
	C. Demolition shall be performed in such a manner that will insure the safety of adjacent property. Protect adjacent property from damage and protect persons occupying adjacent property from injuries which might occur from falling debris or other caus...
	D. Every precaution shall be taken to protect against movement or settlement of the building, of adjacent buildings, structures, sidewalks, roads, streets, curbs and pavements. Provide and place at the Contractor’s own expense, all necessary bracing a...
	E. Remove portions of structures with care by using tools and methods that will not transfer heavy shocks to existing and adjacent building structures, both internal and external of the particular work area.
	F. Provide and maintain in proper condition, suitable fire resistive dust barriers around areas where interior demolition and removal work is in progress. Dust barriers shall prevent the dust migration to adjacent areas. Remove dust barriers upon comp...
	G. Protect unaltered portions of existing construction, including finishes, furnishings and equipment
	H. Provide secure weather protection where demolition has removed a portion of the exterior envelope.

	3.6 DISCOVERY OF HAZARDOUS MATERIALS
	A. If hazardous materials, such as chemicals, asbestos-containing materials, or other hazardous materials are discovered during the course of the work, cease work in affected area only and immediately notify the Designer and the Owner of such discover...
	B. If unmarked containers are discovered during the course of the work, cease work in the affected area only and immediately notify the Designer and the Owner of such discovery. Do not proceed with work in such areas until instructions are issued by t...

	3.7 CUTTING
	A. Perform all cutting of existing surfaces in a manner which will ensure a minimal difference between the cut area and new materials when patched. Use extreme care when cutting existing surfaces containing concealed utility lines which are indicated ...
	B. Provide a flush saw cut edge where pavement, curb and concrete removals abut new construction work or existing surfaces to remain undisturbed.

	3.8 DISPOSAL OF DEMOLISHED MATERIALS
	A. General: Comply with requirements of Section 01 7419 – Construction Waste Management and Disposal and the following.
	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.

	B. Burning: Do not burn demolished materials.

	3.9 CLEANING & REPAIR
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Premises shall be left in a broom clean condition and ready to accept alteration work and new construction.
	B. Repair any areas damaged by demolition operations to match original condition as directed by the Designer.



	2430.03 - 03 0505 Underslab Vapor Barrier
	2430.03 - 03 3000 Cast-In-Place Concrete - Final 26-05-22 el reviewed
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes for the following applications:
	a. Slabs-on-grade.
	b. Structural ramp, stair and landing slabs.
	c. footings and foundation walls.


	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Install the following items as furnished by the designated sections.
	1. Section 22 0001 – Plumbing
	a. Sleeves and Hanger inserts for placement into formwork.

	2. Section 23 0001 – HVAC
	a. Pipe and duct sleeves for placement into formwork.

	3. Section 26 0001 – Electrical
	a. Sleeves, anchors, inserts, plates and similar items for electrical systems.


	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: Not Applicable.

	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.
	2. Indicate amount of fly ash in the mix.

	C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical conne...
	1. Indicate coordination requirements for reinforcement locations with requirements of structural steel, steel joints, and steel deck.

	D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer licensed in the Commonwealth of Massachusetts detailing fabrication, assembly, and support of formwork.
	1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, shoring removal, and installing and removing reshoring.
	2. Blockouts for Architectural Joint Systems: Indicate blockouts and coordination with architectural joint systems

	E. Formwork Inspection: Indicate compliance with approved shop drawings.
	F. Anchor Bolt Location: Indicate compliance with approved shop drawings.
	G. Material Test Reports: For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.

	H. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Semi-rigid joint filler.
	7. Joint-filler strips.
	8. Repair materials.

	I. Field quality-control test and inspection reports.
	J. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	B. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Techn...

	C. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	D. Welding: Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code--Reinforcing Steel."
	E. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specification for Structural Concrete."
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	F. Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	G. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the foll...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete subcontractor.

	2. Review special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and isolation joints, and jo...


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage. Avoid damaging coatings on steel reinforcement.


	PART 2 -  PRODUCTS
	2.1 CONCRETE MATERIALS
	A. Cement: shall be American-made Portland Cement, free from water soluble salts or alkalis which will cause efflorescence on exposed surfaces. Portland Cement shall be Type II, ASTM C150. Use only one brand of cement for each type of cement throughou...
	1. Fly Ash: ASTM C 618
	2. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

	B. Normal Weight Fine Aggregate: shall be washed, inert, natural sand conforming to ASTM C33 and following additional requirements:
	C. Normal Weight Coarse Aggregate: shall be well graded crushed stone or washed gravel conforming to ASTM C33 and the following additional requirements:
	Designated Size
	Maximum designated sizes for normal weight coarse aggregate to be used in concrete sections shall be as noted below, except that sizes shall also be chosen in conjunction with required clearances.
	1. One and one-half inches for sections over ten inches in thickness.
	2. One inch for sections more than eight and up to ten inches in thickness.
	3. Three-quarter inch for sections more than three and up to eight inches in thickness.

	D. Water: shall be from approved source, potable, clean and free from oils, acids, alkali, organic matter and other deleterious material.
	E. Admixtures:
	1. Water-reducing agent:
	a. WRDA, GCPAT.
	b. Plastocrete 100, Sika Corp.
	c. Master Pozzolith 322, BASF.
	d. Or equal.
	e. Note: Water-reducing agent shall be by same manufacturer as air-entraining agent.

	2. Air-entraining agent:
	a. Darex AEA, GCPAT.
	b. Sika Air 260, Sika Corp.
	c. MasterAir VR 10, BASF.
	d. Or equal.

	3. Superplasticizer: High-range water-reducer conforming to ASTM C494, Type F or Type G.
	4. Admixtures retarding setting of cement in concrete shall not be used without written approval of Designer.
	5. Admixtures causing accelerated setting of cement in concrete shall not be used without written approval of Designer.


	2.2 CONCRETE MIXTURES
	A. The Contractor shall recommend, on the basis of trial mixes and strength curves specified below, design mixes for each type and strength of concrete. The Testing Agency will verify that the proposed mix designs conform to all specification requirem...
	B. Sufficient materials for concrete mix design shall be furnished by the Contractor not less than five weeks before use. Duplicate small samples plainly and neatly labeled with source, where proposed to be used, date, and name of collector shall be p...
	C. Mixes shall be designed in accordance with "Method 1" of ACI 301, and the requirements of this Section. All concrete is normalweight unless specifically designated otherwise; air-dry weight not to exceed 150 lbs. per cubic foot.
	D. Limiting values shown below apply for specific strengths of concrete with coarse aggregates less than one and one-half inches unless noted otherwise in TABLE A below.
	E. In all slabs and walls exposed to weather, all concrete shall contain the approved air-entraining admixture as per manufacturer's written instructions, to provide entrained air, by volume, in the cured concrete within 4.5 to 6.5 percent.
	F. Water-Reducing Admixture - The approved water-reducing admixture shall be used in all concrete, in accordance with manufacturer's written instructions.
	G. Concrete slabs, including slabs on grade, shall have a maximum water cement ratio of 0.45.
	H. Water content and cement content of concrete to be used in work shall be based on curve showing relation between water content, cement content, and 7 and 28 day compressive strengths of concrete made using proposed materials. Curves shall be determ...
	I. Any deviation from approved mix design, which the Contractor deems desirable under certain project conditions, will not be allowed without written approval of Designer. Cost of any additional testing by Testing Agency associated therewith shall be ...

	2.3 FORM MATERIALS
	A. Construct formwork to shapes, lines, and dimensions required, plumb and straight, secured and braced sufficiently rigid to prevent deformation under load, and sufficiently tight to prevent leakage, all in conformance with ACI Standard 347, “Recomme...
	B. Formwork for exposed concrete shall be medium-density plastic overlaid plywood, 5/8” minimum thickness; for concealed concrete shall be “Plyform” plywood, 5/8” minimum thickness, or equal.
	C. Chamfer Strips: Half-inch, 45 degree poplar wood strips, nailed six inches on center, and installed in inside corners of all forms, unless otherwise directed by Designer.
	D. Form Ties and Spreaders: Richmond Tyscrus by Richmond Screw Anchor Co.; Superior-ties by Superior Concrete Accessories, Ind.; or Sure-Grip Ties by Dayton, or equal. Sure-Grip and Shore Co. Wire ties shall not be used. Ties for foundation walls shal...
	E. Form Release Agent: Non-staining and non-emulsifiable type, or equal approved by Designer. Form release agent shall be biodegradable and shall not impart any stain to concrete nor interfere with adherence of any material to be applied to concrete s...

	2.4 REINFORCEMENT AND ACCESSORIES
	A. Reinforcing Steel Bars: shall be newly rolled billet steel conforming to ASTM A615 Grade 60. Bars shall be bent cold.
	B. Welded Wire Fabric: shall conform to ASTM A185.
	C. Reinforcement Accessories: shall conform to Product Standard PS7-766, National Bureau of Standards, Department of Commerce, Class C, as produced by Dayton Superior Co., R.K.L. Building Specialties Co., Inc., or equal. Reinforcement accessories shal...

	2.5 MISCELLANEOUS MATERIALS
	A. Grout: shall be ready-to-use metallic aggregate product requiring only addition of water at job site such as MasterFlow 885 by BASF, Vibro-Foil Ready-Mixed by GCPAT, Ferrolith G by Sonneborn, or equal. Grout shall be easily workable and shall have ...


	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. Examine all work prepared by others to receive work of this Section and report any defects affecting installation to the Contractor for correction. Commencement of work will be construed as complete acceptance of preparatory work by others.
	1. Inspection shall be performed by a structural engineer licensed in the Commonwealth of Massachusetts. Certify compliance with shop drawings.


	3.2 HANDLING, STORAGE, AND PROTECTION OF MATERIALS
	A. Handle and store materials separately in such manner as to prevent intrusion of foreign matter, segregation, or deterioration. Do not use foreign materials or those containing ice. Remove improper and rejected materials immediately from point of us...

	3.3 ERECTION OF FORMWORK, SHORING AND RESHORING
	A. Set and maintain formwork to insure complete concrete work within tolerance limits listed in ACI 347 latest edition, "Recommended Practice for Concrete Formwork", and with following additional requirements:
	1. Maximum variations from plumb:
	a. In surfaces of columns and walls:
	1) In any 10 feet of length: 1/4 inch
	2) Maximum for entire length: 1/2 inch


	2. Maximum variations from established position in plan shown on the drawings:
	a. Walls: 3/4 inch

	3. Variations in cross-sectional dimensions of columns and beams and in thickness of slabs and walls.
	a. Minus: 1/8 inch
	b. Plus: 1/4 inch


	B. For a minimum of one hour prior to concrete placement, wet forms continuously with water to swell forms in order to prevent leakage of concrete matrix and to minimize absorption of concrete matrix water by form materials. This requirement may be wa...
	C. Before form materials can be re-used, surfaces that will be in contact with freshly cast concrete shall be thoroughly cleaned, damaged areas repaired and projecting nails withdrawn. Re-use of form material shall be subject to approval by Designer.

	3.4 PLACING OF REINFORCEMENT
	A. Reinforcement shall be placed in accordance with requirements of CRSI 93, "Recommended Practice for Placing Reinforcing Bars" and CRSI 93, "Recommended Practice for Placing Bar Supports" and with further requirements below.
	B. Reinforcement shall be accurately placed in accordance with Contract Documents and shall be firmly secured in position by wire ties, chairs, spacers, and hangers, each of type approved by Designer.
	C. Bending, welding or cutting reinforcement in field in any manner other than as shown on Drawings, is prohibited, unless specific approval for each case is given by Designer.
	D. Reinforcement shall be continuous through construction joints unless otherwise indicated on Drawings.
	E. Reinforcement shall be spliced only in accordance with requirements of Contract Documents or as otherwise specifically approved by Designer. Splices of reinforcement at points of maximum stress shall generally be avoided. Welded wire fabric shall l...
	F. At time concrete is placed, reinforcement shall be free of excessive rust, scale, or other coatings that will destroy or reduce bond requirements. Reinforcement expected to be exposed to weather for a considerable length of time shall be painted wi...
	G. Before concrete is cast, check all reinforcement after it is placed to insure that reinforcement conforms to Contract Documents and approved Shop Drawings. Such checking shall be done only by qualified experienced personnel. In addition, the Design...

	3.5 JOINTS
	A. Construction and control joints indicated on Drawings are mandatory and shall not be omitted.
	B. Joints not indicated or specified shall be placed to least impair strength of structure and shall be subject to approval of Designer.

	3.6 INSTALLATION OF EMBEDDED ITEMS
	A. Conform to requirements of ACI 318, paragraph 6.3, "Conduits and Pipes Embedded in Concrete", and as specified below.
	B. Install steel sleeves, embedded wall plates and similar items, furnished by other trades, at locations shown on the drawings.

	3.7 MIXING, CONSISTENCY, AND DELIVERY OF CONCRETE
	A. Concrete shall be ready-mixed, produced by plant acceptable to Designer. Hand or site mixing shall not be done. Constituents, including admixtures except certain corrosion inhibitors and superplasticizers, shall be batched at central batch plant. A...
	B. Central plant and rolling stock equipment and methods shall conform with Truck Mixer and Agitator Standard of Truck Mixer Manufacturer's Bureau of National Ready-Mixed Concrete Association, and Contract Documents. Consistency of concrete at time of...
	C. Ready mixed concrete shall be transported to site in watertight agitator or mixer trucks loaded not in excess of rated capacities. Discharge at site shall be within one and one-half hours after cement was first introduced into mix. Discard cement n...
	D. Retempering of concrete which has partially hardened, that is, mixing with or without additional cement, aggregates, or water, will not be permitted.

	3.8 PLACING CONCRETE
	A. Intent of this Specification is that concrete shall not be pumped. Refer to "Submittals and Concrete Constituents" in this Section for requirements should pumping be proposed.
	B. Remove water and foreign matter from forms and excavations and, except in freezing weather or as otherwise directed, thoroughly wet wood forms just prior to placing concrete. Place no concrete on frozen soil and provide adequate protection against ...
	C. To secure full bond at construction joints, surfaces of concrete already placed, including vertical and inclined surfaces, shall be thoroughly cleaned of foreign materials and laitance, roughened with suitable tools such as chipping hammers or wire...
	D. Do not place concrete having slump outside of allowable slump range.
	E. Transport concrete from mixer to place of final deposit as rapidly as practical by methods which prevent separation of ingredients and displacement of reinforcement, and which avoid rehandling. Deposit no partially hardened concrete. When concrete ...
	F. Concrete shall be placed in such manner as to prevent segregation, and accumulations of hardened concrete on forms or reinforcement above mass of concrete being placed. To achieve this end, suitable hoppers, spouts with restricted outlets and tremi...
	G. During and immediately after depositing, concrete shall be thoroughly compacted by means of internal type mechanical vibrators or other tools, or by spading to produce required quality of finish. Vibration shall be done by experienced operators und...
	H. Concrete shall be deposited continuously, and in layers of such thickness that no concrete will be deposited on concrete which has hardened sufficiently to cause formation of seams and planes of weakness within section. If section cannot be placed ...
	I. Cold joints, particularly in exposed concrete, including "honeycomb", are unacceptable. If they occur in concrete surfaces exposed to view, Designer will require that entire section in which blemish occurs be removed and replaced with new materials...
	J. Chutes, hoppers, spouts, adjacent work, etc. shall be thoroughly cleaned before and after each run and water and debris shall be discharged outside form.

	3.9 FINISHING OF UNFORMED CONCRETE SURFACES
	A. Smooth troweled finish: shall be provided where concrete flatwork is to be exposed in the finished work or is to receive resilient flooring materials.
	B. Floated finish: shall be provided for top surfaces of walls, slabs and beams.
	C. Steel Broom Finish (with smooth edging): shall be provided at exterior concrete walks, pavements and steps.
	D. The Contractor, at his own expense, shall level depressed spots and grind high spots in concrete surfaces which are in excess of specified tolerances. Leveling materials proposed for providing proper surface shall be approved by Designer.

	3.10 REPAIRING OF UNFORMED CONCRETE SURFACES
	A. Tops of slabs shall be repaired by using either same material as originally cast or by use of dry-pack material, as approved by Designer. Areas affected shall be chipped back square and to depth of one inch minimum. Hole shall then be moistened wit...

	3.11 CURING AND PROTECTION
	A. When concrete is placed at or below ambient air temperatures of 40 degrees F. or whenever in opinion of Designer, such or lower temperatures are likely to occur within 48 hours after placement of concrete, cold weather concreting procedures, accord...
	B. Protect concrete work against injury from heat, cold, and defacement of any nature during construction operations.
	C. Concrete shall be treated and protected immediately after concreting or cement finishing is completed, to provide continuous moist curing above 50 degrees F. for at least seven days, regardless of ambient air temperatures.
	D. Curing compounds will not be permitted for slabs.
	E. Keep permanent temperature record showing date and outside temperature for concreting operations. Thermometer readings shall be taken at start of work in morning, at noon, and again late in afternoon. Locations of concrete placed during such period...

	3.12 REMOVAL OF FORMWORK, SHORING AND RESHORING
	A. The Contractor shall be responsible for proper removal of formwork, shoring, and reshoring.
	B. Forms shall be removed only after concrete has attained sufficient strength to support its shown weight, construction loads to be placed thereon and lateral loads, without damage to structure or excessive deflection.
	C. Forms and supports shall remain in place for not less than minimum periods of time noted below. These periods represent cumulative number of days or fractions thereof, consecutive unless otherwise approved by Designer during which time mean daily a...
	1. Horizontal Surfaces: except as noted below, concrete shall have reached 300 day-degrees of curing and attained strength of not less than 60 percent of f'c.
	a. Soffits of beams or girders shall remain supported and in place until concrete has attained 600 day-degrees#.
	b. Forms and supports of floor slabs shall remain in place until concrete has reached 400 day-degrees.
	c. Definition of day-degrees: Total number of days times mean daily air temperature at surfaces of concrete. For example, five days at temperature of 60 degrees F. equals 300 day degrees. Days or fractions of days in which temperature is below 50 degr...


	D. Form removal shall be so performed that reshores are placed at same time as stripping operations, and that no area larger than one-fourth of a slab panel is unsupported at any time.
	E. Any test cylinders required to verify the specified minimum strengths for form removal shall be field cured under the same conditions as the concrete they represent. Such cylinders and testing shall be at the Contractor's expense.

	3.13 REPAIRING AND FINISHING OF FORMED AND ARCHITECTURAL CONCRETE SURFACES
	A. In accordance with the provisions of ACI 301, Chapter 10, all concrete shall have "smooth form finish".
	B. Intent of this Specification is to require forms, mixtures of concrete, and workmanship so that concrete surfaces will require no patching, except for plugging of tie holes. However, where patching is acceptable to Designer, procedure described bel...
	C. Defective concrete and honeycombed areas shall not be patched unless examined and approval is given by Designer. If such approval is received by the Contractor, areas involved shall be chipped down square and at least one inch deep to sound concret...
	1. Mortar for patching shall be same mix as above except aggregate shall pass a No. 14 sieve.
	2. For all concrete to receive "smooth" finish, remove formwork fins and clean entire surface of grease, form oil, laitance, dust, and other foreign matter.
	3. "Smooth" finish shall consist of having all fins removed, joint marks smoothed off, blemishes removed, and surfaces left smooth and unmarred.
	4. Begin finishing operations as soon as practicable after removal of forms, continue with curing operations after finishing is completed. After concrete has been well cured, carefully inspect surfaces. Remove any fins, rough spots, streaks, hardened ...

	D. Patches which become crazed, cracked, or sound hollow upon tapping shall be removed and replaced with new material at the Contractor's expense.

	3.14 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	C. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at the Contractor's expense.

	3.15 CLEANING
	A. Concrete surfaces shall be cleaned of objectionable stains as determined by the Designer. Materials containing acid in any form or methods which will damage "skin" of concrete surfaces shall not be employed, except where otherwise specified.



	2430.03 - 04 0001 FSB Masonry Work - Final 26-06-16
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.
	B. Sub Sub-Bid Requirements: (None required under this Section.)
	C. Reference Drawings: The Work of this Trade Bid is shown on, but not limited to, the following Contract Drawings:

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. All Work of Section 04 2000 – Unit Masonry.

	B. Alternates: Please refer to Section 01 2300 Alternates. Provide labor, materials, and equipment necessary to perform work during off hours to meet accelerated September 25th substantial completion deadline.



	2430.03 - 04 2000 Unit Masonry - Final 26-05-22 el reviewed
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Reinforcing steel, masonry joint reinforcement, ties and anchors.
	4. Marking and identification for fire- and smoke-partitions.
	5. Lintels over new wall openings.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Install the following items as furnished by the designated Sections:
	1. Section 05 5000 – Metal Fabrications:
	a. Lintels, miscellaneous metal and iron sleeves, anchors, inserts, and plates to be built into masonry walls.

	2. Section 06 1000 – Rough Carpentry:
	a. Wood nailers and blocking built into masonry.

	3. Section 08 1113 – Hollow Metal Doors And Frames:
	a. Hollow metal frames in masonry openings.

	4. Section 23 0001 – Heating, Ventilating, And Air Conditioning:
	a. Grilles in interior masonry walls.
	b. Access doors in masonry openings.
	c. Pipe and duct sleeves for placement into masonry openings.

	5. Section 26 0001 – Electrical:
	a. Access doors in masonry openings.


	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 01 4325 – Testing Agency Services.
	2. Section 07 8443 – Fire-Resistive Joint Systems for fire-resistive joint systems openings in masonry walls and at heads of masonry walls.
	3. Section 07 9200 – Joint Sealants for sealing control and expansion joints in unit masonry.


	1.3 PERFORMANCE REQUIREMENTS
	A. Comply with the requirements of current edition of ACI 530.1/ASCE 6/TMS 602, for the work of this Section, as required by Code, inclusive of requirements for masonry in Seismic Design Category C.
	B. Provide unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry by testing masonry prisms according to ASTM C 1314.


	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For the following:
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."

	C. Samples for Verification: For each type and color of the following:
	1. Exposed concrete masonry units.
	2. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used on Project. Label Samples to indicate types and amounts of pigments used.
	3. Ties and anchors.
	4. Accessories embedded in masonry.

	D. Qualification Data: For testing agency.
	E. Material Certificates: Include statements of material properties indicating compliance with requirements including compliance with standards and type designations within standards. Provide for each type and size of the following:
	1. Masonry units:
	a. Include material test reports substantiating compliance with requirements.

	2. Cementitious materials. Include brand, type, and name of manufacturer.
	3. Mortar mixes. Include description of type and proportions of ingredients.
	4. Grout mixes. Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	F. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports, per ASTM C 780 for mortar mixes required to comply with property specification.
	2. Include test reports, per ASTM C 1019 for grout mixes required to comply with compressive strength requirement.

	G. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...
	H. Cold-Weather Procedures: Detailed description of methods, materials, and equipment to be used to comply with cold-weather requirements.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1093 for testing indicated.
	B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.
	C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from a single manufacturer for each cementitious component and from one source or producer for each aggregate.
	D. Preconstruction Testing Service: The Owner will engage a qualified independent testing agency to perform preconstruction testing indicated below. Payment for these services will be made by the Owner. Retesting of materials that fail to meet specifi...
	1. Prism Test: For each type of construction required, per ASTM C 1314.

	E. Fire-Resistance Ratings: Where indicated, provide materials and construction identical to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting agency, by equivalent concrete masonry thickness, or by...
	F. Marking and Identification for Fire- and Smoke-Partitions: Fire walls, fire barriers, fire partitions, smoke barriers, smoke partitions and other walls required to have protected openings or penetrations shall be effectively and permanently identif...
	1. Be located in accessible concealed floor, floor-ceiling or attic spaces; and
	2. Be repeated at intervals not exceeding 30 feet measured horizontally along the wall or partition; and
	3. Include lettering not less than 0.5 inch in height, incorporating the suggested wording: "Fire and/or Smoke Barrier – Protect All Openings," or other wording.

	G. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01. Agenda shall include protection of air barrier membrane during construction.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo. Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a me...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.7 PROJECT CONDITIONS
	A. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.
	B. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect sills, ledges, and projections from mortar droppings.
	2. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.



	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the standard. Do not uses units where such defects, including ...

	2.2 CONCRETE MASONRY UNITS (CMU)
	A. Concrete Masonry Units: ASTM C 90, normal weight unless indicated otherwise manufactured to dimensions 3/8 inch less than nominal dimensions.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2150 psi.
	2. Density Classification: Normal weight.
	3. Size: Manufactured to dimensions 3/8 inch less than nominal dimensions indicated.
	4. Exposed Faces: Provide uniform color and texture.

	B. Shapes: Provide standard shapes indicated and as required for building configuration. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.

	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C 150, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime: ASTM C 207, Type S.
	C. Aggregate for Mortar: ASTM C 144. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	D. Aggregate for Grout: ASTM C 404.
	E. Water: Potable.

	2.4 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Masonry Joint Reinforcement, General: ASTM A 951.
	1. Interior Walls: Mill-galvanized, carbon steel.
	2. Wire Size and Spacing: As required by Code.
	3. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.


	2.5 TIES AND ANCHORS
	A. Materials: Provide ties and anchors specified in subsequent paragraphs that are made from materials that comply with subparagraphs below, unless otherwise indicated.
	1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82; with ASTM A 153/A 153M, Class B-2 coating.
	2. Stainless-Steel Wire: ASTM A 580/A 580M, Type 316.
	3. Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 zinc coating.
	4. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
	5. Stainless Steel Bars: ASTM A 276 or ASTM A 666, Type 304.

	B. Partition Top Anchors: 0.097-inch-thick metal plate with 3/8-inch-diameter metal rod 6 inches long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube. Fabricate from steel, hot-dip galvanized...

	2.6 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.
	B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.
	C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).

	2.7 MASONRY CLEANERS
	A. Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressly approved f...
	1. Available Manufacturers:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.
	d. Or equal.


	B. Proprietary Non-Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expr...
	1. Available Product:
	a. EaCo Chem, Inc.; SOS 50.



	2.8 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Limit cementitious materials in mortar to portland cement and lime.

	B. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For reinforced masonry, use Type S.

	C. Grout for Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 143M.


	2.9 IDENTIFICATION LABELS for Fire- and Smoke-Partitions
	A. Identification Labels: Vinyl adhesive signs, to comply with applicable local Code.
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fire Wall Signs, Inc.
	b. Safety Supply Warehouse.
	c. Or equal.

	2. Text: "Fire And Smoke Barrier – Protect All Openings"



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness: Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	D. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...
	E. Do not install concrete masonry units with more than 5 percent damage to the face. Do not install brick units which will show defects after installation.
	F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures. Mix units from several pallets or cubes as they are placed.
	G. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
	H. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:
	1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, or 1/2 inch maximum.
	3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
	4. For exposed bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch. Do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	5. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8 inch.
	6. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch except due to warpage of masonry units within tolerances specified for warpage of units.


	3.3 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs. Prior to installation review bond pattern with Designe...
	C. Stopping and Resuming Work: When practical, stop work by racking back units in each course from those in course below; toothing is acceptable if necessary for the progress of the work. When resuming work, clean masonry surfaces that are to receive ...
	D. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	E. Fill space between steel frames and masonry solidly with mortar, unless otherwise indicated.
	F. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	G. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.
	1. Install compressible filler in joint between top of partition and underside of structure above.
	2. Fasten partition top anchors to structure above and build into top of partition. Grout cells of CMUs solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch clearance between end of anchor rod and end of tube. Spa...


	3.4 MORTAR BEDDING AND JOINTING
	A. Lay concrete masonry units as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness, unless otherwise indicated, except as follows:
	1. Cut joints flush for masonry walls to receive air barrier membrane, plaster or other direct-applied finishes (other than paint), unless otherwise indicated.


	3.5 MASONRY JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. Space reinforcement not more than 16 inches o.c.
	B. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.

	3.6 ANCHORING MASONRY TO STRUCTURAL MEMBERS
	A. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:
	1. Provide an open space not less than 1 inch in width between masonry and structural member, unless otherwise indicated. Keep open space free of mortar and other rigid materials.
	2. Anchor masonry to structural members with anchors embedded in masonry joints and attached to structure.
	3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.


	3.7 CONTROL AND EXPANSION JOINTS
	A. General: Install control and expansion joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:
	1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side of control joint. Fill resultant core with grout and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep head joints free and clear of mortar or rake out joint for application of sealant.
	4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete for application of sealant.


	3.8 LINTELS
	A. Install steel lintels where indicated.
	B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

	3.9 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other temporary loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout spa...

	3.10 INSTALLING Identification for Fire- and Smoke-Partitions
	A. Marking and Identification for Fire- and Smoke-Partitions: Permanently install as required by Code.

	3.11 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	C. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.
	D. Inspections: Special inspections will be conducted in compliance with provisions of the Massachusetts Building Code and the Statement of Special Inspections, as accepted by Authorities Having Jurisdiction in accordance with the following:
	1. Engineered masonry in structural occupancy categories I, II, and III:
	a. Level 1 Required Verification and Inspection of Masonry Construction, Chapter 17.


	E. Periodic Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof, unless otherwise indicated in the Statement of Special Inspections.

	3.12 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for ...
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes. Obtain Designer's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.13 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	1. Crush masonry waste to less than 4 inches in each dimension.




	2430.03 - 05 0001 FSB Miscellaneous and Ornamental Iron - Final 26-06-16
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.
	B. Sub Sub-Bid Requirements: (None required under this Section.)
	C. Reference Drawings: The Work of this Trade Bid is shown on, but not limited to, the following Contract Drawings:

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. All Work of Section 05 5000 – Metal Fabrications.
	2. All Work of Section 05 5100 – Metal Stairs and Railings.

	B. Alternates: Please refer to Section 01 2300 Alternates. Provide labor, materials, and equipment necessary to perform work during off hours to meet accelerated September 25th substantial completion deadline.



	2430.03 - 05 1200 Structural Steel Framing - Final 26-05-22 el reviewed
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Structural steel.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05 5100 – Metal Stairs and Railings for metal stairs and railings.
	2. Section 09 9000 – Painting and Coating for finish painting of exposed structural steel not shop painted under this Section.


	1.3 DEFINITIONS
	A. Structural Steel: Elements of structural-steel frame, as classified by AISC's "Code of Standard Practice for Steel Buildings and Bridges," that support design loads.

	1.4 PERFORMANCE REQUIREMENTS
	A. Connections: Provide details of connections required by the Contract Documents to be selected or completed by structural-steel fabricator to withstand loads indicated and comply with other information and restrictions indicated.
	1. Select and complete connections using AISC's "Manual of Steel Construction, Load and Resistance Factor Design," Volume 2, Part 9.
	2. Engineering Responsibility: Fabricator's responsibilities include using a qualified professional engineer licensed in the Commonwealth of Massachusetts to prepare structural analysis data for structural-steel connections.


	1.5 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Show fabrication of structural-steel components.
	1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
	2. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.
	3. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify pretensioned and slip-critical high-strength bolted connections.

	C. Welding certificates.
	D. Qualification Data: For Installer, fabricator, professional engineer, testing agency.
	E. Mill Test Reports: Signed by manufacturers certifying that the following products comply with requirements:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Shop primers.
	4. Nonshrink grout.

	F. Source quality-control test reports.

	1.6 QUALITY ASSURANCE
	A. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel."
	B. Comply with applicable provisions of the following specifications and documents:
	1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."
	3. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design" and "Load and Resistance Factor Design Specification for Structural Steel Buildings."
	4. AISC's "Specification for the Design of Steel Hollow Structural Sections."
	5. AISC's "Specification for Allowable Stress Design of Single-Angle Members" and "Specification for Load and Resistance Factor Design of Single-Angle Members."
	6. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials from erosion and deterioration.
	1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that become dry or rusty before use.
	2. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures. Repair or replace damaged materials or structures as directed.


	1.8 COORDINATION
	A. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.


	PART 2 -  PRODUCTS
	2.1 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes: ASTM A 572/A 572M, Grade 50.
	B. Channels, Angles: ASTM A 36/A 36M .
	C. Plate and Bar: ASTM A 36/A 36M.
	D. Cold-Formed Hollow Structural Sections: ASTM A 500, Grade BC, structural tubing.
	E. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.
	F. Welding Electrodes: Comply with AWS requirements.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy hex steel structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.
	1. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

	B. Eye Bolts and Nuts: ASTM A 108, Grade 1030, cold-finished carbon steel.
	C. Sleeve Nuts: ASTM A 108, Grade 1018, cold-finished carbon steel.

	2.3 PRIMER
	A. Primer: SSPC-Paint 25, Type II, iron oxide, zinc oxide, raw linseed oil, and alkyd.
	B. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer.

	2.4 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.5 FABRICATION
	A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's "Specification for Structural Steel Buildings--Allowable Stress Desig...
	1. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain markings until structural steel has been erected.
	2. Mark and match-mark materials for field assembly.
	3. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

	B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

	C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
	E. Holes: Provide holes required for securing other work to structural steel and for passage of other work through steel framing members.
	1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge holes by burning.
	2. Weld threaded nuts to framing and other specialty items indicated to receive other work.


	2.6 SHOP CONNECTIONS
	A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	2. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.
	3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.



	2.7 STEEL PRIMERS AND FINISHES
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2 inches.
	2. Surfaces to be field welded.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials.

	B. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for The Society for Protective Coatings (SSPC) surface preparation specifications and environmental exposure conditions of ins...
	1. Interiors (SSPC Zone 1A): SSPC-SP 6, "Commercial Blast Cleaning."
	2. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be field welded, embedded in concrete or masonry, unless otherwise indicated. Extend priming of partially embedded members to a depth o...
	3. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
	4. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic Gages.”

	C. Zinc-Rich Primer: Urethane zinc rich primer. Provide primer with a VOC content of 340 g/L (2.8 lb/gal.) or less per OTC ozone standards. Provide Tnemec Series 394 Perimerprime or PPG PMC Amercoat 5105 for exposed steel to be fireproofed, or Tnemec ...

	2.8 SOURCE QUALITY CONTROL
	A. Engage an independent testing and inspecting agency to perform shop tests and inspections and prepare test reports.
	1. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

	B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.
	C. Bolted Connections: Shop-bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections: In addition to visual inspection, shop-welded connections will be tested and inspected according to AWS D1.1 and other inspection procedures, at testing agency's option.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments, with steel erector present, for compliance with requirements.
	1. Elevations shall be verified by a surveyor licensed in the Commonwealth of Massachusetts.

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

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when pe...
	1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.


	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	B. Maintain erection tolerances of structural steel  within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	C. Align and adjust various members forming part of complete frame or structure before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members. Perform necessary adjustments to c...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

	D. Splice members only where indicated.
	E. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug welds; and grind smooth at exposed surfaces.
	F. Do not use thermal cutting during erection unless approved by Designer. Finish thermally cut sections within smoothness limits in AWS D1.1.
	G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	1. Joint Type: Snug tightened.

	B. Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.
	1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" for bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces adjacent to field welds.
	2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
	3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.
	a. Grind butt welds flush.
	b. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.



	3.5 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	C. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.
	D. Bolted Connections: Shop-bolted connections will be inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	E. Welded Connections: Field welds will be visually inspected according to AWS D1.1.
	1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and other inspection procedures at testing agency's option:

	F. Correct deficiencies in Work that test reports and inspections indicate does not comply with the Contract Documents.

	3.6 REPAIRS AND PROTECTION
	A. Touchup Painting: After installation, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted joists and accessories, bearing plates, and abutting structural steel.
	1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.




	2430.03 - 05 5000 Metal Fabrications - Needs Finishing
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following. Requirements for materials, hot-dip galvanizing, and shop-applied primers are included with each item ...
	1. Steel lintels with shop-applied zinc-rich primer at interior locations.
	2. Shelf angles with zinc-rich shop-applied primer at interior locations.
	3. Loose steel bearing and leveling plates, including bearing plates for steel joists, galvanized at exterior locations and in exterior walls.
	4. Steel framing and supports with shop applied primer for folding-panel partitions.
	5. Galvanized steel framing and supports for mechanical and electrical equipment.
	6. Steel framing and supports for applications where framing and supports are not specified in other Sections; galvanized at exterior locations and in exterior walls.
	7. Steel support angles for elevator door sills.
	8. Steel floor plate and frame.
	9. Prefinished slotted steel channel support framing.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Furnish the following items for installation by the designated Sections
	1. Section 04 2000 – Unit Masonry:
	a. Lintels, miscellaneous metal and iron sleeves, anchors, inserts and plates to be built into masonry walls.


	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05 1200 – Structural Steel Framing for structural steel items.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance of Ladders: Provide ladders capable of withstanding the effects of loads and stresses within limits and under conditions specified in ANSI A14.3.
	B. Thermal Movements: Provide exterior metal fabrications that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, ...
	1. Temperature Change (Range): 120 degrees F ambient; 180 degrees F material surfaces.


	1.4 SUBMITTALS
	A. Product Data: For the following:
	1. Nonslip aggregates and nonslip-aggregate surface finishes.
	2. Metal nosings and treads.
	3. Paint products.
	4. Grout.

	B. Shop Drawings: Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items.
	2. Provide templates for anchors and bolts specified for installation under other Sections.
	3. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer licensed in the Commonwealth of Massachusetts responsible for their preparation. All costs for p...
	4. Where fabrications are to receive sprayed-on fireproofing, include statement that primer is compatible with fireproofing proposed for use.

	C. Welding certificates.
	D. Qualification Data: For professional engineer.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer licensed in the Commonwealth of Massachusetts.
	B. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in the Commonwealth of Massachusetts and who is experienced in providing engineering services of the kind indicated. Engineering services are defined...
	C. Welding: Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel."
	2. AWS D1.2, "Structural Welding Code--Aluminum."
	3. AWS D1.3, "Structural Welding Code--Sheet Steel."
	4. AWS D1.6, "Structural Welding Code--Stainless Steel."

	D. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	1.6 PROJECT CONDITIONS
	A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions: Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating metal fabrications without field measurements. Coordinate wall and other contiguous construction to ensure ...
	2. Provide allowance for trimming and fitting at site.


	1.7 COORDINATION
	A. Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded...
	B. Coordinate installation of steel weld plates and angles for casting into concrete that are specified in this Section but required for work of another Section. Deliver such items to Project site in time for installation.


	PART 2 -  PRODUCTS
	2.1 FERROUS METALS
	A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
	B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 316L at exterior, Type 304 at interior.
	C. Stainless-Steel Bars and Shapes: ASTM A 276, Type 316L at exterior, Type 304 at interior.
	D. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	E. Steel Tubing: ASTM A 500, cold-formed steel tubing.
	F. Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is indicated or required by structural loads.
	G. Slotted Channel Framing: Cold-formed metal channels with continuous slot complying with MFMA-3.
	H. Cast Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.

	2.2 FASTENERS
	A. General: Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls. Provide stainless-steel fasteners for fastening alu...
	B. Anchor Bolts: ASTM F 1554, Grade 36. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being fastened is indicated to be galvanized.
	C. Cast-in-Place Anchors in Concrete: Anchors capable of sustaining, without failure, a load equal to four times the load imposed, as determined by testing according to ASTM E 488, conducted by a qualified independent testing agency.
	1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, hot-dip galvanized per ASTM A 153/A 153M.

	D. Expansion Anchors: Anchor bolt and sleeve assembly with capability to sustain, 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 t...
	1. Acceptable Manufacturers: Kwik-Bolt 3 by Hilti, Inc., TruBolt Wedge Anchor by ITW Red Head, Power-Stud by Powers Fasteners, or equal.

	E. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches by length indicated with anchor straps or studs not less than 3 inches long at not more than 8 inches o.c. Provide with ...

	2.3 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
	1. Available Products: Dupont Universal Primer, Keeler and Long Universal Primer, Tnemec Series 394 Perime Prime, or equal.

	C. Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
	1. Available Products: Dupont Ganicin, Keeler and Long Urethane Zinc Rich Primer, Tnemec Series 394 Perime Prime, or equal.

	D. Galvanizing Repair Paint: High-zinc-dust-content paint for re-galvanizing welds in steel, complying with SSPC-Paint 20.
	1. Provide interior, field-applied paint with a VOC content of 250 g/L or less, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. Isolation Coating: ASTM D 1187, cold-applied asphalt emulsion, VOC compliant, compounded for 15-mil dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	F. Non-shrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.4 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly ...
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch, unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts, unless otherwise indicated. Locate joints where l...
	G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

	2.5 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction retained by framing and supports. Cut, dril...
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts if units are installed after concrete is placed.

	C. Fabricate supports for folding-panel partitions from continuous steel beams of sizes indicated with attached bearing plates, anchors, and braces as indicated. Drill bottom flanges of beams to receive partition track hanger rods; coordinate location...

	2.6 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated. Weld adjoining members together to form a single unit where indicated.
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span but not less than 8 inches, unless otherwise indicated.

	2.7 SHELF ANGLES
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing. Provide horizontally slotted holes to receive 3/4-inchbolts, spaced not more than 6 inches from ends and 24 inches o.c., unless otherwise indicated.
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints. Make open joint approximately 2 inches larger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	C. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place concrete.

	2.8 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.

	2.9 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work. Provide each unit with not less than two integrally welded steel strap anchors for embedding in con...

	2.10 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.


	2.11 METAL LADDERS
	A. General:
	1. Comply with ANSI A14.3, unless otherwise indicated.
	2. For elevator pit ladders, comply with ASME A17.1.
	3. Support each ladder at top and bottom and not more than 60 inches o.c. with welded or bolted brackets, made from same metal as ladder.
	4. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with aluminum-oxide grout.


	2.12 LADDER SAFETY CAGES
	A. General:
	1. Fabricate ladder safety cages to comply with ANSI A14.3. Assemble by welding or with stainless-steel fasteners.
	2. Provide primary hoops at tops and bottoms of cages and spaced not more than 20 feet o.c. Provide secondary intermediate hoops spaced not more than 48 inches o.c. between primary hoops.
	3. Fasten assembled safety cage to ladder rails and adjacent construction by welding or with stainless-steel fasteners, unless otherwise indicated.


	2.13 METAL SHIPS' LADDERS
	A. Provide metal ships' ladders where indicated. Fabricate of open-type construction with channel or plate stringers, pipe and tube railings, and bar grating treads, unless otherwise indicated. Provide brackets and fittings for installation.

	2.14 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe.
	B. Fabricate bollards with 3/8-inch-thick steel baseplates for bolting to concrete slab. Drill baseplates at all 4 corners for 3/4-inch anchor bolts.
	1. Where bollards are to be anchored to sloping concrete slabs, angle baseplates for plumb alignment of bollards.


	2.15 PIPE GUARDS
	A. Fabricate pipe guards from 3/8-inch-thick by 12-inch--wide steel plate, bent to fit flat against the wall or column at both ends and to fit around pipe with 2-inch clearance between pipe and pipe guard. Drill each end for two 3/4-inch anchor bolts.

	2.16 METAL FLOOR PLATE
	A. Fabricate from rolled-steel floor plate of minimum 1/4 inch steel unless thicker units are required for anticipated loadings.
	B. Include steel angle stiffeners, and fixed and removable sections as indicated.
	C. Provide flush steel bar drop handles for lifting removable sections, one at each end of each section.

	2.17 ABRASIVE METAL NOSINGS
	A. Cast-Metal Units: Cast gray iron, Class 20 with an integral abrasive finish consisting of aluminum oxide, silicon carbide, or a combination of both. Fabricate units in sizes and configurations indicated and in lengths necessary to accurately fit op...
	B. Drill for mechanical anchors and countersink. Locate not more than 4 inches from ends and not more than 12 inches o.c., evenly spaced between ends, unless otherwise indicated. Provide closer spacing if recommended by manufacturer.
	C. Apply isolation coating to concealed bottoms, sides, and edges of cast-metal units set into concrete.

	2.18 CAST-IRON WHEEL GUARDS
	A. Provide wheel guards of 3/4-inch-thick, hollow-core, gray-iron castings; of size and shape indicated. Provide holes for countersunk anchor bolts and grouting.

	2.19 METAL DOWNSPOUT BOOTS
	A. Provide downspout boots made from cast gray iron in heights indicated with inlets of size and shape to suit downspouts.

	2.20 BICYCLE RACKS
	A. Fabricate from Schedule 40 steel pipe, fully welded together, to lengths indicated.
	B. Fabricate with NPS 3 top rails and end posts, NPS 1-1/2 bottom rails and intermediate posts not more than 72 inches o.c., and NPS 3/4 vertical separators at approximately 8 inches o.c.
	C. Make top rails 36 inches above pavement/floor and bottom rails 4 inches above pavement/floor.
	D. Fabricate end posts and intermediate posts with 1/4-inch-thick steel baseplates for bolting to concrete slab. Drill end post baseplates at all 4 corners and intermediate-post baseplates at 2 opposite sides for 1/2-inch anchor bolts.
	E. Galvanize bicycle racks after fabrication.

	2.21 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal fabrications after assembly.

	2.22 STEEL PRIMERS AND FINISHES
	A. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Urethane Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Interiors (SSPC Zone 1A): SSPC-SP 7, "Brush Off Blast Cleaning."
	3. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those to be field welded, embedded in concrete or masonry, unless otherwise indicated. Extend priming of partially embedded members to a depth o...
	4. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
	5. Comply with SSPC-PA 2, "Measurement of Dry Coating Thickness with magnetic Gages.”

	B. Zinc-Rich Primer: Urethane zinc rich primer compatible with topcoat Specified in Section 09 9000 – Paints and Coatings. Provide primer with a VOC content of 250 g/L (2.8 lb/gal.) or less per OTC and HAPS COMPLIANT STANDARDS PER 2010 standards when ...
	C. Hot-Dip Galvanizing: For steel exposed to the elements, weather or corrosive environments and other steel indicated to be galvanized, provide coating for iron and steel fabrications applied by the hot-dip process. Comply with ASTM A 123 for fabrica...
	D. Hot-Dip Galvanizing And Factory-Applied Primer for Steel: Provide hot-dip galvanizing and factory-applied prime coat, certified OTC/VOC compliant less than 2.8 lbs/gal. and conforming to EPA and local requirements. Apply primer within 12 hours afte...
	1. Abrasion Resistance per ASTM D 4060 (CS17 Wheel, 1,000 grams load); 1kg Load: 200 mg loss.
	2. Adhesion per ASTM D4541: 1050 psi.
	3. Corrosion Weathering per ASTM D5894, 13 cycles, 4,368 hours: Rating 10 per ASTM D714 for blistering; Rating: 7 per ASTM D610 for rusting.
	4. Direct Impact Resistance per ASTM D2794: 160 in. lbs.
	5. Flexibility per ASTM D522, 180º Bend, 1 inch Mandrel: Passes.
	6. Pencil Hardness per ASTM D3363: 3H.
	7. Moisture Condensation Resistance per ASTM D4585, 100º F, 2000 hours: Passes, no cracking or delamination
	8. Dry Heat Resistance per ASTM D2485: 250º F.

	E. Hot-Dip Galvanizing and Factory-Applied Urethane Primer and Finish for Steel: Provide factory-applied architectural coating over primed hot-dip galvanized steel matching approved samples.
	1. Primer coat shall be factory-applied polyamide epoxy primer. Apply primer within 12 hours after galvanizing at the galvanizer’s plant in a controlled environment meeting applicable environmental regulations and as recommended by the primer coating ...
	2. Finish coat shall be factory-applied color-pigmented architectural finish. Apply finish coating at the galvanizer’s plant, in a controlled environment meeting applicable environmental regulations and as recommended by the finish coating manufacturer.
	3. Coatings shall be certified OTC/VOC compliant and conform to applicable regulations and EPA standards.
	4. Apply the galvanizing, primer, and coating within the same facility and provide single-source responsibility for galvanizing, priming and finish coating.
	5. Blast cleaning of the galvanized surface is required, unless galvanizer certifies performance will be met without blast cleaning and coating will be applied within 12 hours of galvanizing.
	6. Primer shall meet or exceed the following performance criteria:
	a. Abrasion Resistance per ASTM D 4060 (CS17 Wheel, 1,000 grams load),1kg Load: 200 mg loss.
	b. Adhesion per ASTM D4541: 1050 psi.
	c. Corrosion Weathering per ASTM D5894, 13 Cycles, 4,368 Hours: Rating 10 per ASTM D714 for blistering; Rating 7 per ASTM D610 for rusting.
	d. Direct Impact Resistance per ASTM D2794: 160 in. lbs.
	e. Flexibility per ASTM D522, 180º Bend, 1 in. Mandrel: Passes.
	f. Pencil Hardness per ASTM D3363: 3B.
	g. Moisture Condensation Resistance per ASTM D4585, 100º F, 2000 Hours: Passes, no cracking or delamination.
	h. Dry Heat Resistance per ASTM D2485: 250º F.

	7. Topcoat shall meet or exceed the following performance criteria:
	a. Abrasion Resistance per ASTM D 4060, CS17 Wheel, 1,000 Cycles 1kg Load: 87.1 mg loss.
	b. Adhesion per ASTM D 4541: 1050 psi.
	c. Direct Impact Resistance per ASTM D2794: >28 in. pounds.
	d. Indirect Impact Resistance per ASTM D2794: 12-14 in. pounds.
	e. Dry Heat Resistance per ASTM D2485: 200  F.
	f. Salt Fog Resistance per ASTM B 117 9,000 Hours: Rating 10 per ASTM D714 for blistering.
	g. Flexibility per ASTM D522, 180  Bend, 1/8 in. Mandrel: Passes.
	h. Pencil Hardness per ASTM D3363: 2H.
	i. Moisture Condensation Resistance per ASTM D4585, 100  F, 1000 Hours: No blistering or delamination
	j. Xenon Arc Test per ASTM D 4798: Pass 300 hours



	2.23 STAINLESS-STEEL FINISHES
	A. Remove tool and die marks and stretch lines or blend into finish.
	B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches. Run grain with long dimension of each piece.
	C. Bright, Directional Satin Finish: No. 4.
	D. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter and leave surfaces chemically clean.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rac...
	B. Fit exposed connections accurately together to form hairline joints. 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 surfaces of exterior units t...
	C. Field Welding: Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through b...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions securely to and rigidly brace from building structure.

	3.3 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces. Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before pack...
	1. Use non-shrink grout, either metallic or nonmetallic, in concealed locations where not exposed to moisture; use non-shrink, nonmetallic grout in exposed locations, unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.4 INSTALLING PIPE BOLLARDS
	A. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and brace bollards in position until concrete has cured.
	B. Fill bollards solidly with concrete, mounding top surface to shed water.

	3.5 INSTALLING PIPE GUARDS
	A. Provide pipe guards at exposed vertical pipes in parking garage where not protected by curbs or other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-inch bolts at each pipe guard. Mount pipe guards with top ...

	3.6 INSTALLING NOSINGS, TREADS, AND THRESHOLDS
	A. Center nosings on tread widths.
	B. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level with tread surfaces.
	C. Seal thresholds exposed to exterior with elastomeric sealant complying with Section 07 9200 – Joint Sealants to provide a watertight installation.

	3.7 INSTALLING CAST-IRON WHEEL GUARDS
	A. Anchor wheel guards to concrete or masonry construction to comply with manufacturer's written instructions. Fill cores solidly with concrete.

	3.8 INSTALLING BICYCLE RACKS
	A. Anchor bicycle racks to existing construction with expansion anchors. Provide four 1/2-inch bolts at each end post and 2 at each intermediate post.

	3.9 ADJUSTING AND CLEANING
	A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.
	C. Touch-Up and Repair for Galvanized Surfaces: For damaged and field-welded metal coated surfaces, clean welds, bolted connections and abraded areas.
	1. For galvanized surfaces, apply organic zinc repair paint complying with requirements of ASTM A 780, modified to 95 percent zinc in dry film. Galvanizing repair paint shall have 95 percent zinc by weight. Thickness of applied galvanizing repair pain...
	2. For factory-applied finish coatings, field-touch-up shall be performed by factory approved personnel. Touch-up shall be such that repair is not visible from a distance of 6 feet.
	3. A touch-up repair kit or touchup instructions shall be provided to the Authority for each type of factory-applied finish.




	2430.03 - 05 5100 Metal Stairs and Railings - Final 26-05-22
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Steel tube guard railings attached to exterior ramp.
	2. Steel tube handrails attached to walls adjacent to interior stairs.
	3. Steel tube handrails attached to walls adjacent to exterior ramp.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 06 1000 – Rough Carpentry for wood blocking for anchoring railings.
	2. Section 09 2116 – Gypsum Board Assemblies for metal backing for anchoring railings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design stairs and railings, including comprehensive engineering analysis by a qualified professional engineer licensed in the Commonwealth of Massachusetts, using performance requirements and design criteria indicated.
	B. Structural Performance of Railings: Provide railings capable of withstanding the effects of gravity loads and Code required loads and stresses within limits and under conditions indicated:
	C. Seismic Performance: Provide metal stairs capable of withstanding the effects of earthquake motions determined according to Code.
	1. Component Importance Factor: 1.0 [1.5].


	1.4 SUBMITTALS
	A. Product Data: For metal stairs, railings, paint and grout.
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Provide templates for anchors and bolts specified for installation under other Sections.
	2. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer licensed in the Commonwealth of Massachusetts responsible for their preparation. All costs for p...

	C. Welding certificates.
	D. Qualification Data: For professional engineer licensed in the Commonwealth of Massachusetts.

	1.5 QUALITY ASSURANCE
	A. Engineering Responsibility: Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer licensed in the Commonwealth of Massachusetts.
	B. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in the Commonwealth of Massachusetts and who is experienced in providing engineering services of the kind indicated. Engineering services are defined...
	C. Installer Qualifications: Fabricator of products.
	D. NAAMM Stair Standard: Comply with "Recommended Voluntary Minimum Standards for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless more stringent requirements are indicated.
	1. Preassembled Stairs: Commercial class.
	2. Ornamental Stairs: Architectural class.

	E. Welding: Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel."
	2. AWS D1.3, "Structural Welding Code--Sheet Steel."


	1.6 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for metal stairs. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in co...
	C. Coordinate locations of hanger rods and struts with other work so that they will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure.


	PART 2 -  PRODUCTS GENERAL
	2.1 METALS, GENERAL
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise indicated. For components exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
	B. Steel Tubing: ASTM A 500 (cold formed) or ASTM A 513, Type 5 (mandrel drawn).
	C. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	D. Uncoated, Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M[ either commercial steel, Type B, or structural steel, Grade 30, unless another grade is required by design loads.
	E. Galvanized Steel Sheet: ASTM A 653/A 653M, G90 coating, either commercial steel, Type B, or structural steel, Grade 33, unless another grade is required by design loads.
	F. Woven-Wire Mesh, Carbon Steel: Intermediate-crimp, square pattern, 2-inch woven-wire mesh, made from 0.135-inch nominal diameter wire complying with ASTM A 510.

	2.3 FASTENERS
	A. General: Provide zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 25 for exterior use, and Class Fe/Zn 5 where built into exterior walls. Select fasteners for type, grade, and class required.

	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Shop Primers: Provide primers that comply with Section 099000 - PAINTING AND COATING.
	C. Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with topcoat.
	1. Available Products: Dupont Ganicin, Keeler and Long Urethane Zinc Rich Primer, or Tnemec Series 394 PerimePrime.

	D. Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying with SSPC-Paint 20.
	1. Provide interior, field-applied paint with a VOC content of 250 g/L or less, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.
	F. Concrete Materials and Properties: Comply with requirements in Section 03 3000 – Cast-In-Place Concrete for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated.

	2.5 FABRICATION, GENERAL
	A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, brackets, bearing plates, and other components necessary to support and anchor stairs and platforms on supporting structure.
	1. Join components by welding, unless otherwise indicated.
	2. Use connections that maintain structural value of joined pieces.
	3. Fabricate treads and platforms of exterior stairs so finished walking surfaces slope to drain.

	B. Preassembled Stairs: Assemble stairs in shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation.
	C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch, unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	E. Form exposed work true to line and level with accurate angles and surfaces and straight edges.
	F. Weld connections to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Weld exposed corners and seams continuously, unless otherwise indicated.
	5. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts unless otherwise indicated. Locate joints where le...
	H. Comply with “Guideline 1: Joint Finishes”, by National Ornamental & Miscellaneous Metals Association (NOMMA), as follows:
	1. Typical Railing: Type 2 or better, unless otherwise indicated.
	2. Service Stair Railing: Type 3 or better, unless otherwise indicated.
	3. Ornamental Railing: Type 1.


	2.6 STEEL-FRAMED STAIRS
	A. Stair Framing:
	1. Fabricate stringers of steel plates or channels. Provide closures for exposed ends of stringers.
	2. Construct platforms of steel plate or channel headers and miscellaneous framing members as needed to comply with performance requirements.
	3. Weld stringers to headers; weld framing members to stringers and headers.
	4. Where stairs are enclosed by gypsum board or shaft-wall assemblies, provide hanger rods or struts to support landings from floor construction above or below. Locate hanger rods and struts where they will not encroach on required stair width and wil...
	5. Where masonry walls support metal stairs, provide temporary supporting struts designed for erecting steel stair components before installing masonry.

	B. Metal-Pan Stairs: Form risers, subtread pans, and subplatforms to configurations shown from steel sheet of thickness needed to comply with performance requirements but not less than 0.0677 inch.
	1. Steel Sheet: Uncoated hot-rolled steel sheet, unless otherwise indicated.
	2. Directly weld metal pans to stringers; locate welds on top of subtreads where they will be concealed by concrete fill. Do not weld risers to stringers.
	3. Shape metal pans to include nosing integral with riser.
	4. Provide subplatforms of configuration indicated or, if not indicated, the same as subtreads. Weld subplatforms to platform framing.


	2.7 STEEL TUBE RAILINGS
	A. General: Fabricate railings to comply with requirements indicated for design, dimensions, details, finish, and member sizes, including wall thickness of tube, post spacings, and anchorage, but not less than that needed to withstand indicated loads.
	B. Welded Connections: Fabricate railings with 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.
	C. Form changes in direction of railings as detailed on the Drawings.
	D. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming...
	E. Close exposed ends of railing members with prefabricated end fittings.
	F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. Close ends of returns unless clearance between end of rail and wall is 1/4 inch or less.
	G. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnecting components and for attaching to other work. Furnish inserts and other anchorage devices for connecting t...
	1. Connect posts to stair framing by direct welding, unless otherwise indicated.
	2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other ferrous-metal components.
	3. For nongalvanized railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and concrete construction.

	H. Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where needed to transfer wall bracket loads through wall finishes to structural supports. Size fillers to suit wall finish thicknesses and to produce adequa...

	2.8 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal stairs after assembly.
	C. Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed below:
	1. ASTM A 123/A 123M, for galvanizing steel and iron products.
	2. ASTM A 153/A 153M, for galvanizing steel and iron hardware.
	3. Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.

	D. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed products:
	1. Exterior Stairs (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Interior Stairs (SSPC Zone 1A): SSPC-SP 3, "Power Tool Cleaning."

	E. Apply shop primer to uncoated surfaces of metal stair components, except those with galvanized finishes and those to be embedded in concrete or masonry unless otherwise indicated. Comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop,...


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for securing metal stairs to in-place construction. Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other connect...
	B. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal stairs. Set units accurately in location, alignment, and elevation, measured from established lines and levels and free of rack.
	C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete, unless otherwise indicated.
	D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	E. Fit exposed connections accurately together to form hairline joints. 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 surfaces of exterior units t...
	F. Field Welding: Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	G. Place and finish concrete fill for treads and platforms to comply with Section 03 3000 – Cast-In-Place Concrete.
	1. Install abrasive nosings with anchors fully embedded in concrete. Center nosings on tread width.


	3.2 INSTALLING STEEL TUBE RAILINGS
	A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints. Space posts at spacing indicated or, if not indicated, as required by design loads. Plumb posts in each direction. Secure posts and rail ends to building const...
	1. Anchor posts to steel by welding directly to steel supporting members.
	2. Anchor handrail ends to concrete and masonry with steel round flanges welded to rail ends and anchored with postinstalled anchors and bolts.

	B. Attach handrails to wall with wall brackets. Provide bracket with 1-1/2-inch clearance from inside face of handrail and finished wall surface. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads. Secur...
	1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	3. For hollow masonry anchorage, use toggle bolts.
	4. For steel-framed gypsum board assemblies, fasten brackets directly to steel framing or concealed steel reinforcements using self-tapping screws of size and type required to support structural loads.


	3.3 ADJUSTING AND CLEANING
	A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted sur...
	1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	2430.03 - 06 1000 Rough Carpentry - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Wood blocking, cants, and nailers.
	2. Plywood backing panels.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only:
	1. Section 06 1000 – Rough carpentry
	a. Wood nailers and blocking built into masonry.


	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05 5100 – Metal Stairs and Railings.
	2. Section 08 1113 – Hollow Metal Door Frames.
	3. Section 10 2113 –Toilet Compartments.
	4. Section 10 28113 – Toilet Accessories.


	1.3 SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used, net amount of preservative retained, and chem...
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Include physical properties of treated materials, both before and after exposure to ...
	3. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	4. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

	B. Shop Drawings: Submit Shop Drawings of field erection details, including materials and methods of fastening nailers in conformance with Factory Mutual wind uplift rated systems specified in other Sections of these specifications.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the mat...
	B. Lumber: Mark each piece of framing and board lumber or each bundle of small pieces of lumber with the grade mark of a recognized association or independent inspection agency. Such association or agency shall be certified by the Board of Review, Ame...
	C. Plywood: Mark each sheet with the mark of a recognized association or independent inspection agency that maintains continuing control over the quality of the plywood. The mark shall identify the plywood by species group or span rating, exposure dur...
	D. Preservative Treated Lumber and Plywood: The Contractor shall be responsible for the quality of treated wood products. Each treated piece shall be inspected in accordance with AWPA M2 and permanently marked or branded, by the producer, in accordanc...
	E. Fire Retardant Treated Lumber: Mark each piece in accordance with AWPA M6, except pieces that are to be natural or transparent finished. Exterior fire-retardant lumber shall be distinguished by a permanent penetrating blue stain. Labels of a nation...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver products in the manufacturer’s original containers, dry, undamaged, and with seals and labels intact.
	B. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air circulation. Provide for air circulation around stacks and under coverings. Store products in a weather-protected environment, clear of ground and moisture.
	C. Protect all existing and new wood stored on site to prevent moisture absorption. Stacked materials should be covered with tarps (top, sides, and bottom) and stacked to provide sufficient slope to shed water.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the American Lumber Standards Committee Board of Review.
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.
	4. Provide dry lumber with 15 percent by weight on a dry weight basis maximum moisture content at time of dressing for 2-inch nominal thickness or less, unless otherwise indicated.

	B. Plywood Panels:
	1. Plywood: Either DOC PS 1 or DOC PS 2, unless otherwise indicated.
	2. Thickness: As needed to comply with requirements specified but not less than thickness indicated.
	3. Factory mark panels according to indicated standard.


	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact w...
	1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or chromium. Do not use inorganic boron (SBX) for sill plates.
	2. For exposed items indicated to receive a stained or natural finish, use chemical formulations that do not require incising, contain colorants, bleed through, or otherwise adversely affect finishes.

	B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber and 15 percent for plywood. Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark each treated item with the treatment quality mark of an inspection agency approved by the American Lumber Standards Committee Board of Review.
	D. Application: Treat items indicated on Drawings, and the following:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete in exterior walls.


	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General: For fire-rated exterior walls and for all interior use materials, provide materials that are fire-retardant treated and comply with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood). Identify fire-retardant-treated wood ...
	1. Use treatment for which chemical manufacturer publishes physical properties of treated wood after exposure to elevated temperatures, when tested by a qualified independent testing agency according to ASTM D 5664, for lumber and ASTM D 5516, for ply...
	2. Use treatment that does not promote corrosion of metal fasteners.


	2.4 MISCELLANEOUS LUMBER
	A. General: Provide lumber for support or attachment of other construction, including the following: Rooftop equipment bases and support curbs, blocking, cants, nailers, furring, grounds.
	B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 15 percent maximum moisture content.

	2.5 PANEL PRODUCTS
	A. Miscellaneous Concealed Plywood: Exposure 1 sheathing, span rating to suit framing in each location, and thickness as indicated but not less than 1/2 inch.
	B. Telephone and Electrical Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1/2 inch thick.

	2.6 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners of Type 304 stainless steel.
	2. The fasteners shall be of sufficient length to penetrate the receiving member a minimum of 1-1/4 inch minimum for wood or plywood into wood, full depth into plywood, and 5/8 inch minimum for wood into steel deck or metal stud framing.

	B. Nails, Wire, Brads, and Staples: ASTM F 1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Wood Screws: ASME B18.6.1.
	E. Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	F. Lag Screws and Lag Bolts: ASME B18.2.1.
	G. Bolts: Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and, where indicated, flat washers.
	H. Bolts, Nuts, Studs, and Rivets: ASME B18.2.1, ASME B18.5.2.1M, ASME B18.5.2.2M and ASME B18.2.2.
	I. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 4 times the load imposed whe...
	1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5; except provide stainless steel complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2, where in contact with pressure-preservative treated wood or when e...


	2.7 MISCELLANEOUS MATERIALS
	A. Adhesive, Including Gluing Furring and Sleepers to Concrete or Masonry: Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Discard units of material with defects that impair quality of carpentry and that are too small to use with minimum number of joints or optimum joint arrangement. Stagger joints layer to layer. Prepared surfaces must be clean and dry. Fill, chip, or...
	B. 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 furring, nailers, blocking, grounds, and similar supports to comp...
	C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and plywood.
	D. Securely attach carpentry work as indicated and according to applicable codes and the following:
	1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC).
	2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.
	3. ICC-ES evaluation report for fastener.

	E. Countersink fastener heads on exposed carpentry work and fill holes with wood filler.
	F. Use fasteners of appropriate type and length. Predrill members when necessary to avoid splitting wood.

	3.2 WOOD BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces, unless otherwise indicated.

	3.3 REMOVAL OF WOOD BLOCKING
	A. During removal and replacement of woodwork, report any area of deck, existing wood blocking, or other wood components that is designated to remain, but is found to be deteriorated or otherwise unsuitable for use. Provide temporary protection to the...

	3.4 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	C. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.



	2430.03 - 06 8316 Fiberglass Reinforced Paneling - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Fiberglass Reinforced Paneling (FRP) wall panels.
	2. Accessories and Trim.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work:
	1. Section 07 9200 – Joint Sealants.


	1.3 SECTION INCLUDES
	A. Fiberglass reinforced plastic panels.
	B. Accessories and trim.

	1.4 REFERENCE STANDARDS
	A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of Plastics.
	B. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of Barcol Impressor.
	C. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an Environmental Chamber.
	D. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling Panels.
	E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	F. ISO 846 - Plastics -- Evaluation of the action of microorganisms.
	G. ISO 2812-1 - Paints and varnishes -- Determination of resistance to liquids -- Part 1: Immersion in liquids other than water.

	1.5 SUBMITTALS
	A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
	B. Product Data: Provide data on specified products, describing physical and performance characteristics; including sizes, patterns and colors available; and installation instructions.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store panels flat, indoors, on a clean, dry surface. Remove packaging and allow panels to acclimate to room temperature for 48 hours prior to installation.

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


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable Manufacturers - Panels:
	1. Crane Composites, Inc.: www.cranecomposites.com.
	2. Glasteel: www.glasteel.com.
	3. Kemlite: www.kemlite.com.
	4. Marlite, Inc.: www.marlite.com/#sle.
	5. Nudo Products, Inc.: www.nudo.com/#sle.
	6. Substitutions: See Section 016000 - Product Requirements.


	2.2 PANEL SYSTEMS
	A. Wall Panels:
	1. Panel Size: As indicated on Drawings.
	2. Panel Thickness: 0.10 inch.
	3. Surface Design: As indicated on Drawings.
	4. Color: As selected by Architect from manufacturer's full line.
	5. Attachment Method: Adhesive only, with trim and sealant in joints.


	2.3 MATERIALS
	A. Panels: Fiberglass reinforced plastic (FRP), complying with ASTM D5319.
	1. Surface Burning Characteristics: Maximum flame spread index of 25 and smoke developed index of 450; when system tested in accordance with ASTM E84.
	2. Mold Resistance: Score of 10, when tested in accordance with ASTM D3273.
	3. Scratch Resistance: Barcol hardness score greater than 35, when tested in accordance with ASTM D2583.
	4. Impact Strength: Greater than 6 ft lb force per inch, when tested in accordance with ASTM D256.
	5. Chemical Cleanability: Excellent chemical resistance to common cleaners and detergents when tested in accordance with ISO 2812-1.
	6. Biological Resistance: Rating of 0, when tested in accordance with ISO 846.

	B. Trim: Vinyl; color coordinating with panel.
	C. Sealant: Silicone; color matching panel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify existing conditions and substrate flatness before starting work.
	B. Verify that substrate conditions are ready to receive the work of this section.

	3.2 INSTALLATION – WALLS
	A. Install panels in accordance with manufacturer's instructions.
	B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips.
	C. Apply adhesive to the back side of the panel using trowel as recommended by adhesive manufacturer.
	D. Apply panels to wall with seams plumb and pattern aligned with adjoining panels.
	E. Install panels with manufacturer's recommended gap for panel field and corner joints.
	F. Place trim on panel before fastening edges, as required.
	G. Fill channels in trim with sealant before attaching to panel.
	H. Install trim with adhesive and screws or nails, as required.
	I. Seal gaps at floor, ceiling, and between panels with applicable sealant to prevent moisture intrusion.
	J. Remove excess sealant after paneling is installed and prior to curing.



	2430.03 - 07 1326 Self-Adhering Sheet Waterproofing
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Post-applied rubberized-asphalt sheet waterproofing.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07 2100 – Thermal Insulation for underslab insulation.
	2. Section 07 9200 – Joint Sealants for joint-sealant materials and installation.


	1.3 SUBMITTALS
	A. Product Data: Include manufacturer's written instructions for evaluating, preparing, and treating substrate, technical data, and tested physical and performance properties of waterproofing.
	B. Shop Drawings: Show locations and extent of waterproofing. Include details for substrate joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, and other termination conditions.
	1. Include Setting Drawings showing layout, sizes, sections, profiles, and joint details of concrete pavers with paver support assemblies.

	C. Samples: For the following products:
	1. 12-by-12-inch square of waterproofing and flashing sheet.
	2. 12-by-12-inch square of insulation.

	D. Installer Certificates: Signed by manufacturers certifying that installers comply with requirements.
	E. Sample Warranty: Copy of special waterproofing manufacturer's and Installer's warranty stating obligations, remedies, limitations, and exclusions before starting waterproofing.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who is acceptable to waterproofing manufacturer to install manufacturer's products.
	B. Source Limitations: Obtain waterproofing materials, protection course, and molded-sheet drainage panels through one source from a single manufacturer.
	C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01. Review requirements for waterproofing, including surface preparation specified under other Sections, substrate condition and pretreatment, mi...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver liquid materials to Project site in original packages with seals unbroken, labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storing and mixing with other components.
	B. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within temperature range required by waterproofing manufacturer.
	C. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	D. Store rolls according to manufacturer's written instructions.
	E. Protect stored materials from direct sunlight.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations: Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer. Do not apply waterproofing to a damp or wet substrate.
	1. Do not apply waterproofing in snow, rain, fog, or mist.

	B. Maintain adequate ventilation during preparation and application of waterproofing materials.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace waterproofing and components that do not comply with requirements or that fail to remain watertight within specified warranty period.
	1. Warranty does not include failure of waterproofing due to failure of substrate prepared and treated according to requirements or formation of new joints and cracks in substrate that exceed 1/8 inch in width.
	2. Warranty insulation will retain 80 percent of original published thermal value.
	3. Warranty pavers will not dish or warp and will not crack, split, or disintegrate in freeze-thaw conditions.
	4. Warranty includes removing and reinstalling protection board, drainage panels, insulation, pedestals, and pavers on plaza decks.
	5. Warranty Period: Five years from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual portion of the project, are not accepta...

	B. Special Installer's Warranty: Signed by Installer, covering Work of this Section, for warranty period of two years.
	1. Warranty includes removing and reinstalling protection board, drainage panels, insulation, pedestals, and pedestal-mounted pavers on plaza decks.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1. Rubberized-Asphalt Sheet Waterproofing – Post-Applied:
	a. Carlisle Coatings & Waterproofing Inc.; CCW 701.
	b. Henry Company; Blueskin WP 100/200.
	c. GCPAT; Bituthene 3000.
	d. W. R. Meadows, Inc.; Mel-Rol.
	e. Or equal.

	2. HDPE Sheet Waterproofing – Pre-Applied:
	a. GCPAT; Preprufe 160 for vertical surfaces and Preprufe 300 for horizontal surfaces.
	b. Carlisle Coatings & Waterproofing.
	c. Or equal.

	3. Composite HDPE/Bentonite Sheet Waterproofing – Post-Applied:
	a. CETCO; Swelltite.
	b. Tremco Inc.; Paraseal Membrane for vertical surfaces.
	c. Or equal.

	4. Composite HDPE/Bentonite Sheet Waterproofing – Pre-Applied:
	a. Tremco Inc.; Paraseal LG Membrane for blindside conditions on retained earth or below slab and Paraseal GM for blindside conditions with hydrostatic water.



	2.2 RUBBERIZED-ASPHALT SHEET WATERPROOFING
	A. Rubberized-Asphalt Sheet: 60-mil-thick, self-adhering sheet consisting of 56 mils of rubberized asphalt laminated to a 4-mil-thick, polyethylene film with release liner on adhesive side.
	1. Physical Properties: As follows, measured per standard test methods referenced:
	a. Tensile Strength: 250 psi minimum; ASTM D 412, Die C, modified.
	b. Ultimate Elongation: 300 percent minimum; ASTM D 412, Die C, modified.
	c. Low-Temperature Flexibility: Pass at minus 20 degrees F ASTM D 1970.
	d. Crack Cycling: Unaffected after 100 cycles of 1/8-inch (movement; ASTM C 836.
	e. Puncture Resistance: 40 lbf minimum; ASTM E 154.
	f. Hydrostatic-Head Resistance: 150 feet (minimum; ASTM D 5385.
	g. Water Absorption: 0.15 percent weight-gain maximum after 48-hour immersion at 70 degrees F; ASTM D 570.
	h. Vapor Permeance: 0.05 perms; ASTM E 96, Water Method.



	2.3 HDPE SHEET WATERPROOFING
	A. HDPE Sheet for Vertical Applications: 32-mil-thick, uniform, flexible sheets consisting of 16-mil-thick, HDPE sheet coated with a pressure-sensitive rubber adhesive, a protective adhesive coating; release sheet not required.
	B. HDPE Sheet for Horizontal Applications: 46-mil-thick, uniform, flexible sheets consisting of 30-mil-thick, HDPE sheet coated with a pressure-sensitive rubber adhesive, a protective adhesive coating, surface treatment, an uncoated self-adhering side...
	C. Physical Properties: As follows, measured per standard test methods referenced:
	1. Tensile Strength, Film: 4000 psi minimum; ASTM D 412.
	2. Lateral Water Migration Resistance: Pass at 231 ft. of hydrostatic head pressure; ASTM D 5385, modified.
	3. Low-Temperature Flexibility: Pass at minus 10 degrees F ; ASTM D 1970.
	4. Peel Adhesion to Concrete: 5 lbf/in.; ASTM D 903, modified.
	5. Lap Adhesion: 2.5 lbf/in. ; ASTM D 1876, modified.
	6. Hydrostatic-Head Resistance: 231 feet ; ASTM D 5385, modified.
	7. Vapor Permeance: 0.01 perms ; ASTM E 96, Water Method.

	D. Accessories: Provide manufacturer’s recommended pre-formed corners.

	2.4 COMPOSITE HDPE/BENTONITE SHEET WATERPROOFING
	A. HDPE/Bentonite Sheet for Vertical Applications: Dual-waterproofing, resealable, composite sheet membrane system composed of high-density polyethylene with a sodium-bentonite face
	B. Physical Properties: As follows, measured per standard test methods referenced:
	1. Puncture Resistance: 169 lbs.; ASTM E154.
	2. Tensile Strength: 4,000 psi; ASTM D412.
	3. Water Vapor Permeance: 0.03 perms; ASTM E96
	4. Percent Elongation: 700 percent; ASTM D638, Type 4 Dumbbell.
	5. Resistance to Hydrostatic Head: 150 feet: ASTM D751
	6. Warranted Crack-Bridging Capability: 1/8 inch.


	2.5 AUXILIARY MATERIALS
	A. General: 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 primer recommended for substrate by manufacturer of sheet waterproofing material.
	C. Surface Conditioner: Liquid, waterborne surface conditioner recommended for substrate by manufacturer of sheet waterproofing material.
	D. Sheet Strips: Self-adhering, rubberized-asphalt or HDPE composite sheet strips of same material and thickness as sheet waterproofing.
	E. Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, trowel grade or low viscosity.
	F. Substrate Patching Membrane: Low-viscosity, two-component, asphalt-modified coating.
	G. Mastic, Adhesives, and Tape: Liquid mastic and adhesives, and adhesive tapes recommended by waterproofing manufacturer.
	1. Detail Tape: Two-sided, pressure-sensitive, self-adhering reinforced tape, 4-1/2 inches wide, with a tack-free protective adhesive coating on one side and release film on self-adhering side.

	H. Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch thick, predrilled at 9-inch centers.

	2.6 INSULATION
	A. Board Insulation: Extruded-polystyrene board insulation complying with ASTM C 578, square edged of type, density, and compressive strength indicated below:
	1. For vertical applications, Type IV, 1.6-lb/cu. ft. minimum density and 25-psi minimum compressive strength.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.
	1. Verify that concrete has cured and aged for minimum time period recommended by waterproofing manufacturer.
	2. Verify that concrete is visibly dry and free of moisture. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	3. Verify that compacted subgrade and substrates are dry, smooth, and sound; ready to receive HDPE sheet.
	4. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 SURFACE 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.
	C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.
	D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids.
	E. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from joints and cracks according to ASTM D 4258.
	F. Bridge and cover isolation joints, expansion joints and discontinuous deck-to-wall and deck-to-deck joints with overlapping sheet strips.
	1. Invert and loosely lay first sheet strip over center of joint. Firmly adhere second sheet strip to first and overlap to substrate.

	G. Corners: Prepare, prime, and treat inside and outside corners according to ASTM D 6135.
	1. Install membrane strips centered over vertical inside corners. Install 3/4-inch fillets of liquid membrane on horizontal inside corners and as follows:
	a. At footing-to-wall intersections, extend liquid membrane each direction from corner or install membrane strip centered over corner.
	b. At plaza deck-to-wall intersections, extend liquid membrane or sheet strips onto deck waterproofing and to finished height of sheet flashing.


	H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through waterproofing and at drains and protrusions according to ASTM D 6135.

	3.3 RUBBERIZED-ASPHALT SHEET APPLICATION
	A. Install self-adhering sheets according to waterproofing manufacturer's written instructions and recommendations in ASTM D 6135.
	B. Apply primer to substrates at required rate and allow to dry. Limit priming to areas that will be covered by sheet waterproofing in same day. Reprime areas exposed for more than 24 hours.
	C. 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 degrees F, install self-adhering, rubberized-asphalt sheets produced for low-temperature application. Do not use low-temperature sheets if ambient or substrate temperature is higher th...

	D. Horizontal Application: Apply sheets from low point to high point of decks to ensure that side laps shed water.
	E. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and contraction joints.
	F. Seal exposed edges of sheets at terminations not concealed by metal counterflashings or ending in reglets with mastic or sealant.
	G. Install sheet waterproofing and auxiliary materials to tie into adjacent waterproofing as applicable.
	H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Slit and flatten fishmouths and blisters. Patch with sheets extending 6 inches beyond repaired areas in all directions.
	I. Correct deficiencies in or remove sheet waterproofing that does not comply with requirements, repair substrates, reapply waterproofing, and repair sheet flashings.

	3.4 HDPE SHEET APPLICATION
	A. Install HDPE sheets according to waterproofing manufacturer's written instructions.
	B. Vertical Applications: Install sheet membrane with HDPE face against substrate. Accurately align sheets and maintain uniform 3-inch-minimum lap widths and end laps. Overlap and seal seams and stagger and tape end laps to ensure watertight installat...
	1. Securely fasten top termination of membrane with continuous metal termination bar anchored into substrate and cover with detailing tape.

	C. Horizontal Applications: Install sheet membrane with HDPE face against substrate. Accurately align sheets and maintain uniform 3-inch-minimum lap widths and end laps. Overlap and seal seams. Overlap, stagger, and seal end laps with detail tape to e...
	D. Corners: Seal lapped terminations and cut edges of sheet waterproofing at inside and outside corners with detail tape.
	E. Seal penetrations through sheet waterproofing to provide watertight seal with detail tape patches or wraps and a liquid-membrane troweling.
	F. Install sheet waterproofing and auxiliary materials to produce a continuous watertight tie into adjacent waterproofing.
	G. Repair tears, voids, and lapped seams in waterproofing not complying with requirements. Tape perimeter of damaged or nonconforming area extending 6 inches beyond repaired areas in all directions. Apply a patch of sheet membrane and firmly secure wi...
	H. Correct deficiencies in or remove waterproofing that does not comply with requirements, repair substrates, reapply waterproofing, and repair sheet flashings.

	3.5 COMPOSITE HDPE/BENTONITE INSTALLATION
	A. Install composite HDPE/bentonite sheets according to waterproofing manufacturer's written instructions.
	B. Seal penetrations to provide watertight seal with detail tape patches or wraps.
	C. Install waterproofing and auxiliary materials to produce a continuous watertight tie into adjacent waterproofing.
	D. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.
	E. Correct deficiencies in or remove waterproofing that does not comply with requirements.

	3.6 INSULATION INSTALLATION
	A. Install insulation according to waterproofing manufacturer's and insulation manufacturer's written instructions. Install board insulation before installing drainage panels.

	3.7 MOLDED-SHEET DRAINAGE-PANEL INSTALLATION
	A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck substrate, according to manufacturer's written instructions. Use adhesives or other methods that do not penetrate waterproofing. Lap edges and ends of geot...

	3.8 PLAZA DECK PAVER INSTALLATION
	A. Install concrete pavers and paver supports in locations indicated according to manufacturer's written instructions.
	B. Accurately install adjustable height pedestals and other accessories to elevations required. Adjust for final level and slope with shims.
	C. Loosely lay pavers on pedestals, maintaining a uniform open joint width. Tightly seat pavers against spacers to eliminate lateral movement or drift of paving assembly. Align joint patterns parallel in each direction.
	1. Lay out pavers to avoid less-than-half-width pavers at perimeter or other terminations.

	D. Install pavers to not vary more than 1/16 inch in elevation between adjacent pavers or more than 1/16 inch (from surface plane elevation of individual paver.
	E. Maintain tolerances of paving installation within 1/4 inch in 10 feet of surface plane in any direction.

	3.9 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 9115 – Facility Exterior Enclosure Commissioning.
	C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	D. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.
	E. Anticipated Flood Testing: Flood test each deck area for leaks, according to recommendations in ASTM D 5957, after completing waterproofing but before overlying construction is placed. Install temporary containment assemblies, plug or dam drains, a...
	1. Flood to an average depth of 2-1/2 inches with a minimum depth of 1 inch and not exceeding a depth of 4 inches. Maintain 2 inches of clearance from top of sheet flashings.
	2. Flood each area for 24 hours.
	3. After flood testing, repair leaks, repeat flood tests, and make further repairs until waterproofing installation is watertight.


	3.10 PROTECTION AND CLEANING
	A. Do not permit foot or vehicular traffic on unprotected membrane.
	B. Protect waterproofing from damage and wear during remainder of construction period.
	C. Protect installed insulation from damage due to ultraviolet light, harmful weather exposures, physical abuse, and other causes. Provide temporary coverings where insulation will be subject to abuse and cannot be concealed and protected by permanent...
	D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	2430.03 - 07 2100 Thermal Insulation
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Perimeter foundation wall insulation (except as noted below).
	2. Sprayed-foam insulation at gaps around glazing frames, door frames, penetrations and similar items in exterior wall assemblies.
	3. Batt Insulation at exterior wall locations as indicated.
	4. Rigid Board Insulation at exterior locations as indicated.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 04 2000 – Unit Masonry for cavity wall insulation at masonry construction.
	2. Section 07 1326 – Self-Adhering Sheet Waterproofing for insulation and drainage panels at rubberized-asphalt sheet waterproofing.
	3. Section 09 2116 – Gypsum Board Assemblies for acoustic insulation in gypsum board assemblies.
	4. Section 22 0001 – Plumbing for plumbing insulation.
	5. Section 23 000 – Heating, Ventilating, and Air Conditioning for mechanical insulation.


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Cavity Wall Insulation Certification: Submit manufacturer’s certification that cavity wall insulation, as designed in the assemblies indicated on the Drawings, has been tested to meet the requirements of NFPA 285 and passed.

	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain each type of building insulation through one source from a single manufacturer.
	B. Installer Qualifications: A qualified installer who has been trained by and is acceptable to insulation manufacturer to install manufacturer's products.
	C. Surface-Burning Characteristics: As determined by testing identical products according to ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	D. Fire Test Performance for Insulation in Cavity Wall: Passes NFPA 285, Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components.
	E. Testing Agency Qualifications: An independent agency qualified as a “Certified Infrared Thermographer” per ASNT SNT-TC-1A guidelines, Level I certification minimum.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver products in the manufacturer’s original containers, dry, undamaged, and with seals and labels intact.
	B. Protect insulation materials from physical damage and from deterioration by moisture, soiling, and other sources. Store in a dry and secure location. Comply with manufacturer's written instructions for handling, storing, and protecting during insta...
	1. Do not expose to sunlight, except to extent necessary for period of installation and concealment.
	2. Protect against ignition at all times. Do not deliver plastic insulating materials to Project site before installation time.
	3. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.



	PART 2 -  PRODUCTS
	2.1 SPRAYED-FOAM INSULATION AT GAPS PROTECTED BY THERMAL BARRIERS
	A. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1. Great Stuff Pro by Dow.
	2. SuperGreen Foam by Foam-Tech Div. of H.C. Fennell.
	3. Pur Fill 1G by Todol Products.
	4. Zerodraft Z1-24 Foam Sealant by Zerodraft Div. of Canam Building Envelope Specialists.
	5. Or equal.

	B. Sprayed-Foam Insulation: Water-cure closed cell polyurethane containing no urea-formaldehyde and no CFCs.

	2.2 BATT WALL INSULATION
	A. Provide batt wall insulation, in thickness as shown on drawings and with an R-value as indicated on the drawings and in conformance to local code.

	2.3 RIGID INSULATION
	A. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.6-lb/cu. ft. minimum density, square edged.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements of Sections in which substrates and related work are specified and for other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Clean substrates of substances harmful to insulation or vapor retarders, including removing projections capable of puncturing vapor retarders or of interfering with insulation attachment.

	3.3 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice, rain, and snow.
	C. Extend rigid insulation in thickness indicated to envelop entire area to be insulated. Cut and fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	D. On vertical surfaces, set rigid insulation units in adhesive applied according to manufacturer's written instructions. Use adhesive recommended by insulation manufacturer.
	1. If not otherwise indicated, extend insulation a minimum of 48 inches below exterior grade line.

	E. On horizontal surfaces, loosely lay rigid insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.
	F. Install sprayed-foam insulation with uniform full thickness and with density which will not displace adjacent materials.

	3.4 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 9115 – Facility Exterior Enclosure Commissioning.
	C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	D. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.

	3.5 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construct...



	2430.03 - 07 8413 Penetration Firestopping
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.
	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Through-penetration firestop systems for penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07 8443 – Joint Firestopping for fire-resistive joints, restrained and unrestrained.
	2. Section 09 2116 – Gypsum Board Assemblies for fire-resistance-rated assemblies.
	3. Section 09 9000 – Painting and Coating for topcoats applied to intumescent coatings.
	4. Section 22 0001 – Plumbing for cutting penetrations for plumbing piping and providing firestopping complying with requirements in this Section.
	5. Division 23 – HVAC (filed sub-bid required) for cutting penetrations for ductwork and piping and providing firestopping complying with requirements in this Section.
	6. Division 26 – Electrical (filed sub-bid required) for cutting penetrations for cable and conduit and providing firestopping complying with requirements in this Section.

	1.3 COORDINATION
	A. Jobsite conditions of each through-penetration firestop system must meet all details of the UL-Classified System selected. If jobsite conditions do not match any UL-classified systems, contact firestop manufacturer for alternative systems or Engine...
	B. Coordinate work with other trades to assure that penetration-opening sizes are appropriate for penetrant locations.
	C. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	D. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration firestop systems.
	E. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until each installation has been examined building inspector, if required by authorities having jurisdiction.
	1.4 PERFORMANCE REQUIREMENTS
	A. General: For penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items, provide through-penetration firestop systems that are produced and installed to resist spread of fire ac...
	B. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Horizontal Assemblies: Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of roof/ceiling assemblies.
	2. F-Rating: At least 1 hour, but not less than the fire-resistance rating of constructions penetrated.
	3. T-Rating: At least 1 hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.

	D. Exposed Penetration Firestopping:
	1. Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	2. For through-penetration firestop systems exposed to view, traffic, moisture, and physical damage, provide products that, after curing, do not deteriorate when exposed to these conditions both during and after construction.
	a. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems demonstrating no evidence of water leakage when tested according to UL 1479.
	b. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to possible loading and traffic, provide firestop systems capable of supporting floor loads involved, either by installing floor plates or by other means.


	E. For penetrations involving insulated piping, provide through-penetration firestop systems not requiring removal of insulation.
	1.5 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For each through-penetration firestop system, show each type of construction condition penetrated, relationships to adjoining construction, and type of penetrating item. Include firestop design designation of qualified testing and in...
	1. Submit documentation, including illustrations, from a qualified testing and inspecting agency that is applicable to each through-penetration firestop system configuration for construction and penetrating items.

	C. Through-Penetration Firestop System Schedule: Indicate locations of each through-penetration firestop system, along with the following information:
	1. Types of penetrating items.
	2. Types of constructions penetrated, including fire-resistance ratings and, where applicable, thicknesses of construction penetrated.
	3. Through-penetration firestop systems for each location identified by firestop design designation of qualified testing and inspecting agency.

	D. Qualification Data: For Installer.
	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Either a firm that has been approved by FMG according to FMG 4991, "Approval of Firestop Contractors" or a firm experienced in installing through-penetration firestop systems similar in material, design, and extent to that...
	B. Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:
	1. Firestopping tests are performed by a qualified testing and inspecting agency. A qualified testing and inspecting agency is UL or another agency performing testing and follow-up inspection services for firestop systems acceptable to authorities hav...
	2. Through-penetration firestop systems are identical to those tested per testing standard referenced in "Part 1 Performance Requirements" Article. Provide rated systems complying with the following requirements:
	a. Through-penetration firestop system products bear classification marking of qualified testing and inspecting agency.
	b. Through-penetration firestop systems correspond to those indicated by reference to through-penetration firestop system designations listed in the UL “Fire Resistance Directory.”


	C. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.
	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver through-penetration firestop system products to Project site in original, unopened containers or packages with intact and legible manufacturers' labels identifying product and manufacturer, date of manufacture, lot number, shelf life if app...
	B. Store and handle materials for through-penetration firestop systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes
	1.8 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install through-penetration firestop systems when ambient or substrate temperatures are outside limits permitted by through-penetration firestop system manufacturers or when substrates are wet due to rain, frost, c...
	B. Ventilate through-penetration firestop systems per manufacturer's written instructions by natural means or, where this is inadequate, forced-air circulation.
	1.9 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration firestop systems.
	C. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until each installation has been examined building inspector, if required by authorities having jurisdiction.
	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Hilti, Inc.
	2. BioFireshield; RectorSeal Corporation.
	3. Specified Technologies, Inc. (STI).
	4. 3M; Fire Protection Products Division.
	5. Or equal.

	2.2 FIRESTOPPING MATERIALS
	A. Compatibility: Provide through-penetration firestop systems that are compatible with one another; with the substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and ap...
	B. Materials: Provide through-penetration firestop systems containing primary materials and fill materials which are part of the tested assemblies indicated in the approved Through-Penetration Firestop System Schedule submittal. Fill materials are tho...
	C. Accessories: Provide components for each through-penetration firestop system that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article. Use only components specified by through-penetration firestop syste...
	2.3  MIXING
	A. For those products requiring mixing before application, comply with through-penetration firestop system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer s...
	EXECUTION
	2.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of work. Proceed with installation only after unsatisf...
	2.2 PREPARATION
	A. Surface Cleaning: Clean out openings immediately before installing through-penetration firestop systems to comply with firestop system manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of through-penetration firestop systems.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with through-penetration firestop systems. Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming: Prime substrates where recommended in writing by through-penetration firestop system manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto expose...
	C. Masking Tape: Use masking tape to prevent through-penetration firestop systems from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or by cleani...
	2.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION
	A. General: Install through-penetration firestop systems to comply with Part 1 "Performance Requirements" Article and with firestop system manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestop systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	2.4 FIELD QUALITY CONTROL
	A. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	B. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.
	C. Where deficiencies are found, repair or replace through-penetration firestop systems so they comply with requirements.
	D. Proceed with enclosing through-penetration firestop systems with other construction only after inspection reports are issued and firestop installations comply with requirements.
	2.5 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with cleaning materials that are approved in writing by through-penetration firestop system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that through-penetration firestop systems are without damage or deterioration at time of Substantial Completion. If, despite such protection, damage or deter...

	2430.03 - 07 8443 Joint Firestopping
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the Work of this Section, including but not limited to fire-resistive joint systems for the following:
	1. Floor-to-floor joints.
	2. Floor-to-wall joints.
	3. Head-of-wall joints.
	4. Wall-to-wall joints.
	5. Perimeter fire-resistive joint systems consisting of floor-to-wall joints between perimeter edge of fire-resistance-rated floor assemblies and exterior curtain walls.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07 8413 – Penetration Firestopping for through-penetration firestopping systems.
	2. Section 07 9200 – Joint Sealants for standard joint sealers.
	3. Division 23 – Heating, Ventilating, and Air Conditioning (filed sub-bid required) for cutting penetrations for ductwork and HVAC piping and providing firestopping complying with requirements in this Section.
	4. Division 26 – Electrical (filed sub-bid required) for cutting penetrations for cable and conduit and providing firestopping complying with requirements in this Section.


	1.3 PERFORMANCE REQUIREMENTS
	A. General: Provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assembly in which f...
	B. For fire-resistive systems exposed to view, provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For each fire-resistive joint system, show each kind of construction condition in which joints are installed; also show relationships to adjoining construction. Include fire-resistive joint system design designation of testing and in...
	1. Submit documentation, including illustrations, from a qualified testing and inspecting agency that is applicable to each fire-resistive joint system configuration for construction and penetrating items.

	C. Fire-Resistive Joint Systems Schedule: For each fire-resistive joint system. Include location and design designation of qualified testing agency.
	1. Where Project conditions require modification to a qualified testing agency's illustration for a particular fire-resistive joint system condition, submit illustration, with modifications marked, approved by fire-resistive joint system manufacturer'...

	D. Product Certificates: For each type of fire-resistive joint system, signed by product manufacturer.
	E. Qualification Data: For Installer.
	F. Field quality-control test reports.
	G. Research/Evaluation Reports: For each type of fire-resistive joint system.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: A firm experienced in installing through-penetration fire stop systems similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction of a minimum of five projects with ...
	B. Installation Responsibility: Assign installation of through-penetration firestop systems and fire-resistive joint systems in Project to a single qualified installer.
	C. Source Limitations: Obtain fire-resistive joint systems, for each kind of joint and construction condition indicated, through one source from a single manufacturer.
	D. Fire-Test-Response Characteristics: Provide fire-resistive joint systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:
	1. Fire-resistance tests are performed by a qualified testing and inspecting agency. A qualified testing and inspecting agency is UL or another agency performing testing and follow-up inspection services for fire-resistive joint systems acceptable to ...
	2. Fire-resistive joint systems are identical to those tested per methods indicated in Part 1 "Performance Requirements" Article and comply with the following:
	a. Fire-resistive joint system products bear classification marking of qualified testing and inspecting agency.
	b. Fire-resistive joint systems correspond to those indicated by referencing system designations of the qualified testing and inspecting agency.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fire-resistive joint system products to Project site in original, unopened containers or packages with qualified testing and inspecting agency's classification marking applicable to Project and with intact and legible manufacturers' labels ...
	B. Store and handle materials for fire-resistive joint systems to prevent their deterioration or damage due to moisture, temperature changes, contaminants, or other causes.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or ...
	B. Ventilate fire-resistive joint systems per manufacturer's written instructions by natural means or, if this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.
	C. Do not cover up fire-resistive joint system installations that will become concealed behind other construction until each installation has been examined building inspector, if required by authorities having jurisdiction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Hilti, Inc.
	2. BioFireshield; RectorSeal Corporation.
	3. Specified Technologies, Inc. (STI).
	4. 3M; Fire Protection Products Division.
	5. Or equal.


	2.2 FIRE-RESISTIVE JOINT SYSTEMS
	A. General: Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of ass...
	B. Joints in or between Fire-Resistance-Rated Construction: Provide fire-resistive joint systems with ratings determined per ASTM E 1966 or UL 2079.
	C. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems with rating determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa) or ASTM E 2307.
	1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the floor assembly.

	D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per UL 2079.
	1. L-Rating: Not exceeding 5.0 cfm/ft (0.00775 cu. m/s x m) of joint at 0.30 inch wg (74.7 Pa) at both ambient and elevated temperatures.

	E. Compatibility: Provide fire-resistive joint systems that are compatible with joint substrates, under conditions of service and application, as demonstrated by fire-resistive joint system manufacturer based on testing and field experience.
	F. Accessories: Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article. Use only components specified by fire-...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Cleaning: Clean joints immediately before installing fire-resistive joint systems to comply with fire-resistive joint system manufacturer's written instructions and the following requirements:
	1. Remove from surfaces of joint substrates foreign materials that could interfere with adhesion of fill materials.
	2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum bond with fill materials. Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming: Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape: Use masking tape to prevent fill materials of fire-resistive joint system from contacting adjoining surfaces that will remain exposed on completion of Work and that would otherwise be permanently stained or damaged by such contact or ...

	3.3 INSTALLATION
	A. General: Install fire-resistive joint systems to comply with Part 1 "Performance Requirements" Article and fire-resistive joint system manufacturer's written installation instructions for products and applications indicated.
	B. Install forming/packing/backing materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings and forming/packing/backing materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 9115 –  Facility Exterior Enclosure Commissioning.
	C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	D. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.
	E. Where deficiencies are found, repair or replace fire-resistive joint systems so they comply with requirements.
	F. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.

	3.5 CLEANING AND PROTECTING
	A. Clean off excess fill materials adjacent to joints as Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion. If damage or deterioration occurs despite such protection...



	2430.03 - 07 9200 Joint Sealants - 26-05-01
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract And General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Joint sealants and fillers for interior and exterior applications.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 04 2000 – Unit Masonry for masonry control and expansion joint fillers and gaskets.
	2. Section 08 8000 – Glazing for glazing sealants including butt-glazing at interior glazing.
	3. Section 09 2116 – Gypsum Board Assemblies for sealing perimeter joints of gypsum board partitions to reduce sound transmission.
	4. Section 09 5113 – Acoustical Panel Ceilings for sealing edge moldings at perimeters of acoustical ceilings.


	1.3 PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant continuous joint seals without staining or deteriorating joint substrates.
	C. Install sealant joints such that the sealant develops adhesion with the substrate on two sides. The sealant shall not have three-sided adhesion at any joint location.

	1.4 SUBMITTALS
	A. Product Data: For each joint-sealant product indicated.
	B. Samples for Verification: For each type and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching the appearance of exposed surfaces adjacent to joi...
	C. Qualification Data: For Installer.
	D. Preconstruction Field Test Reports: Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on preconstruction testing specified in "Quality Assurance" Article.
	E. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	F. Field Test Report Log: For each elastomeric sealant application.
	G. Product Test Reports: Based on comprehensive testing of product formulations performed by a qualified testing agency, indicating that sealants comply with requirements.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Manufacturer's authorized Installer who is approved or licensed for installation of elastomeric sealants required for this Project.
	B. Source Limitations: Obtain each type of joint sealant through one source from a single manufacturer.
	C. Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Use manufacturer's standard test method to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	a. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	b. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in contact with joint sealant backing and glazing and gasket materials.

	2. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	3. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	4. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on recent previous testing of current sealant products for adhesion to, and compatibility with, joint substrates and other materials matching t...

	D. Preconstruction Field-Adhesion Testing: Before installing elastomeric sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Designer.
	2. Conduct field tests for each application indicated below:
	a. Each type of elastomeric sealant and joint substrate indicated.
	b. Each type of nonelastomeric sealant and joint substrate indicated.

	3. Notify Designer seven days in advance of dates and times when test joints will be erected.
	a. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.


	4. Report whether sealant in joint connected to pulled-out portion failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each type of product and joint substrate. For sealants that fail adhesively, retest ...
	5. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory. Do not use sealants that fail to ...

	E. Provide joint tolerances in accordance with the manufacturer’s written instructions.
	F. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 degrees F
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.7 WARRANTY
	A. Special Installer's Warranty: Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period: Two years from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual portion of the project, are not acceptable.

	B. Special Manufacturer's Warranty: Manufacturer's standard form in which elastomeric sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not comply with performance and other requirements specified in ...
	1. Warranty Period: Five years from from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual portion of the project, are not ac...

	C. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants from the following:
	1. Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression caused by structural settlement or errors attributable to design or construction.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and f...
	B. Colors of Exposed Joint Sealants: As indicated by manufacturer's designations.

	2.2 JOINT SEALANTS
	A. Elastomeric Sealants: Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure a...
	B. Stain-Test-Response Characteristics: Elastomeric sealants shall be nonstaining to porous substrates. Provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	C. Single-Component Neutral-Curing Silicone Sealant:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 790.
	b. GE Silicones; SilPruf LM SCS2700.
	c. Bondaflex Technologies Sil 290
	d. Pecora Corporation; 864.
	e. Tremco Inc.; Spectrem 1.
	f. Or equal.

	2. Extent of Use: Joints in exterior vertical and soffit surfaces.

	D. Single-Component Mildew-Resistant Acid-Curing Silicone Sealant:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 786 Mildew Resistant.
	b. GE Silicones; Sanitary SCS1700.
	c. Bondaflex Technologies Sil 100 WF
	d. Pecora898NST.
	e. Tremco Inc.; Tremsil 200.
	f. Or equal.

	2. Extent of Use: Sanitary joints at interior toilet rooms and other wet areas.

	E. Latex Sealant: Comply with ASTM C 834, Type P, Grade NF.
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Bostik Findley; Chem-Calk 600.
	b. Bondaflex Technologies Sil-A 700
	c. Pecora Corporation; AC-20+.
	d. Tremco Inc.; Tremflex 834.
	e. Or equal.

	2. Extent of Use: Joints at non-moving interior surfaces, except where indicated to be sanitary joints.


	2.3 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings: ASTM C 1330, Type B (bicellular material with a surface skin) or other type, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and ot...
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at the back or the base of the joint, where such adhes...

	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, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 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 all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Remove loose mill scale from steel surfaces by sandblasting, or scraping and wire brushing where sandblasting is impractical. Remove protective coatings from the steel surface and residue on the steel.
	3. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles r...
	4. Remove laitance and form-release agents from concrete.
	5. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following metal, glass, porcelain en...

	B. Joint Priming: Prime joint substrates, where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instruct...
	C. Masking Tape: Use masking tape where required to prevent contact of joint primer or sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Rem...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape to surfaces not intended to bond with the sealant in accordance with the manufacturer’s recommendation.
	E. 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.
	4. Provide sealant joints with minimum depth and width of 1/4 inch, and an appropriate depth to width ratio for the given application.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not damage or discolor sealants or adjacent surfaces.
	3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.


	3.4 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 - TESTING AGENCY SERVICES.
	B. Commissioning Authority: Cooperate with the Commissioning Authority engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 9115 – Facility Exterior Enclosure Commissioning.
	C. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	D. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	B. If sealant is accidentally applied to masonry or other porous surfaces in the vicinity of the work, remove with solvent in accordance with the manufacturer’s written instructions. For excess sealant installed on masonry and other porous surfaces at...

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration, damage or discoloration at time of Substa...



	2430.03 - 08 1113 Hollow Metal Doors Frames - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Standard hollow-metal steel doors.
	2. Standard hollow-metal steel frames.
	3. Transoms matching doors.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Furnish the following items for installation by the designated Sections:
	1. Section 04 2000 – Unit Masonry:
	a. Hollow metal frames in masonry openings.


	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 04 2000 – Unit Masonry for building anchors into and grouting steel frames in masonry construction.
	2. Section 07 9200 – Joint sealants for hollow metal door frames.
	3. Section 08 7100 – Door Hardware for door hardware for steel doors.
	4. Section 08 8000 – Interior Glazing for field glazing for hollow metal doors and frames.
	5. Section 09 9000 – Painting and Coating for field painting steel doors and frames.
	6. Division 26 – Electrical (filed sub-bid required) for connections and conduits and wiring within frames.


	1.3 SUBMITTALS
	A. Product Data: Include construction details, material descriptions, core descriptions, label compliance, fire-resistance rating, temperature-rise ratings, and finishes for each type of steel door and frame specified.
	B. Shop Drawings:
	1. Elevations of each door design, including transoms.
	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.
	8. Details of moldings and removable stops.
	9. Details of conduit and preparations for power, signal, and control systems.

	C. Schedule: Provide a schedule of hollow metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with door hardware schedule.
	D. Qualification Data: For Installer.
	E. Product Test Reports: Based on evaluation of comprehensive fire tests performed by a qualified testing agency, for each type of standard steel door and frame.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers trained and approved by manufacturer.
	B. Source Limitations: Obtain standard steel doors and frames through one source from a single manufacturer.
	C. Fire-Rated Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings and temperature-rise limits indicated, based on testi...
	1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and labeled for smoke and draft control by a qualified testing agency acceptable to authorities having jurisdiction, based on testing according to UL 1784 and installed in...

	D. Fire-Rated, Borrowed-Light Assemblies (Including Sidelights and Transoms): Complying with NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based o...
	E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver doors and frames palletized, wrapped, or crated to provide protection during transit and Project-site storage. Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch-high wood blocking. Do not store in a manner that traps excess humidity.
	1. Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	1.6 PROJECT CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate installation of anchorages for hollow metal 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 ...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Amweld International.
	2. Ceco Door Products; an ASSA ABLOY Group Company.
	3. CURRIES Company; an ASSA ABLOY Group Company.
	4. De LaFontaine.
	5. Mesker Door Inc.
	6. Pioneer Industries, Inc.
	7. Republic Builders Products Company.
	8. Steelcraft, an Ingersoll Rand Company.
	9. Or equal.


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 metallic coating.
	D. Frame Anchors: ASTM A 591/A 591M, Commercial Steel (CS), 40Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Powder-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.
	G. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to ASTM C 143/C 143M.
	H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum flame-spread and smoke-development indexes of 25 and 50, respec...
	I. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.3 STANDARD STEEL DOORS
	A. General: Provide doors and transoms of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces, unless otherwise indicated. Comply with ANSI A250.8.
	1. Design: Flush panel.
	2. Core Construction: Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, mineral-board, or vertical steel-stiffener core that produces doors complying with ANSI A250.8.
	a. Fire Door Core: As required to provide fire-protection and temperature-rise ratings indicated.
	b. Thermal-Rated (Insulated) Exterior Doors: Where indicated, provide doors fabricated with thermal-resistance value (R-value) of not less than 4.0 degrees F x h x sq. ft./Btu when tested according to ASTM C 1363.

	3. Top and Bottom Edges: Closed with flush 0.042-inch-thick end closures or channels of same material as face sheets.
	4. Tolerances: Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

	B. Exterior Doors: Face sheets fabricated from metallic-coated steel sheet. Provide doors complying with requirements indicated below by referencing ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level:
	1. Level 3 and Physical Performance Level A (Extra Heavy Duty), Model 2 (Seamless), 1-3/4 inches thick.

	C. Interior Doors: Face sheets fabricated from cold-rolled steel sheet, unless otherwise indicated to comply with exterior door requirements. Provide doors complying with requirements indicated below by referencing ANSI A250.8 for level and model and ...
	1. Level 2 and Physical Performance Level B (Heavy Duty), Model 2 (Seamless), 1-3/4 inches thick.

	D. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.
	E. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.

	2.4 STANDARD STEEL FRAMES
	A. General: Comply with ANSI A250.8 and with details indicated for type and profile.
	B. Exterior Frames: Fabricated from metallic-coated steel sheet.
	1. Fabricate frames with mitered or coped and welded face corners and seamless face joints.
	2. Frames for Level 3 Steel Doors: 0.067-inch-thick steel sheet.

	C. Interior Frames: Fabricated from cold-rolled steel sheet, unless otherwise indicated to comply with exterior frame requirements.
	1. Fabricate frames with mitered or coped and welded face corners and seamless face joints.
	2. Frames for Level 2 Steel Doors: 0.053-inch-thick steel sheet.

	D. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same material as frames.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 inch thick.
	2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042 inch thick.
	3. Compression Type for Drywall Slip-on Frames: Adjustable compression anchors.
	4. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch- diameter bolts with expansion shields or inserts. Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

	B. Floor Anchors: Formed from same material as frames, not less than 0.042 inch (1.0 mm) thick, and as follows:
	1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.
	2. Separate Topping Concrete Slabs: Adjustable-type anchors with extension clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at finish floor surface.


	2.6 STOPS AND MOLDINGS
	A. Moldings for Glazed Lites in Doors: Minimum 0.032 inch thick, fabricated from same material as door face sheet in which they are installed.
	B. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch high unless otherwise indicated.
	C. Loose Stops for Glazed Lites in Frames: Minimum 0.032 inch thick, fabricated from same material as frames in which they are installed.

	2.7 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Ceiling Struts: Minimum 1/4-inch-thick by 1-inch-wide steel.
	C. Grout Guards: Formed from same material as frames, not less than 0.016 inch thick.

	2.8 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal. Where practical, fit and assemble units in manufacturer's plant. To ensu...
	B. Tolerances: Fabricate hollow metal work to tolerances indicated in SDI 117.
	C. Hollow Metal Doors:
	1. Exterior Doors: Provide weep-hole openings in bottom of exterior doors to permit moisture to escape. Seal joints in top edges of doors against water penetration.
	2. Glazed Lites: Factory cut openings in doors.
	3. 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 beyond edge of door on which astragal is mounted.

	D. Hollow Metal Frames: Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Full Profile Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and not visible.
	2. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as doorframe. Fasten members at crossings and to jambs by butt welding.
	3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	4. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be grouted.
	5. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot welds per anchor.
	6. Jamb Anchors: Provide number and spacing of anchors as follows:
	a. Masonry Type: Locate anchors not more than 18 inches from top and bottom of frame. Space anchors not more than 32 inches o.c. and as follows:
	1) Two anchors per jamb up to 60 inches high.
	2) Three anchors per jamb from 60 to 90 inches high.
	3) Four anchors per jamb from 90 to 120 inches high.
	4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches or fraction thereof above 120 inches high.

	b. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of frame. Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb up to 60 inches high.
	2) Four anchors per jamb from 60 to 90 inches high.
	3) Five anchors per jamb from 90 to 96 inches high.
	4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches or fraction thereof above 96 inches high.
	5) Two anchors per head for frames above 42 inches wide and mounted in metal-stud partitions.

	c. Compression Type: Not less than two anchors in each jamb.
	d. Postinstalled Expansion Type: Locate anchors not more than 6 inches from top and bottom of frame. Space anchors not more than 26 inches o.c.

	7. Door Silencers: Except on weather-stripped doors, 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.


	E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or hot-rolled steel sheet.
	F. Hardware Preparation: Factory prepare hollow metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Section...
	1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
	2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door hardware.
	3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series specifications for preparation of hollow metal work for hardware.
	4. Coordinate locations of conduit and wiring boxes for electrical connections with Section 26 0001 – Electrical Work.

	G. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with butted or mitered hairline joints.
	1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow metal work.
	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.
	4. Provide loose stops and moldings on inside of hollow metal work.
	5. Coordinate rabbet width between fixed and removable stops with type of glazing and type of installation indicated.


	2.9 STEEL FINISHES
	A. Prime Finish: Apply manufacturer's standard primer immediately after cleaning and pretreating.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite pr...



	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 embedded and built-in anchors to verify actual locations before frame installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 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.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	1. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	2. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	3. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	4. Plumbness: Plus or minus 1/16 inch, measured at jambs on a perpendicular line from head to floor.

	C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with ANSI/SDI A250.11.
	1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-protection-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install frames with removable glazing stops located on secure side of opening.
	d. Install door silencers in frames before grouting.
	e. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	f. Check plumbness, squareness, and twist of frames as walls are constructed. Shim as necessary to comply with installation tolerances.
	g. Field apply bituminous coating to backs of frames that are filled with grout.

	2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation behind frames.
	4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout.
	5. Concrete Walls: Solidly fill space between frames and concrete with grout. Take precautions, including bracing frames, to ensure that frames are not deformed or damaged by grout forces.
	6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	7. In-Place Gypsum Board Partitions: Secure frames in place with postinstalled expansion anchors through floor anchors at each jamb. Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	8. Ceiling Struts: Extend struts vertically from top of frame at each jamb to overhead structural supports or substrates above frame unless frame is anchored to masonry or to other structural support at each jamb. Bend top of struts to provide flush c...
	9. Installation Tolerances: Adjust hollow metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified below. Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a. Jambs and Head: 1/8 inch plus or minus 1/16 inch.
	b. Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch .
	c. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch.
	d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 inch.

	2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors: Install doors according to NFPA 105.

	D. Glazing Stops: Comply with hollow metal manufacturer's written instructions.
	1. Secure stops 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.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. Leave work in complete and proper operating condition. Remove and replace defective work, including hollow metal work that is warped, bowed, or othe...
	B. Remove grout and other bonding material from hollow metal work immediately after installation.
	C. 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.
	D. Metallic-Coated Surfaces: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	2430.03 - 08 1416 Flush Wood Doors - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract And General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Solid-core doors with wood-veneer and medium-density overlay faces.
	2. Factory finishing for wood doors to receive transparent finish.
	3. Factory fitting flush wood doors to frames and factory machining for hardware.
	4. Shop-installed glass and glazing for the work of this Section.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 04 2000 – Unit Masonry for building anchors into and grouting steel frames in masonry construction.
	2. Section 08 1113 – Hollow Metal Doors and Frames.
	3. Section 08 7100 – Door Hardware for hardware for wood doors.
	4. Section 09 9000 – Painting And Coating for field finishing wood doors for opaque finish.


	1.3 SUBMITTALS
	A. Product Data: For each type of door. Include details of core and edge construction, louvers, and trim for openings.
	1. Include factory-finishing specifications.

	B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door and matching transom; construction details not covered in Product Data; location and extent of hardware blocking; and other pertinent data.
	1. Indicate dimensions and locations of mortises and holes for hardware.
	2. Indicate dimensions and locations of cutouts.
	3. Indicate requirements for veneer matching.
	4. Indicate doors and transoms to be factory finished and finish requirements.
	5. Indicate fire ratings for fire doors.

	C. Samples for Verification:
	1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches for each material and finish. For each wood species and transparent finish, provide set of three samples showing typical range of finish, color, sheen and grain to...
	2. Frames for light openings, 6 inches long, for each material, type, and finish required.


	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain flush wood doors and transoms through one source from a single manufacturer.
	B. Quality Standard: Comply with AWI/AWMAC/WI's "Architectural Woodwork Standards."
	C. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing at positive pressure according to NFPA 25...
	1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that doors comply with standard construction requirements for tested and labeled fire-rated door assemblies exc...
	2. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 450 degrees F above ambient after 30 minutes of standard fire-test exposure.

	D. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control, based on testing according to UL 1784.
	E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in plastic bags or cardboard cartons.
	C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations: Do not deliver or install doors until building is enclosed, wet work is complete, and HVAC system is operating and will maintain temperature and relative humidity at occupancy levels during the remainder of the constructi...

	1.7 WARRANTY
	A. Special Warranty: Manufacturer's standard form, signed by manufacturer, Installer, and Contractor, in which manufacturer agrees to repair or replace doors and transoms that are defective in materials or workmanship, have warped (bow, cup, or twist)...
	1. Warranty shall also include installation and finishing that may be required due to repair or replacement of defective doors.
	2. Warranty shall include hardware installation and replacement of glass and glazing.
	3. Warranty shall be in effect during the following period of time from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual por...
	a. Solid-Core Interior Doors: Life of installation.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Flush Wood Doors:
	a. Algoma Hardwoods Inc.
	b. Eggers Industries; Architectural Door Division.
	c. Marshfield DoorSystems.
	d. Oshkosh Door Company
	e. VT Industries Inc.
	f. Or equal.



	2.2 DOOR AND TRANSOM CONSTRUCTION, GENERAL
	A. Low-Emitting Materials: Provide doors made with adhesives and composite wood products that contain no added urea formaldehyde.
	B. Doors for Transparent Finish:
	1. Grade: AWI Premium, with AWI Grade A faces.
	2. Species and Cut: Match existing.
	3. Match between Veneer Leaves: Match existing.
	4. Assembly of Veneer Leaves on Door Faces: Running match.
	5. Pair and Set Match: Provide for doors hung in same opening or separated only by mullions.
	6. Transom Match: Continuous match.
	7. Stiles: Same species as faces..
	8. Cross-Banding: 1/8 in. high density fiberboard, urea formaldehyde free.


	2.3 SOLID-CORE DOORS
	A. Cores: Comply with the following requirements:
	1. Particle Core: ANSI A 208.1, Grade 1-LD-2.
	2.  Structural Composite Lumber Core: Timberstrand LSL 7.
	3. Provide doors with structural composite lumber cores instead of particleboard cores at locations where exit devices are indicated or where light or louver cutouts exceed 40% of the door area.

	B. Interior Veneer-Faced Doors:
	1. Construction: Five plies, hot-pressed with stiles and rails bonded to core, then entire unit abrasive planed before veneering.

	C. Fire-Rated Doors:
	1. Construction: Construction and core specified above for type of face indicated or manufacturer's standard mineral core construction as needed to provide fire rating indicated.
	a. Fire Resistant Mineral Core, with no added urea formaldehyde crossbanding.

	2. Blocking: For mineral-core doors, provide composite blocking with improved screw-holding capability approved for use in doors of fire ratings indicated as needed to eliminate through-bolting hardware.
	3. Edge Construction: At hinge stiles, provide manufacturer's standard laminated-edge construction with improved screw-holding capability and split resistance and with outer stile matching face veneer..
	4. Pairs: Provide fire-rated pairs with fire-retardant stiles matching face veneer that are labeled and listed for kinds of applications indicated without formed-steel edges and astragals. Provide stiles with concealed intumescent seals.
	5. Positive Pressure Fire Doors - Category A - with intumescent concealed in the door edges.


	2.4 LOUVERS AND LIGHT FRAMES
	A. Wood Louvers: Door manufacturer's standard solid-wood chevron-stile louvers, unless otherwise indicated. Species to match veneer.
	B. Fire Door Louvers (not required on 20-minute doors): Metal louvers with fusible link and closing device, listed and labeled for use in doors with fire rating of one and one-half hours and less.
	1. Metal and Finish: Galvanized steel, 0.0396 inch thick, hot-dip zinc coated and factory primed for paint finish.

	C. Wood Beads for Light Openings in Wood Doors:
	1. Wood Species: Same species as door faces.
	2. Profile: Manufacturer's standard shape.
	3. At 20-minute, fire-rated, wood-core doors, provide wood beads and metal glazing clips approved for such use.

	D. Wood-Veneered Beads for Light Openings in Fire Doors: Manufacturer's standard wood-veneered noncombustible beads matching veneer species of door faces and approved for use in doors of fire rating indicated. Include concealed metal glazing clips whe...

	2.5 GLASS
	A. Heat-Treated Float Glass for Non-Rated Doors: ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.
	B. Fire-Protection-Rated Tempered Glass for Rated Doors: 1/4-inch-thick, fire-protection-rated tempered glass, complying with testing requirements in 16 CFR 1201 for Category II materials.
	1. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 252 for door assemblies.
	2. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with certification label of a testing agency acceptable to authorities having jurisdiction. Label shall indicate manufacturer's name, test standard, whether glaz...


	2.6 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances and bevels, unless otherwise indicated:
	1. Comply with clearance requirements of referenced quality standard for fitting. Comply with requirements in NFPA 80 for fire-rated doors.

	B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware templates.
	1. Coordinate measurements of hardware mortises in metal frames to verify dimensions and alignment before factory machining. Drill pilot holes for screws for butt hinges and lock fronts at the factory.
	2. Metal Astragals: Factory prime and premachine astragals and formed-steel edges for hardware for pairs of fire-rated doors to receive concealed vertical rod exit devices.

	C. Transom and Side Panels: Fabricate matching panels with same construction, exposed surfaces, and finish as specified for associated doors. Finish bottom edges of transoms and top edges of rabbeted doors same as door stiles.
	1. Fabricate door and transom panels with full-width, solid-lumber meeting rails. Provide factory-installed spring bolts for concealed attachment into jambs of metal doorframes.

	D. Openings: Cut and trim openings through doors to comply with applicable requirements of referenced standards for kinds of doors required.
	1. Light Openings: Trim openings with moldings of material and profile indicated.
	2. Louvers: Factory install louvers in prepared openings.

	E. Glazed Openings: Glaze doors at factory with glass of type and thickness indicated. Install glass using manufacturer's standard elastomeric glazing sealant complying with ASTM C 920. Secure glass in place with removable wood stops.

	2.7 SHOP PRIMING
	A. Doors for Opaque Finish: Shop prime faces and edges of doors, including cutouts, with one coat of wood primer specified in Section 0 99000 – Painting and Coating.

	2.8 FACTORY FINISHING
	A. General: Comply with AWI's "Architectural Woodwork Quality Standards" for factory finishing.
	B. Finish doors at factory that are indicated to receive transparent finish. Factory prime and prepare for field finish doors indicated to receive opaque finish.
	C. Transparent Finish:
	1. Grade: Premium.
	2. Finish: Manufacturer's solvent-based catalyzed polyurethane finish with performance comparable to AWS System 11. Water based polyurethane finish may be provided for doors not requiring staining. Provide two finish coats.
	3. Finish: WDMA TR-6 catalyzed solvent-based polyurethane.
	4. Staining: Provide custom color as selected by Designer.
	5. Sheen: Satin.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and installed door frames before hanging doors.
	1. Verify that frames comply with indicated requirements for type, size, location, and swing characteristics and have been installed with level heads and plumb jambs.
	2. Reject doors with defects.

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

	3.2 INSTALLATION
	A. Hardware: For installation, see Section 08 7100 – Door Hardware.
	B. Manufacturer's Written Instructions: Install doors to comply with manufacturer's written instructions, referenced quality standard, and as indicated.
	1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.
	2. Install smoke- and draft-control doors according to NFPA 105.

	C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

	3.3 ADJUSTING
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Protection: Provide temporary protection to ensure work being without damage or deterioration at time of final acceptance. Remove protections and reclean as necessary immediately before final acceptance.
	C. Finished Doors: Replace doors that are damaged or do not comply with requirements. Doors may be repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.



	2430.03 - 08 3113 Access Doors and Frames - Final 26-06-11
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Access doors and frames for walls and ceilings.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Division 22 – Plumbing.
	2. Division 23 – Heating, Ventilating, and Air Conditioning (filed sub-bid required).
	3. Division 26 – Electrical (filed sub-bid required).


	1.3 SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details material descriptions, dimensions of individual components and profiles, and finishes.

	B. Samples: For each type of access door and frame and for each finish specified, complete assembly minimum 6 by 6 inches in size.
	C. Product Schedule: For access doors and frames. Use same designations indicated on Drawings.


	PART 2 -  PRODUCTS
	2.1 ACCESS DOORS AND FRAMES
	A. Flush Access Doors with Exposed Flanges.
	1. Description: Face of door flush with frame, with 1-inch exposed flange and concealed, removable, button hinge.
	2. Locations: Ceiling.
	3. Door Size: As indicated on Drawings.
	4. Stainless-Steel Sheet:
	a. Door Material: Nominal 0.063 inch, 16 gauge.
	b. Frame Material: Nominal 0.063 inch, 16 gauge.
	c. Finish: Type 304, stainless-steel, No. 4 finish.

	5. Hinges: Concealed spring, button type, to allow for door removal.
	6. Latch and Lock: Cam latch, key operated.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

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

	3.3 ADJUSTING
	A. Adjust doors and hardware, after installation, for proper operation.



	2430.03 - 08 7100 Door Hardware - Final 26-05-22
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Commercial door hardware.
	2. Cylinders for doors specified in other Sections as listed below.
	3. Electrified door hardware and transformers.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 08 1113 – Hollow Metal Doors and Frames for astragals provided as part of a fire-rated labeled assembly and for door silencers provided as part of the frame.


	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate the manufacture, fabrication, and installation of products onto which door hardware will be installed.
	B. Furnish templates for door and frame preparation to manufacturers and fabricators of products requiring internal reinforcement for door hardware.
	C. Convey Owner's existing lock keying requirements to manufacturers.
	D. Pre-installation Meeting: Convene a pre-installation meeting one week prior to commencing work of this section; require attendance by all affected installers.
	E. Sequence installation to ensure utility connections are achieved in an orderly and expeditious manner.

	1.4 SUBMITTALS
	A. Product Data: Include installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings: Details of electrified door hardware, indicating the following:
	1. Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring. Include the following:
	a. System schematic.
	b. Point-to-point wiring diagram.
	c. Riser diagram.
	d. Elevation of each door.

	2. Detail interface between electrified door hardware and fire alarm access control and building control and security systems.

	C. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to e...
	1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for the Hardware Schedule."
	2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating complete designations of every item required for each door or opening.
	a. Organize door hardware sets in same order as in the Door Hardware Schedule at the end of Part 3.

	3. Content: Include the following information:
	a. Type, style, function, size, label, hand, and finish of each door hardware item.
	b. Manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of each door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	e. Explanation of abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for door hardware.
	g. Door and frame sizes and materials.
	h. Description of each electrified door hardware function, including location, sequence of operation, and interface with other building control systems.
	1) Sequence of Operation: Include description of component functions that occur in the following situations: authorized person wants to enter; authorized person wants to exit; unauthorized person wants to enter; unauthorized person wants to exit. Rese...


	4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, particularly where approval of the Door Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule. Include P...

	D. Keying Schedule: Prepared by or under the supervision of supplier, detailing the Owner's final keying instructions for locks. Include schematic keying diagram and index each key set to unique door designations.
	E. Product Certificates: Signed by manufacturers of electrified door hardware certifying that products furnished comply with requirements.
	1. Certify that door hardware approved for use on types and sizes of labeled fire doors complies with listed fire door assemblies.

	F. Qualification Data: For firms and persons specified in "Quality Assurance" Article.
	1. Include lists of completed projects with project names and addresses of architects and owners, and other information specified.

	G. Manufacturer's Installation Instructions: Indicate special procedures, perimeter conditions requiring special attention.
	H. Maintenance Data: For each type of door hardware to include in maintenance manuals specified in Division 01.
	1. Submit manufacturer's parts lists and templates.
	2. Bitting List: List of combinations as furnished.

	I. Keys: Deliver with identifying tags to Owner by security shipment direct from hardware supplier.
	J. Warranties: Special warranties specified in this Section.
	K. Project Record Documents: Record actual locations of concealed equipment, services, and conduit.
	L. Maintenance Materials and Tools: Furnish the following for Owner's use in maintenance of project.
	1. See Section 01 6000 – Product Requirements, for additional provisions.

	M. Fire Door Assembly Inspection and Testing Reports: Submit a written report of the results of functional testing and inspection for fire door assemblies, in compliance with NFPA 80-2007/2010 requirements. Written report shall be provided to the Owne...

	1.5 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service perfo...
	B. Installer Qualifications: An experienced installer who has completed door hardware 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 perform...
	C. Supplier Qualifications: Door hardware supplier with warehousing facilities in Project's vicinity and who is or employs a qualified Architectural Hardware Consultant, available during the course of the Work to consult with Contractor, Designer, and...
	1. Electrified Door Hardware Supplier Qualifications: An experienced door hardware supplier who has completed projects with electrified door hardware similar in material, design, and extent to that indicated for this Project, whose work has resulted i...
	a. Engineering Responsibility: Prepare data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	2. Scheduling Responsibility: Preparation of door hardware and keying schedules.

	D. Architectural Hardware Consultant Qualifications: A person who is currently certified by the Door and Hardware Institute as an Architectural Hardware Consultant and who is experienced in providing consulting services for door hardware installations...
	1. Electrified Door Hardware Qualifications: Experienced in providing consulting services for electrified door hardware installations.

	E. Source Limitations: Obtain each type and variety of door hardware from a single manufacturer, unless otherwise indicated.
	1. Provide electrified door hardware from same manufacturer as mechanical door hardware, unless otherwise indicated. Manufacturers that are listed to perform electrical modifications, by a testing and inspecting agency acceptable to authorities having...
	2. Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party source will not be accepted.

	F. Regulatory Requirements: Comply with provisions of the following:
	1. Where indicated to comply with accessibility requirements, comply with Massachusetts Architectural Access Board and the Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," as follows:
	a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to grasp with one hand and does not require tight grasping, tight pinching, or twisting of the wrist.
	b. Door Closers: Comply with the following maximum opening-force requirements indicated:
	1) Interior Hinged Doors: 5 lbf applied perpendicular to door.
	2) Sliding or Folding Doors: 5 lbf applied parallel to door at latch.
	3) Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

	c. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of not more than 1:2.

	2. Requirements of 521 CMR 20.8.1 and NFPA 101: Comply with the following for means of egress doors:
	a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks shall not require the use of a key, tool, or special knowledge for operation.
	b. Delayed-Egress Locks: Lock releases within 15 seconds after applying a force not more than 15 lbf for not more than 3 seconds.
	c. Door Closers: Not more than 15 lbf to open door to minimum required width.
	d. Thresholds: Not more than 1/2 inch high.

	3. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

	G. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing at po...
	H. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door assemblies are required, provide door hardware that meet requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	1. Air Leakage Rate: Maximum air leakage of 0.3 cfm/sq. ft. at the tested pressure differential of 0.3-inch wg of water.

	I. Keying Conference: Conduct conference at Project site to comply with requirements in Division 01. Incorporate keying conference decisions into final keying schedule after reviewing door hardware keying system including, but not limited to, the foll...
	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. Address for delivery of keys.

	J. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01. Review methods and procedures related to electrified door hardware including, but not limited to, the following:
	1. Inspect and discuss electrical roughing-in and other preparatory work performed by other trades.
	2. Review sequence of operation for each type of electrified door hardware.
	3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review required testing, inspecting, and certifying procedures.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver keys to manufacturer of key control system.

	1.7 COORDINATION
	A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing door hardware. Check Shop Drawings of other work to confirm that adequate provisions are made for l...
	B. Electrical System Roughing-in: Coordinate layout and installation of electrified door hardware with connections to power supplies, fire alarm system and detection devices, access control and building control system.
	C. Door and Frame Preparation:  Doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and access control system hardware without addi...

	1.8 WARRANTY
	A. General Warranty: See section 01 7700 – Closeout Procedures for additional resources. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be ...
	B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the...
	1. Structural failures including excessive deflection, cracking, or breakage.
	2. Faulty operation of the hardware.
	3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	4. Electrical component defects and failures within the systems operation.

	C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise indicated.
	D. Special Warranty Periods:
	1. Ten years for mortise locks and latches.
	2. Five years for exit hardware.
	3. Twenty five years for manual surface door closer bodies.
	4. Two years for electromechanical door hardware.


	1.9 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions as needed for the facility’s continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Scheduled and acceptable manufacturers must provide all the functions and features of the specified product or it will not be approved.
	B. Hand of Door: Drawings show direction of slide, swing, or hand of each door leaf. Furnish each item of hardware for proper installation and operation of door movement as shown.
	C. Where the hardware specified is not adaptable to the finished shape or size of the members requiring hardware, furnish suitable types having the same operation and quality as the type specified, subject to the Designer's approval.

	2.2 MATERIALS
	A. Fasteners:
	1. Provide hardware manufactured to conform to published templates, generally prepared for machine screw installation.
	2. Furnish screws for installation with each hardware item. Finish exposed (exposed under any condition) screws to match hardware finish, or, if exposed in surfaces of other work, to match finish of this other work as closely as possible including "pr...
	3. Provide concealed fasteners for hardware units that are exposed when door is closed except to the extent that no standard units of type specified are available with concealed fasteners. Do not use thru-bolts for installation where bolt head or nut ...
	4. All hardware shall be installed with the fasteners provided by the hardware manufacturer.

	B. Hinges:
	1. The following is a guide for hinge type required for this specification:
	a. 1-3/4" thick doors up to and including 3'-0" wide:
	1) Exterior: standard weight, ball bearing, bronze/stainless steel, 4-1/2" high
	2) Interior: standard weight, ball bearing, steel, 4-1/2" high

	b. 1-3/4" thick doors over 3'-0" wide:
	1) Exterior: heavy weight, ball bearing, bronze/stainless steel, 5" high
	2) Interior: heavy weight, ball bearing, steel, 5" high


	2. Provide 3 hinges per door leaf for doors 90 inches or less in height, and one additional hinge for each 30 inches of additional door height.
	3. 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. Interior Doors: Non-rising pins

	4. The width of hinges shall be 4-1/2" or as required for clearance.

	C. Continuous Hinges:
	1. Provide continuous hinges fabricated from anodized aluminum or stainless steel as scheduled.
	2. Provide bearings at each hinge knuckle for quiet, smooth, self-lubricating operation.
	3. Hinges shall be capable of supporting door weights up to 600 pounds and shall be successfully tested for 1,500,000 cycles.
	4. Install hinges with fasteners supplied by manufacturer. Hole pattern shall be symmetrically patterned.

	D. Flush Bolts:
	1. Automatic and manual flush bolts shall have forged bronze faceplates with extruded brass levers and with wrought brass guides and strikes. Doors up to 7'-6" in height shall have 12" steel or brass rods. Manual flush bolts for doors over 7'-6" in he...

	E. Mortise Locks:
	1. Mortise locks shall be certified as ANSI A156.13, Grade 1 Operational, Grade 1 Security, and shall be manufactured from heavy gauge steel, containing components of steel with a zinc dichromate plating for corrosion resistance. Lock case shall be mu...
	2. Locks are to have a standard 2-3/4" backset with a full 3/4" throw 2-piece stainless steel mechanical anti-friction latch bolt. Deadbolt shall be a full 1" throw, constructed of stainless steel.
	3. Lever trim shall be solid brass, bronze, or stainless steel, cast or forged in the design specified, with wrought roses and external lever spring cages. Levers shall be thru-bolted to assure proper alignment and shall have a 2-piece spindle. Lever ...
	a. Basis of Design, Lever Style: Schlage 17A.

	4. Locks meeting this specification: Schlage L9000 series, Sargent 8200 series, Best 40H series, and Corbin Russwin ML2000 Series.

	F. Exit Devices:
	1. Exit devices shall be touchpad type, fabricated of brass, bronze, stainless steel, or aluminum, plated to the standard architectural finishes to match the balance of the door hardware.
	2. All exit devices shall incorporate a fluid damper or other means which reduce noise associated with exit device operation. Touchpad shall extend a minimum of one half of the door width. End-cap will have two-point attachment to door. Touch-pad shal...
	3. All devices to incorporate a security dead latching feature.
	4. Provide roller strikes for all rim and surface mounted vertical rod devices, ASA strikes for mortise devices, and manufacturer's standard strikes for concealed vertical rod devices.
	5. Mechanism case shall sit flush on the face of all flush doors, or spacers shall be furnished to fill gaps behind devices. Where glass trim or molding projects off the face of the door, provide glass bead kits.
	6. All non-fire-rated exit devices shall have cylinder dogging.
	7. Where lever handles are specified as outside trim for exit devices, provide heavy-duty lever trims with forged or cast escutcheon plates. Provide vandal-resistant levers that will travel to a 90-degree down position when more than 35 pounds of torq...
	8. Exit devices shall be UL listed panic exit hardware. All exit devices for fire rated openings shall be UL labeled fire exit hardware.
	9. Provide electrical options as scheduled.
	10. Exit devices meeting this specification: Von Duprin 98 series, Precision Apex series, Sargent 80 series with dead latching.

	G. Door Closers:
	1. Door closers shall have fully hydraulic, full rack and pinion action with a high strength cast iron cylinder. Cylinder body shall be 1-1/2” in diameter, and double heat-treated pinion shall be 11/16” in diameter.
	2. Hydraulic fluid shall be of a type requiring no seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. Fluid shall be fireproof and shall pass the requirements of the UL10C “positive pressure” fire test.
	3. Spring power shall be continuously adjustable over the full range of closer sizes, and allow for reduced opening force for the physically handicapped. Hydraulic regulation shall be by tamper-proof, non-critical valves. Closers shall have separate a...
	4. All closers shall have solid forged steel main arms (and forged forearms for parallel arm closers).
	5. Closers shall not incorporate a pressure relief valve.
	6. All closers shall have metal covers.
	7. Closer cylinders, arms, and metal covers shall have a powder coating finish which has been certified to exceed 100 hours salt spray testing by an independent testing laboratory used by BHMA for ANSI certification. For metal components that can't be...
	8. Door closers meeting this specification: LCN 4010/4110 series, and Sargent 281Series.

	H. Push Plates: 8" wide x 16" high x 0.050" thick. Where door stile does not allow 8" wide plates, 4" wide plates may be used.
	I. Door Pulls & Push Bars: Solid bar stock, diameter and length as scheduled. Push bars shall be of sufficient length to span from center to center of each stile.
	J. Protection Plates: Provide kick plates as scheduled, with 4 beveled edges. Furnish with machine or wood screws, finished to match plates. Plates shall be 8" high x 2" LWOD on single doors, 1" LWOD on pairs of doors.
	K. Door Stops and Holders:
	1. It shall be the responsibility of the hardware supplier to provide door stops for all doors in accordance with the following requirements:
	a. Wall stops shall be used wherever possible.
	b. Where wall stops cannot be used, provide dome type floor stops of the proper height.
	c. At any opening where a wall or floor stop cannot be used, a heavy-duty overhead stop must be used.


	L. Thresholds and Weatherstrip: Furnish as scheduled and per architectural details. Match finish of other items as closely as possible. Provide only those units where resilient or flexible seal strip is easily replaceable and readily available. Provid...
	M. Silencers: "Push-in" type silencers for each hollow metal or wood frame, three for each single frame, two for each pair frame. Omit where gasketing is scheduled.
	N. Automatic Operators:
	1. Provide low energy automatic operator units with hydraulic closer complying with ANSI A156.19 where automatic operators are specified..
	2. Provide hydraulic fluid of a type requiring no seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. Fluid shall be fireproof and shall pass the requirements of the UL10C “positive pressure” fire test.
	3. Provide units with conventional door closer opening and closing forces unless the power operator motor is activated. Provide door closer assembly with adjustable spring size, back-check, and opening and closing speed adjustment valves to control door
	4. Provide units with on/off switch for manual operation, motor start up delay, vestibule interface delay, electric lock delay, and door hold open delay.
	5. Provide units with conventional door closer opening and closing forces unless the power operator motor is activated. Provide door closer assembly with adjustable spring size, back-check valve, sweep valve, latch valve to control door.
	6. Provide drop plates, brackets, or adapters for arms as required for details.
	7. Provide hard-wired actuator switches for operation as specified. Actuators shall be weather-resistant type at exterior applications.
	8. Provide key switches, with LED’s, recommended and approved by the manufacturer of the automatic operator as required for the function as described in the operation description of the hardware group with the provisions below.
	9. Where automatic operators are scheduled, provide complete assemblies of controls, switches, power supplies, relays, and parts/material recommended and approved by the manufacturer of the automatic operator for each individual leaf. Actuators shall ...
	10. Provide units with vestibule inputs, which allow sequencing operation of two units, and a SPDT relay for interfacing with latching or locking devices.
	11. Acceptable manufacturers and/or products: LCN 4600 series, Norton 6900 series, Besam Power Swing.


	2.3 FINISHES
	A. With the exception of all items listed below, the finish of all hardware shall be US26D - satin chrome or US32D - satin stainless steel. Exceptions are as follows:
	1. Door Closers: Aluminum powder coat finish.
	2. Coordinators: Prime painted.
	3. Thresholds: Mill finish aluminum.
	4. Weatherstrip and Sweeps: Clear anodized aluminum.
	5. Silencers: Grey.


	2.4 KEYING
	A. Provide a new key system from the same manufacturer as the locks conforming to the following requirements:
	1. Provide restricted patented removable core cylinders at all keyed devices, removable mullions, and exit device trim. Restricted system shall control the access to the products by requiring a signed letter of authorization and/or authorization form ...
	2. Provide permanent cores and cylinders keyed by the manufacturer or authorized distributor as directed by the Owner. Provide owner with a copy of the bitting list, return receipt requested.
	3. The hardware supplier, accompanied by a qualified factory representative for the manufacturer of the cores and cylinders, shall meet with Owner and Designer to review keying requirements and lock functions prior to ordering finish hardware. Submit ...
	4. Provide cores and cylinders, unless noted otherwise, operated by a Great Grand Master Key System to be established for this project. Allow for ten Grand Master Keys under the Great Grand. Do not use the letter "I", “O”, or “X” for any of the grand ...
	5. Provide patented restricted keys as follows:
	a. Ten grand master keys for each set.
	b. Ten master keys for each set.
	c. Three keys per core and/or cylinder.
	d. Two construction core control keys
	e. Two permanent core control keys
	f. Six construction master keys for each type (Contractor is to provide one set of construction keys to Designer)

	6. Visual key control:
	a. Keys shall be stamped with their respective key set number and stamped “DO NOT DUPLICATE".
	b. Grand master and master keys shall be stamped with their respective key set letters.
	c. Do not stamp any keys with the factory key change number.
	d. Do not stamp any cores with key set on face (front) of Core. Stamp on back or side of cores so not to be visible when core is in cylinder.

	7. Deliver grand master keys, master keys, change keys, and/or key blanks from the factory or authorized distributor directly to the Owner in sealed containers, return receipt requested. Failure to comply with these requirements may be cause to requir...
	8. Approved products: Schlage Everest T, Best CORMAX, Sargent Signature.

	B. All master keys shall be delivered directly to the Owner by the hardware supplier, who shall obtain an itemized transmittal for delivery of same.
	C. Provide key cabinet suitable for size of project. Locate as acceptable to the Owner.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames: Comply with DHI A115 series.
	1. Surface-Applied Door Hardware: Drill and tap doors and frames according to SDI 107.

	B. Wood Doors: Comply with DHI A115-W series.
	C. Where on-site modification of doors and frames is required, prepare hardware locations in accordance with the following:
	1. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.
	2. Wood Doors: Comply with DHI WDHS.5 "Recommended Hardware Reinforcement Locations for Mineral Core Wood Flush Doors."
	3. Where doors are in rated assemblies, comply with NFPA 80 for restrictions on on-site door hardware preparation.


	3.3 INSTALLATION
	A. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. Custom Steel Doors and Frames: DHI's "Recommended Locations for Builders' Hardware for Custom Steel Doors and Frames."
	3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	B. Install each door hardware item to comply with manufacturer's written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, s...
	1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates as necessary for proper installation and operation.
	2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners and anchors according to industry standards.

	C. Key Control System: Place keys on markers and hooks in key control system cabinet, as determined by final keying schedule.
	D. Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible ceilings. Verify location with Designer.
	1. Configuration: Provide the least number of power supplies required to adequately serve doors with electrified door hardware.

	E. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Section 07 9200 – Joint Sealants.

	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 fo...
	1. Spring Hinges: Adjust to achieve positive latching when door is allowed to 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 so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches from the latch, measured to the leading edge of the door.

	B. Six-Month Adjustment: Approximately six months after date of Substantial Completion, Installer shall perform the following:
	1. Examine and readjust each item of door hardware as necessary to ensure function of doors, door hardware, and electrified door hardware.
	2. Consult with and instruct the Owner's personnel on recommended maintenance procedures.
	3. Replace door hardware items that have deteriorated or failed due to faulty design, materials, or installation of door hardware units.


	3.5 FIELD TESTING FOR FIRE DOOR ASSEMBLIES
	A. Fire Door Assembly Inspection and Testing: Provide functional testing and inspection of fire door assemblies in accordance with NFPA 80-2007/2010. Inspections shall be performed by individuals certified by Intertek as a Fire Door Assembly Inspector...
	1. Schedule fire door assembly inspection within 90 days of Substantial Completion of the Project.
	2. Submit a signed, written final report as specified in Paragraph 1.3: Submittals.
	3. Contractor shall correct all deficiencies and schedule a reinspection of fire door assemblies which were noted as deficient on the inspection report.
	4. Inspector shall reinspect fire door assemblies after repairs are made.
	5. Additional re-inspections which are required due to incomplete repairs will be performed by the inspector at the expense of the Contractor.


	3.6 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary 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.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 INSTALLATION
	A. Install hardware in accordance with manufacturer's instructions and applicable codes.
	B. Use templates provided by hardware item manufacturer.
	C. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80.
	D. Mounting heights for hardware from finished floor to center line of hardware item: As listed in Schedule, unless otherwise noted:
	1. For steel doors and frames: Comply with DHI "Recommended Locations for Architectural Hardware for Steel Doors and Frames."
	2. For wood doors: Comply with DHI "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	E. Set exterior door thresholds with full-width bead of elastomeric sealant on each point of contact with floor; anchor thresholds with stainless steel countersunk screws.

	3.9 DOOR HARDWARE SETS
	A. The door hardware sets represent the design intent and direction of the Owner and Architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brough...
	B. The supplier is responsible for handing and sizing all products as listed in the door hardware sets. Quantities listed are for each pair of doors, or for each single door.
	C. Manufacturer’s Abbreviations:
	1. MK – McKinney
	2. PE – Pemko
	3. SA – Sargent
	4. AD – Adams Rite
	5. NO – Norton
	6. RO – Rockwood
	7. OT – Other

	Hardware Schedule:
	Notes: Door normally closed and locked.
	Door may be dogged down, via keyed cylinder, allowing push/pull operation as needed.
	Latchbolt position monitored via exit device. Depressing push bar at any time signals Main Office as to operation of door from inside.
	Free egress at all times.
	Set 2:
	Two (2) Door, No.: 105, 212 each to have the following:
	Set 3: Not Used
	Set 4:
	Two (2) Doors, No.: 109 and 210 each to have the following:
	Set 5:
	Twenty (20) Doors, Nos.: 101, 103, 104, 106, 107, 108, 201, 202, 203, 204, 206, 207, 208, 209, 211, 213, 215, 216, 218, 219 each to have the following:
	Set 6:
	One (1) Door, No.: 205 to have the following:
	Set 7:
	One (1) Door, No.: 110 to have the following:



	2430.03 - 08 8000 Glazing - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Glass and glazing for the following Sections:
	a. Section 08 1113 – Hollow Metal Doors and Frames
	b. Section 08 1416 – Flush Wood Doors


	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 08 1113 – Factory glazing for hollow metal doors.
	2. Section 08 1416 – Flush Wood Doors for glass and glazing for flush wood doors and frames.


	1.3 DEFINITIONS
	A. Manufacturers of Glass Products: Firms that produce primary glass, fabricated glass, or both, as defined in referenced glazing publications.
	B. Glass Thicknesses: Indicated by thickness designations in millimeters according to ASTM C 1036.
	C. Interspace: Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	D. Deterioration of Coated Glass: Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer's written...
	E. Deterioration of Insulating Glass: Failure of hermetic seal under normal use that is attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning insulating glass contrary to manufac...
	F. Deterioration of Laminated Glass: Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning laminated glass contrary to manufacturer's w...

	1.4 PERFORMANCE REQUIREMENTS
	A. General: Provide glazing systems capable of withstanding normal thermal movement and wind and impact loads (where applicable) without failure, including loss or glass breakage attributable to the following: defective manufacture, fabrication, and i...
	B. Glass Design: Glass thickness designations indicated are minimums and are for detailing only. Confirm glass thicknesses by analyzing Project loads and in-service conditions. Provide glass lites in the thickness designations indicated for various si...
	1. Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 1300, according to the following requirements:
	a. Specified Design Wind Loads: As required by Code.
	b. Specified Design Snow Loads for Sloped Glazing: As required by Code.
	c. Probability of Breakage for Vertical Glazing: 8 lites per 1000 for lites set vertically or not more than 15 degrees off vertical and under wind action.
	1) Load Duration: 60 seconds or less/

	d. Probability of Breakage for Sloped Glazing: 1 lite per 1000 for lites set more than 15 degrees off vertical and under wind and snow action.
	1) Load Duration: 30 days.

	e. Maximum Lateral Deflection: For the following types of glass supported on all 4 edges, provide thickness required that limits center deflection at design wind pressure to 1/50 times the short side length or 1 inch, whichever is less.
	1) For monolithic-glass lites heat-treated to resist wind loads.
	2) For insulating glass.
	3) For laminated-glass lites.

	f. Minimum Glass Thickness for Exterior Lites: Not less than 6 mm.


	C. Thermal Movements: Provide glazing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing components. Base engineering calculation on sur...
	1. Temperature Change (Range): 120 degrees F, ambient; 180 degrees F, material surfaces.

	D. Thermal and Optical Performance Properties: Provide glass with performance properties specified based on manufacturer's published test data, as determined according to procedures indicated below:
	1. For monolithic-glass lites, properties are based on units with lites 6.0 mm thick.
	2. For laminated-glass lites, properties are based on products of construction indicated.
	3. For insulating-glass units, properties are based on units with lites 6.0 mm thick and a nominal 1/2-inch-wide interspace.
	4. Center-of-Glass Values: Based on using LBL-44789 WINDOW 6.3 computer program for the following methodologies:
	a. U-Factors: NFRC 100 expressed as Btu/ sq. ft. x h x degrees F.
	b. Solar Heat Gain Coefficient: NFRC 200.
	c. Solar Optical Properties: NFRC 300.



	1.5 SUBMITTALS
	A. Product Data: For each glass product and glazing material indicated.
	B. Samples: 12-inch- square Samples for each type of glass.
	C. Glazing Schedule: Use same designations indicated on Drawings for glazed openings in preparing a schedule listing glass types and thicknesses for each size opening and location.
	D. Product Certificates: Signed by manufacturers of glass and glazing products certifying that products furnished comply with requirements.
	1. For solar-control low-e-coated glass, provide documentation demonstrating that manufacturer of coated glass is certified by coating manufacturer.

	E. Qualification Data: For installers.
	F. Preconstruction Adhesion and Compatibility Test Report: From glazing sealant manufacturer indicating glazing sealants were tested for adhesion to glass and glazing channel substrates and for compatibility with glass and other glazing materials.
	G. Warranties: Special warranties specified in this Section.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: An experienced installer who has completed glazing similar in material, design, and extent to that indicated for this Project; whose work has resulted in glass installations with a record of successful in-service performan...
	B. Source Limitations for Glass: Obtain the following through one source from a single manufacturer for each glass type: clear float glass, laminated glass and insulating glass.
	C. Source Limitations for Glass Sputter-Coated with Solar-Control Low-E Coatings: Where solar-control low-e coatings of a primary glass manufacturer that has established a certified fabricator program is specified, obtain sputter-coated solar-control ...
	D. Source Limitations for Glazing Accessories: Obtain glazing accessories through one source from a single manufacturer for each product and installation method indicated.
	E. Elastomeric Glazing Sealant Product Testing: Obtain sealant test results for product test reports in "Submittals" Article from a qualified testing agency based on testing current sealant formulations within a 36-month period.
	1. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated, as documented according to ASTM E 548.
	2. Test elastomeric glazing sealants for compliance with requirements specified by reference to ASTM C 920, and where applicable, to other standard test methods.

	F. Preconstruction Adhesion and Compatibility Testing: Submit to elastomeric glazing sealant manufacturers, for testing indicated below, samples of each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing member that will...
	1. Use ASTM C 1087 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass, tape sealants, gaskets, and glazing channel substrates.
	2. Submit not fewer than eight pieces of each type of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For materials failing tests, obtain sealant manufacturer's written instructions for corrective measures, including the use of specially formulated primers.
	5. Testing will not be required if elastomeric glazing sealant manufacturers submit data based on previous testing of current sealant products for adhesion to, and compatibility with, glazing materials matching those submitted.

	G. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing according to NFPA 257 or UL 9, including the hose-stream ...
	1. Fire-protection-rated glazing required to have a fire-protection rating of 20 minutes shall be exempt from the hose-stream test, unless required by authorities having jurisdiction.

	H. Safety Glazing Products: Comply with testing requirements in 16 CFR 120 and, for wired glass, ANSI Z97.1.
	1. Subject to compliance with requirements, obtain safety glazing products permanently marked with certification label of the Safety Glazing Certification Council or another certification agency] acceptable to authorities having jurisdiction.
	2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 articles for glazing lites more than 9 sq. ft. in exposed surface area of one side, provide glazing products that comply with Category II materials, for lites...

	I. 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 Sectio...
	1. GANA Publications: GANA Laminated Division's "Laminated Glass Design Guide" and GANA's "Glazing Manual."
	2. AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and AAMA TIR-A7, "Sloped Glazing Guidelines."
	3. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Sloped Glazing Guidelines."
	4. IGMA Publication for Insulating Glass: SIGMA TM-3000, "Glazing Guidelines for Sealed Insulating Glass Units."

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

	K. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockup for types of windows indicated, in locations shown on Drawings.

	L. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials according to manufacturer's written instructions and as needed to prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. For insulating-glass units that will be exposed to substantial altitude changes, comply with insulating-glass manufacturer's written recommendations for venting and sealing to avoid hermetic seal ruptures.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations: Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or o...
	1. Do not install liquid glazing sealants when ambient and substrate temperature conditions are outside limits permitted by glazing sealant manufacturer or below 40 degrees F.


	1.9 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer's standard form, made out to the User Agency and signed by coated-glass manufacturer agreeing to replace coated-glass units that deteriorate as defined in "Definitions" Article...
	1. Warranty Period: Ten years from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual portion of the project, are not acceptable.

	B. Manufacturer's Special Warranty on Laminated Glass: Manufacturer's standard form, made out to the User Agency and signed by laminated-glass manufacturer agreeing to replace laminated-glass units that deteriorate as defined in "Definitions" Article,...
	1. Warranty Period: Five years from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual portion of the project, are not accepta...

	C. Manufacturer's Special Warranty on Insulating Glass: Manufacturer's standard form, made out to the Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units that deteriorate as defined in "Definitions" Article, f....
	1. Warranty Period: Ten years from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipment from the factory, or from the completion date of an individual portion of the project, are not acceptable.



	PART 2 -  PRODUCTS
	2.1 INSULATING-GLASS UNITS
	A. Insulating-Glass Units for Vertical Glazing: 1 inch thick insulating glass consisting of two lites of 1/4 inch glass, low e coating on the No. 2 surface, 1/2 inch thick argon gas filled space, and mill finish air spacer. Provide one of the followin...
	1. VE1-2M by Viracon.
	a. Visible Light Transmittance: 70 percent.
	b. Reflectance Visible Light: 11 percent.
	c. U Value (Winter): 0.25.
	d. Shading Coefficient: 0.43.
	e. Solar Heat Gain Coefficient: 0.37.

	2. Solarban 60 by PPG Industries.
	a. Visible Light Transmittance: 70 percent.
	b. Reflectance Visible Light: 11 percent.
	c. U Value (Winter): 0.29.
	d. Shading Coefficient: 0.44.
	e. Solar Heat Gain Coefficient: 0.38.

	3. SN-68 by Guardian Industries.
	a. Visible Light Transmittance: 68 percent.
	b. Reflectance Visible Light: 11 percent.
	c. U Value (Winter): 0.24 with argon gas.
	d. Shading Coefficient: 0.43.
	e. Solar Heat Gain Coefficient: 0.38.

	4. Or equal.


	2.2 GLASS PRODUCTS
	A. Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
	B. Low-Iron, Ultraclear Float Glass: ASTM C 1036, Type I, Quality-Q3, Class I, complying with other requirements specified and with visible light transmission not less than 91 percent and solar heat gain coefficient not less than 0.87.
	C. Heat-Treated Float Glass: ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.
	1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	2. For uncoated glass, comply with requirements for Condition A.
	3. For coated vision glass, comply with requirements for Condition C (other coated glass).

	D. Coated Float Glass: Pyrolytic and vacuum deposited coatings on glass in conformance with ASTM C 1376.
	E. Pyrolytic-Coated, Self-Cleaning, Low-Maintenance Glass: Clear float glass with a coating on first surface having both photocatalytic and hydrophilic properties that act to loosen dirt and to cause water to sheet evenly over the glass instead of bea...
	F. Uncoated Tinted Float Glass: Class 2, complying with other requirements specified.
	1. Tint Color: As selected by the Designer.
	2. Visible Light Transmittance: As standard with manufacturer.

	G. Tempered Float Glass: ASTM C 1048; Type I (transparent flat glass); Quality-Q3; Kind FT; 1/4 inch thick unless indicated otherwise.
	H. Patterned Glass: ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Form 3 (patterned); and of quality, finish, and pattern specified.
	I. Laminated Glass: ASTM C 1172, and complying with testing requirements in 16 CFR 1201 for Category II materials, and with other requirements specified. Use materials that have a proven record of no tendency to bubble, discolor, or lose physical and ...
	1. Construction for Framed Units: Laminate glass with polyvinyl butyral interlayer to comply with interlayer manufacturer's written recommendations.
	2. Construction for Units with Exposed Edges: Laminate glass with cast-in-place and cured-transparent-resin interlayer to comply with interlayer manufacturer's written recommendations.
	3. Interlayer Thickness: 0.030 inch (0.76 mm) thick for vertical glazing, 0.060 inch (1.52 mm) thick for sloped glazing.
	4. Interlayer Color: Clear unless otherwise indicated.

	J. Fire-Rated Laminated Ceramic Glazing Material (for Doors and Locations Requiring Safety Glazing): Category II safety glazing product in the form of 2 lites of clear ceramic glazing material laminated together to produce a laminated lite of 5/16-inc...
	1. Fire-Protection Rating: As indicated for the assembly in which glazing material is installed, and permanently labeled by a testing and inspecting agency acceptable to authorities having jurisdiction.
	2. Polished on both surfaces, transparent.

	K. Laminated Glass with Intumescent Interlayers (Temperature-Rise-Rated Doors): Laminated glass made from multiple plies of uncoated, clear float glass; with intumescent interlayers; complying with testing requirements in 16 CFR 1201 for Category II m...
	L. Insulating-Glass Units, General: Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interpane air space, and complying with ASTM E2190 and with requirements specified in this Section.
	1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to resist thermal stresses induced by differential shading of individual glass lites and to comply with glass design requirements specified in Part 1 “Performan...
	2. Provide Kind FT (fully tempered) glass lites where safety glass is indicated.
	3. Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated for insulating-glass units are nominal and the overall thicknesses of units are measured perpendicularly from outer surfaces of glass lites at unit’s edge.
	4. Sealing System: Dual seal, with primary and secondary sealants as follows:
	a. Manufacturer’s Standard Sealants. Butyl primary and silicone secondary sealants. Secondary sealant shall cover entire spacer bar at IGU perimeter.

	5. Spacer Specifications: Manufacturer’s standard spacer material. Spacer corners shall be bent, soldered, or welded. Keyed spacer corners will not be accepted. Spacer may have a mid-span spacer key located at the midpoint of the insulating glass unit...


	2.3 GLAZING SEALANTS
	A. General: Provide products of type indicated, complying with the following requirements:
	1. Compatibility: Verify glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, interlayer of laminated glass, and glazing channel substrates, under ...
	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. Colors of Exposed Glazing Sealants: As selected by Designer from manufacturer's full range.
	4. Adhesives and sealants that are used inside the weatherproofing system shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	a. Structural Glazing Adhesives: 100 g/L.
	b. Architectural Sealants: 250 g/L.


	B. Elastomeric Glazing Sealants: Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to ex...
	1. Single-Component Neutral- and Basic-Curing Silicone Glazing Sealants: For 100/50% movement, typically at exterior locations, as follows:
	a. Dow Corning Corporation; 790.
	b. GE Silicones; SilPruf LM SCS2700.
	c. Tremco Inc.; Spectrem 1.
	d. Or equal.


	C. Glazing Sealants for Fire-Resistive Glazing Products: Identical to products used in test assemblies to obtain fire-protection rating.

	2.4 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based elastomeric tape with a solids content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and glass...
	1. Manufacturer: Tremco 440 Tape, preformed butyl type or Tremco Polyshim II Vision Strip, pre-shimmed butyl type or equal by CR Laurence or 3M or approved equal.

	B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800 for the following types:
	1. Type 1, for glazing applications in which tape acts as the primary sealant.
	2. Type 2, for glazing applications in which tape is used in combination with a full bead of liquid sealant.


	2.5 MISCELLANEOUS GLAZING MATERIALS
	A. General: Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surfaces...
	B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers: Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Perimeter Insulation for Fire-Resistive Glazing: Identical to product used in test assembly to obtain fire-resistance rating.

	2.6 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications,...
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square edges with slight kerfs at junctions with outdoor and indoor faces.
	C. Grind smooth and polish exposed glass edges and corners.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine framing glazing, with Installer present, for compliance with the following:
	1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	2. Presence and functioning of weep system.
	3. Minimum required face or edge clearances.
	4. Effective sealing between joints of glass-framing members.

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

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

	3.3 GLAZING, GENERAL
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances. Adjust as required by Project conditions during installation.
	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 glas...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate 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 as follows:
	1. Locate spacers directly opposite each other on both inside and outside faces of glass. Install correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have demonstrated ability to maintain requi...
	2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant width. With glazing tape, use thickness slightly less than final compressed thickness of tape.

	H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

	3.4 TAPE GLAZING
	A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to make them fit opening.
	C. 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. Do not remove release paper from tape until just before each glazing unit is installed.
	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 cente...

	3.5 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 seala...
	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.

	3.6 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, including weld splatter. If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recomm...
	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 wr...
	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.
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	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Fixed extruded-aluminum louvers and frames.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 07 9200 – Joint Sealants for sealants installed in perimeter joints between louver frames and adjoining construction.


	1.3 DEFINITIONS
	A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to this Section unless otherwise defined in this Section or in referenced standards.
	B. Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to channels in jambs and mullions, which carry it to bottom of unit and away from opening.

	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Provide louvers capable of withstanding the effects of gravity loads and wind loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused ...
	B. Seismic Performance: Provide louvers capable of withstanding the effects of earthquake motions as required by Code.
	1. Component Importance Factor: 1.0.

	C. Thermal Movements: Provide louvers that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of connectio...
	1. Temperature Change (Range): 120 degrees F ambient; 180 degrees F material surfaces.


	1.5 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and attachments to other Work. Show blade profiles, angles, and spacing.
	1. For installed louvers indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer licensed in the Commonwealth of Massachusetts and responsible for their preparation.

	C. Samples for Verification: For each type of metal finish required.
	D. Qualification Data: For professional engineer.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of louver.

	1.6 QUALITY ASSURANCE
	A. Source Limitations: Obtain louvers and vents through one source from a single manufacturer where indicated to be of same type, design, or factory-applied color finish.
	B. Welding: Qualify procedures and personnel according to the following:
	1. AWS D1.2, "Structural Welding Code--Aluminum."
	2. AWS D1.3, "Structural Welding Code--Sheet Steel."

	C. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for fabrication, construction details, and installation procedures.

	1.7 PROJECT CONDITIONS
	A. Field Measurements: Verify louver openings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions: Where field measurements cannot be made without delaying the Work, establish opening dimensions and proceed with fabricating louvers without field measurements. Coordinate construction to ensure that actual opening dimension...



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Louvers and Vents:
	a. Airolite Company, LLC (The).
	b. Architectural Louvers.
	c. Construction Specialties, Inc.
	d. Greenheck.
	e. Industrial Louvers, Inc.
	f. McDermott Metal Works Corporation.
	g. Nystrom Building Products.
	h. Ruskin Company.
	i. Or equal.



	2.2 MATERIALS
	A. Aluminum Extrusions: ASTM B 221, alloy 6063-T5 or T-52.
	B. Aluminum Sheet: ASTM B 209, alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Fasteners: Of same basic metal and alloy as fastened metal or 300 Series stainless steel, unless otherwise indicated. Do not use metals that are incompatible with joined materials.
	D. Post-installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made from stainless-steel components, with capability to sustain, without failure, a load equal to 4 times the loads imposed, for concrete, or 6 times the load ...
	E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.3 FABRICATION, GENERAL
	A. Assemble louvers in factory to minimize field splicing and assembly. Disassemble units as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation.
	B. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	C. 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.
	D. Include supports, anchorages, and accessories required for complete assembly.
	E. Provide vertical mullions of type and at spacings indicated, but not more than recommended by manufacturer, or 72 inches o.c., whichever is less.
	1. Fully Recessed Mullions: Provide mullions fully recessed behind louver blades. Where length of louver exceeds fabrication and handling limitations, fabricate with close-fitting blade splices designed to permit expansion and contraction.

	F. Join frame members to each other and to fixed louver blades with fillet welds or by means of mechanical fasteners concealed from view, unless otherwise indicated or size of louver assembly makes bolted connections between frame members necessary.

	2.4 FIXED, EXTRUDED-ALUMINUM LOUVERS
	A. Horizontal Storm-Resistant Louvers:
	1. Louver Depth: 5 inches.
	2. Frame and Blade Nominal Thickness: As required to comply with structural performance requirements, but not less than 0.081 inch.
	3. Performance Requirements:
	a. Free Area: Comply with requirements indicated on the Drawings.
	b. Wind-Driven Rain Performance: Not less than 99 percent effectiveness when subjected to a rain fall rate of 3 inches per hour and a wind speed of 29 mph at a core area intake velocity of 300 fpm.

	4. AMCA Seal: Mark units with AMCA Certified Ratings Seal for both Air Performance and Wind Driven Rain tests.

	B. High-Performance Organic-Coating Finish: AA-C12C42R1x (Chemical Finish: cleaned with inhibited chemicals; Chemical Finish: acid-chromate-fluoride-phosphate conversion coating; Organic Coating: as specified below). Prepare, pretreat, and apply coati...
	1. Fluoropolymer Three-Coat Coating System: Manufacturer's standard three-coat, thermocured system consisting of specially formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat ...
	a. Color and Gloss: As selected by Designer from manufacturer's full range, including metallics.



	2.5 LOUVER SCREENS
	A. General: Provide screen at each exterior louver.
	1. Screen Location for Fixed Louvers: Interior face.
	2. Screening Type: Bird screening.

	B. Secure screens to louver frames with stainless-steel machine screws, spaced a maximum of 6 inches from each corner and at 12 inches o.c.
	C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated.
	D. Louver Screening for Aluminum Louvers:
	1. Bird Screening: Aluminum, 1/2-inch-square mesh, 0.063-inch wire.


	2.6 BLANK-OFF PANELS
	A. Insulated, Blank-off Panels: Laminated metal-faced panels consisting of insulating core surfaced on back and front with metal sheets.
	1. Thickness: 1 inch.
	2. Metal Facing Sheets: Aluminum sheet, not less than 0.032-inch nominal thickness.
	3. Insulating Core: A STM C 578, Type VII, extruded-polystyrene insulation board.
	4. Seal perimeter joints between panel faces and louver frames with 1/8-by-l-inch PVC compression gaskets.
	5. Panel Finish: Same finish applied to louvers.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


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

	3.3 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.
	C. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Repair finishes damaged by cutting, welding, soldering, and grinding. Restore finishes so no evidence remains of corrective work. Return items that cannot be refinished in the field to the factory, make required alterations, and refinish entire uni...
	F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of bituminous paint on surfaces that will be in contact with concrete, masonry, or dissimilar metals.
	G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required. Comply with Section 07 9200 – Joint Sealants for sealants applied during louver installation.

	3.4 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Cooperate with field quality control personnel. Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	C. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.

	3.5 ADJUSTING AND CLEANING
	A. Clean exposed surfaces of louvers and vents that are not protected by temporary covering, to remove fingerprints and soil during construction period. Do not let soil accumulate until final cleaning.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes. Thoroughly rinse surfaces and dry.
	C. Restore louvers and vents damaged during installation and construction so no evidence remains of corrective work. If results of restoration are unsuccessful, as determined by Designer, remove damaged units and replace with new units.
	1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss of, and is compatible with, factory-applied finish coating.




	2430.03 - 09 2116 Gypsum Board Assemblies - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Interior gypsum wallboard.
	2. Acoustic insulation in gypsum wallboard assemblies.
	3. Non-load-bearing steel framing.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Install the following items as furnished by the designated sections:
	1. Section 23 0001 – HVAC
	a. Access doors in gypsum board openings
	b. Pipe and duct sleeves for placement into gypsum board openings

	2. Section 26 0001 – Electrical
	a. Access doors in gypsum board assemblies


	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: Not Applicable.

	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Provide fire stop tracks capable of withstanding deflection within limits and under conditions indicated.
	1. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure.


	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples: Full-size Sample in 12-inch-long length for each trim accessory indicated.
	C. Shop Drawings: If materials and systems other than those specified and those indicated on the Drawings are proposed for use, submit shop drawings signed and sealed by a structural engineer licensed in the Commonwealth of Massachusetts certifying pr...
	1. For gypsum board assemblies without applied rigid finishes L/240; for gypsum board assemblies with applied rigid finishes such as tile, stone, wood paneling L/360. Lateral load 5 ps.f. except greater at shafts. Lateral load at shafts shall be requi...


	1.5 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. Marking and Identification for Fire- and Smoke-Partitions: Fire walls, fire barriers, fire partitions, smoke barriers, smoke partitions and other walls required to have protected openings or penetrations shall be effectively and permanently identif...
	1. Be located in accessible concealed floor, floor-ceiling or attic spaces; and
	2. Be repeated at intervals not exceeding 30 feet measured horizontally along the wall or partition; and
	3. Include lettering not less than 0.5 inch in height, incorporating the suggested wording: "Fire and/or smoke barrier – protect all openings," or other wording.

	C. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.
	D. Mockups: Before beginning gypsum board installation, install mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Install mockups for the following:
	a. Each level of gypsum board finish indicated for use in exposed locations.
	b. Each texture finish indicated.

	2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed surfaces for review of mockups.
	3. Simulate finished lighting conditions for review of mockups.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials in original packages, containers, and bundles bearing brand name and identification of manufacturer or supplier.
	1. Deliver and store materials in accordance with Gypsum Association Publications GA-216, GA-238 and GA-801.

	B. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes. Stack panels flat to prevent sagging.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install interior products until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL
	A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal, unless otherwise indicated.
	2. Protective Coating: manufacturer's standard corrosion-resistant zinc coating, unless otherwise indicated.


	2.2 SUSPENSION SYSTEM COMPONENTS
	A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-diameter wire, or double strand of 0.0475-inch-diameter wire.
	B. Hanger Attachments to Concrete:
	1. Anchors: Fabricated from corrosion-resistant materials with holes or loops for attaching wire hangers and capable of sustaining, without failure, a load equal to 5 times that imposed by construction as determined by testing according to ASTM E 488 ...
	a. Type: Postinstalled, expansion anchor.


	C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
	D. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 inch and minimum 1/2-inch- wide flanges with depth as required for span and loading and indicated on Drawings.
	E. Furring Channels (Furring Members): 0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide flanges, 3/4 inch deep.
	F. Grid Suspension System for Ceilings: ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong World Industries, Inc.; Drywall Grid Systems.
	b. Chicago Metallic Corporation; Drywall Furring System.
	c. USG Corporation; Drywall Suspension System.



	2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES
	A. Steel Studs and Runners: ASTM C 645.
	1. Minimum Base-Metal Thickness: 0.0312 inch.

	B. Slip-Type Head Joints: Where indicated, provide one of the following:
	1. Single Long-Leg Runner System: ASTM C 645 top runner with 2-inch- deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 12 inches of the top of stu...
	2. Double-Runner System: ASTM C 645 top runners, inside runner with 2-inch-deep flanges in thickness not less than indicated for studs and fastened to studs, and outer runner sized to friction fit inside runner.
	3. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate dep...
	a. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.
	2) Steel Network Inc. (The); VertiClip Series.
	3) Superior Metal Trim; Superior Flex Track System (SFT).
	4) Or equal.



	C. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness: 0.0312 inch.

	D. Cold-Rolled Channel Bridging: 0.0538-inch bare-steel thickness, with minimum 1/2-inch- wide flanges.
	1. Depth: 1-1/2 inches.
	2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel.

	E. Hat-Shaped, Rigid Furring Channels: ASTM C 645.
	1. Minimum Base Metal Thickness: 0.0312 inch..
	2. Depth: 1-1/2 inches.

	F. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound transmission.
	1. Configuration: Asymmetrical or hat shaped.

	G. Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches wall attachment flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth required to fit insulation thickness indicated.
	H. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.
	I. Isolation Strip at Exterior Walls: Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.

	2.4 INTERIOR GYPSUM BOARD
	A. General: Complying with ASTM C 1396/C 1396M, as applicable to type of gypsum board indicated and whichever is more stringent.
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. USG Corporation.
	b. Georgia Pacific Gypsum.
	c. Lafarge North America.
	d. National Gypsum Company.
	e. Or equal.


	B. Fire-Resistant Type X, ASTM C 1396:
	1. Thickness: 5/8 inch.
	2. Long Edges: Tapered.

	C. Ceiling Type: ASTM C 1396, manufactured to have more sag resistance than regular-type gypsum board.
	1. Thickness: 5/8 inch.
	2. Long Edges: Tapered.

	D. Abuse-Resistant Type: ASTM C 1629, manufactured to produce greater resistance to surface indentation and through-penetration (impact resistance) than standard, regular-type and Type X gypsum board.
	1. Core: 5/8 inch, Type X.
	2. Long Edges: Tapered.

	E. Impact-Resistant Type: ASTM C 1629, manufactured to produce greater resistance to through-penetration than typical abuse-resistant gypsum wallboard through the use of fiberglass mesh embedded into the core. Must provide Level 2 or Level 3 resistanc...
	1. Core: 5/8 inch, Type X.
	2. Long Edges: Tapered.


	2.5 TRIM ACCESSORIES
	A. Interior Trim: ASTM C 1047.
	1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. Bullnose bead.
	c. LC-Bead: J-shaped; exposed long flange receives joint compound.
	d. Expansion (control) joint.
	e. Curved-Edge Cornerbead: With notched or flexible flanges.


	B. Exterior Trim: ASTM C 1047.
	1. Material: Hot-dip galvanized steel sheet, plastic, or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead: J-shaped; exposed long flange receives joint compound.
	c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and removable strip covering slot opening.


	C. Aluminum Trim: Extruded accessories of profiles and dimensions indicated.
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Fry Reglet Corp.
	b. Gordon, Inc.
	c. Pittcon Industries.
	d. Or equal.

	2. Aluminum: Alloy and temper with not less than the strength and durability properties of ASTM B 221, Alloy 6063-T5.
	3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials specified.


	2.6 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Wallboard: Paper.
	2. Exterior Gypsum Soffit Board: Paper.
	3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
	4. Tile Backing Panels: As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	3. Fill Coat: For second coat, use setting-type, sandable topping compound.
	4. Finish Coat: For third coat, use setting-type, sandable topping compound.
	5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.

	D. Joint Compound for Exterior Applications:
	1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type, sandable topping compound.
	2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer.

	E. Joint Compound for Tile Backing Panels:
	1. Cementitious Backer Units: As recommended by backer unit manufacturer.


	2.7 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.
	2. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

	D. Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

	E. Acoustical Sealant: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1. Use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Acoustical Sealant for Exposed and Concealed Joints:
	a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant.
	b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant.
	c. United States Gypsum Co.; SHEETROCK Acoustical Sealant.
	d. Or equal.

	3. Acoustical Sealant for Concealed Joints:
	a. Ohio Sealants, Inc.; Pro-Series SC-170 Rubber Base Sound Sealant.
	b. Pecora Corp.; BA-98.
	c. Tremco, Inc.; Tremco Acoustical Sealant.
	d. Or equal.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames and framing, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies: Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required ...
	1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of time needed for coordination and construction.

	B. Coordination with Sprayed Fire-Resistive Materials:
	1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials. Where offset anchor plates are required, provide continuous plates faste...
	2. After sprayed fire-resistive materials are applied, remove them only to extent necessary for installation of non-load-bearing steel framing. Do not reduce thickness of fire-resistive materials below that required for fire-resistance ratings indicat...


	3.3 INSTALLATION, GENERAL
	A. Installation Standard: ASTM C 754. Also comply with requirements in ASTM C 840 that apply to framing installation.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame both sides of joints independently.

	3.4 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components in sizes and spacings indicated on Drawings, but not less than those required by referenced installation standards for assembly types and other assembly components indicated.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or oth...
	4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for structure and hanger, and in a manner that will not cause hangers to ...
	5. Do not attach hangers to steel roof deck.
	6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that extend through forms.
	7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
	E. Seismic Bracing: Sway-brace suspension systems with hangers used for support..
	F. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces. Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances: Install suspension systems that are level to within [1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.5 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	C. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings. Continue framing around du...
	1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on doorframes; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb, unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings: Frame openings other than door openings the same as required for door openings, unless otherwise indicated. Install framing below sills of openings to match framing required above door heads.
	4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-rated assembly indicated.

	5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated.
	6. Curved Partitions:
	a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. For tight radii, hinged track is acceptable.
	b. Begin and end each arc with a stud, and space intermediate studs equally along arcs. On straight lengths of not less than 2 studs at ends of arcs, place studs 6 inches o.c.


	D. Direct Furring: Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	E. Z-Furring Members:
	1. Erect insulation vertically and hold in place with Z-furring members spaced 24 inches o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel. At interior corners, space second membe...


	3.6 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels. Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints. Do not place tapered edges against cut edges or ends. Stagger vertical joints on oppos...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors. Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim edges with edge trim where edges of panels are exposed. Seal joints ...
	H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.

	3.7 APPLYING INTERIOR GYPSUM BOARD
	A. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing, unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels to minimize end joints.
	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints. Locate edge joints over furring members.
	4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

	B. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence. Apply base layers at right angles to framing members and offset face-layer joints 1 framing member, 16 in...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member. Locate edge joints of...
	4. Fastening Methods: Fasten base layers and face layers separately to supports with screws.

	C. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporaril...
	D. Curved Surfaces:
	1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, across curved surface plus 12-inch-long straight sections at ends of curves and tangent to them.
	2. For double-layer construction, fasten base layer to studs with screws 16 inches o.c. Center gypsum board face layer over joints in base layer, and fasten to studs with screws spaced 12 inches o.c.


	3.8 APPLYING EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS
	A. Apply panels perpendicular to supports, with end joints staggered and located over supports.
	1. Install with 1/4-inch trimmed open joint space where panels abut other construction or structural penetrations.
	2. Fasten with corrosion-resistant screws.


	3.9 APPLYING TILE BACKING PANELS
	A. Cementitious Backer Units: ANSI A108.1, at locations indicated to receive tile, with joints treated to comply with ANSI A108.11.
	B. Areas Not Subject to Wetting: Install regular-type gypsum wallboard panels to produce a flat surface except at showers, tubs, and other locations indicated to receive water-resistant panels.
	C. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.10 INSTALLING TRIM ACCESSORIES
	A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints according to ASTM C 840 and in specific locations approved by Designer for visual effect.
	C. Interior Trim: Install in the following locations:
	1. Cornerbead: Use at outside corners, unless otherwise indicated.
	2. LC-Bead: Use at exposed panel edges.
	3. Curved-Edge Cornerbead: Use at curved openings.

	D. Exterior Trim: Install in the following locations:
	1. Cornerbead: Use at outside corners.
	2. LC-Bead: Use at exposed panel edges..

	E. Aluminum Trim: Install in locations indicated on Drawings.

	3.11 FINISHING GYPSUM BOARD
	A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove residual joint compound from a...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels: Finish panels to levels indicated below:
	1. GA Level 1: Ceiling plenum areas and concealed areas not exposed to view.
	2. GA Level 2: Panels that are substrate for tile.
	3. GA Level 3: Not used.
	4. GA Level 4: Panel surfaces that will be exposed to view (typical panels).
	5. GA Level 5: Where indicated on Drawings.

	E. Cementitious Backer Units: Finish according to manufacturer's written instructions.

	3.12 INSTALLING Identification for Fire- and Smoke-Partitions
	A. Marking and Identification for Fire- and Smoke-Partitions: Permanently install as required by Code.

	3.13 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, or exhibit mold growth. Repair of damaged panels in place is not acceptable.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	2430.03 - 09 5113 Acoustical Panel Ceilings - Final 26-05-19
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract And General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Acoustical ceiling tiles and panels.
	2. Suspension systems, grid systems and ceiling hangers.
	3. Acoustical sealant at edge moldings at acoustical ceilings.
	4. Remodeling of existing acoustical panel ceilings.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Install the following items as furnished by the designated sections.
	1. Section 23 0001 – HVAC
	a. Access doors in acoustical tile.

	2. Section 26 0001 – Electrical
	a. Access doors in acoustical tile.


	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 09 2116 – Gypsum Board Assemblies for gypsum board ceilings and soffits.
	2. Division 23 – Heating, Ventilating, and Air Conditioning (filed sub-bid required) for air handling and distribution components located in ceilings.
	3. Division 26– Electrical (field sub-bis required) for light fixture and alarm system components located in ceilings.


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Coordination Drawings: Reflected ceiling plans drawn to scale and coordinating penetrations and ceiling-mounted items. Show the following:
	1. Ceiling suspension members.
	2. Method of attaching hangers to building structure. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment devices whose installation is specified in other Sections.
	3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	4. Minimum Drawing Scale: 1/4 inch = 1 foot.
	5. [Seismic Compliance: For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer licensed in the Commonwealth of Massachusetts responsible for their prepara...

	C. Samples for Verification: For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.
	1. Acoustical Panel: Set of 6 inch square Samples of each type, color, pattern, and texture.
	2. Exposed Suspension System Members, Moldings, and Trim: Set of 12 inch long Samples of each type, finish, and color.

	D. Asbestos Certification: Manufacturer's written certification that acoustical ceiling products contain no asbestos (0.0000%). Product labels indicating that it is the user's responsibility to test the products for asbestos are unacceptable and suffi...
	E. Maintenance Data: For finishes to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:
	1. Acoustical Ceiling Panels: Obtain each type through one source from a single manufacturer.
	2. Suspension Systems: Obtain each type through one source from a single manufacturer.

	B. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions determined according to Code.
	1. Component Importance Factor: 1.0 [1.5].

	C. Fire-Test-Response Characteristics: Provide acoustical panel ceilings that comply with the following requirements:
	1. Fire-Resistance Characteristics: Where indicated, provide acoustical panel ceilings identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or another testing and inspecting agency acceptable to authorities having jurisdict...
	a. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance Directory" or from the listings of another testing and inspecting agency.
	b. Identify materials with appropriate markings of applicable testing and inspecting agency.

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

	D. Mockups: Build mockups to verify selections made under sample Submittals and to demonstrate aesthetic effects and qualities of materials and execution.
	1. To set quality standards for installation, install mockup of each type of each material.
	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	E. Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 01.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained ...

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

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels: Full-size panels equal to 2.0 percent of quantity installed.
	2. Suspension System Components: Quantity of each exposed component equal to 2.0 percent of quantity installed.
	3. Hold-Down and Seismic Clips: Equal to 2.0 percent of quantity installed.



	PART 2 -  PRODUCTS
	2.1 ACOUSTICAL PANELS, GENERAL
	A. Products: Subject to compliance with specified requirements, provide one of the following products for each type indicated.
	B. ACT-1: General toilet room use and as indicated.
	1. Panel Size: 24 inches by 24 inches by 3/4 inch.
	2. Panel Mounting: Square Lay-in.
	3. Noise Reduction Coefficient (NRC): Not less than 0.70
	4. Ceiling Attenuation Class (CAC): Not less than 35.
	5. Color: White.
	6. Grid Material: Painted steel.
	7. Grid Face Width: 15/16 inch.


	2.2 METAL SUSPENSION SYSTEMS
	A. Metal Suspension System Standard: Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635.
	1. Manufacturer: USG, Armstrong, CertainTeed, Chicago Metallic, or equal.
	2. Structural Classification: Intermediate-duty system.
	3. End Condition of Cross Runners: Override (stepped) or butt-edge type.
	4. Face Design: Flat, flush.
	5. Cap Material: Steel or aluminum cold-rolled sheet.
	6. Color: White, prefinished.
	7. Grid Face Width: As specified with ACT type.

	B. Attachment Devices: Size for five times the design load indicated in ASTM C 635, Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.
	1. Anchors in Concrete: Anchors with holes or loops for attaching hangers of type indicated and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as determined by testing per ASTM E 488 or AS...
	2. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hangers of type indicated, and with capability to s...

	C. Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:
	1. Zinc-Coated Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Size: Select wire diameter so its stress at three times hanger design load (ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.106 diameter wire.

	D. Hold-Down Clips: At vestibules and areas subject to wind uplift, provide manufacturer's standard hold-down clips spaced 24 inches on all cross tees.
	E. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical panels in place during a seismic event.

	2.3 METAL EDGE MOLDINGS AND TRIM
	A. Roll-Formed Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that comply with seismic design requirements and fit acoustical panel edge details and susp...
	1. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member.
	2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.
	3. For narrow-face suspension systems, provide suspension system and manufacturer's standard edge moldings that match width and configuration of exposed runners.

	B. Trim at Penetrations and Light Fixtures: Include metal trim as required for proper transitions at penetrations and light fixtures.
	C. Suspension Trim: Subject to compliance with requirements, provide one of the following:
	1. Armstrong World Industries, Inc.; Axiom.
	2. CertainTeed Ceilings; equal.
	3. USG Interiors, Inc.; Compasso.
	4. Or equal.


	2.4 ACOUSTICAL SEALANT
	A. Acoustical Sealant for Concealed Joints: Manufacturer's standard nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant, with a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Met...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

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

	3.3 INSTALLATION
	A. General: Install acoustical panel ceilings to comply with ASTM C 636, seismic design requirements as applicable and oer manufacturer's written instructions.
	1. The layout and installation of acoustical panel ceilings and suspension systems shall be coordinated with other work penetrating the ceiling. This includes, but is not limited to, light fixtures, HVAC diffusers and equipment, and fire suppression s...
	2. Acoustical panels shall be cut and fit around light fixtures, HVAC diffusers and equipment and fire suppression system components to set flush or recessed as recommended by manufacturer.

	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns. Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate and...
	5. Do not support ceilings directly from permanent metal forms or floor deck. Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend through forms into concrete.
	6. Do not attach hangers to steel deck tabs.
	7. Space hangers not more than 48 o.c. along each member supported directly from hangers, unless otherwise indicated; provide hangers not more than 8 inches from ends of each member.

	C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.
	2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet. Miter corners accurately and connect securely.
	3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	D. Install suspension system runners so they are square and securely interlocked with one another. Remove and replace dented, bent, or kinked members.
	E. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.
	2. Install hold-down and seismic clips in areas indicated, in areas required by authorities having jurisdiction, and for fire-resistance ratings; space as recommended by panel manufacturer's written instructions, unless otherwise indicated.


	3.4 FIELD QUALITY CONTROL
	A. Independent Testing Agency: Cooperate with the Independent Testing Agency engaged by the Owner for field quality control activities for the Work of this Section. Refer also to Section 01 4325 – Testing Agency Services.
	B. Special Inspections: Periodic inspections according to ASCE/SEI 7 will be conducted during the installation of suspended ceiling grids.
	C. Additional inspections and retesting of materials which fail to comply with specified material and installation requirements shall be performed at Contractor's expense.

	3.5 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension system members. Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage. Remove and replace ceiling component...



	2430.03 - 09 6500 Resilient Flooring - Rev 26-04-30
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Vinyl composition tile.
	2. Resilient wall base and accessories.
	3. Substrate preparation for resilient flooring and accessories.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Vinyl composition tile will be provided by Owner.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: No Applicable

	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples for Verification: Full-size units of each color and pattern of resilient flooring required.
	1. Resilient Wall Base and Accessories: Manufacturer's standard-size Samples, but not less than 12 inches long, of each resilient product color and pattern required.

	C. Moisture Testing: Document location and type of moisture testing performed prior to installation, and test results.
	D. Shop Drawings: Indicate patterns for installation, including locations.
	E. Seam Samples: For seamless-installation technique indicated and for each floor covering product, color, and pattern required; with seam running lengthwise and in center of 6-by-9-inch Sample applied to a rigid backing and prepared by Installer for ...
	F. Maintenance Data: For resilient products to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics: Provide products identical to those tested for fire-exposure behavior per test method indicated by a testing and inspecting agency acceptable to authorities having jurisdiction.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 degrees F or more than 90 degrees F. Store tiles on fl...

	1.6 PROJECT CONDITIONS
	A. Maintain temperatures within range recommended by manufacturer, but not less than 70 degrees F or more than 95 degrees F in spaces to receive flooring during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After post-installation period, maintain temperatures within range recommended by manufacturer, but not less than 55 degrees F or more than 95 degrees F.
	C. Close spaces to traffic during floor covering installation.
	D. Close spaces to traffic for 48 hours after floor covering installation.
	E. Install resilient products after other finishing operations, including painting, have been completed.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Floor Tile: Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and pattern of floor tile installed.



	PART 2 -  PRODUCTS
	2.1 VINYL COMPOSITION TILE
	A. Vinyl Composition Tile (VCT): ASTM F 1066.
	1. Armstrong World Industries, Inc.
	2. Azrock Commercial Flooring, A Tarkett Company.
	3. Congoleum Corporation.
	4. Tarkett Inc.
	5. Or equal.

	B. Characteristics:
	1. Style and Colors: [Insert trade reference.]
	2. Thickness: 0.125 inch.
	3. Size: 12 by 12 inches.


	2.2 RESILIENT WALL BASE
	A. Wall Base: ASTM F 1861.
	1. Armstrong World Industries, Inc.
	2. Johnsonite, A Tarkett Company.
	3. Sport and Contract Flooring, Mondo Group.
	4. Nora Systems.
	5. Roppe Corporation.
	6. Or equal.

	B. Characteristics:
	1. Style and Colors: [Insert trade reference.]
	2. Type (Material Requirement): TS (rubber, vulcanized thermoset) or TP (rubber, thermoplastic).
	3. Shape: Straight (toeless) at carpet and coved at resilient flooring.
	4. Minimum Thickness: 0.125 inch.
	5. Height: 4 inches.
	6. Lengths: Cut lengths 48 inches long or coils in manufacturer's standard length.
	7. Outside Corners: Premolded.
	8. Inside Corners: Premolded.
	9. Surface: Smooth.


	2.3 RESILIENT MOLDING ACCESSORY
	A. Types Include the Following As Applicable: nosing for resilient floor covering, reducer and transition strip for resilient floor covering.
	1. Burke Mercer Flooring Products
	2. Johnsonite
	3. Flexco Corporation.
	4. Nora Systems.
	5. Roppe Corporation.
	6. Or equal.

	B. Characteristics:
	1. Material: Rubber.
	2. Profile and Dimensions: As indicated.


	2.4 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds: Latex-modified, Portland cement based or blended hydraulic cement based formulation provided or approved by resilient product manufacturer for applications indicated.
	B. Adhesives: Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.
	C. Seamless-Installation Accessories:
	1. Heat-Welding Bead: Manufacturer's solid-strand product for heat welding seams. Color match floor covering.

	D. Integral-Flash-Cove-Base Accessories:
	1. Cove Strip: 1-inch radius provided or approved by manufacturer.
	2. Cap Strip: Provided or approved by manufacturer.

	E. Stair-Tread-Nose Filler: Two-part epoxy compound recommended by resilient tread manufacturer to fill nosing substrates that do not conform to tread contours.
	F. Metal Edge Strips: Extruded aluminum with mill finish of width shown, of height required to protect exposed edges of tiles, and in maximum available lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances, moisture content, and other conditions affecting performance.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient products.
	B. Concrete Substrates: Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed with installation only after substrates pass testing.

	C. Concrete Moisture Testing:
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Alkalinity and Adhesion Testing: Perform tests recommended by flooring manufacturer. Proceed with installation only after substrate alkalinity falls within a range on pH scale not less than 5 or more than 9 pH, or as otherwise required in writing b...
	3. Moisture Vapor Emission Testing:
	a. Perform anhydrous calcium chloride test, ASTM F 1869. Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours, or as otherwise required in writing by manufacturer of floori...


	D. Slabs not in compliance with moisture requirements shall be vapor mitigated as work of Section 09 6110 – Vapor Mitigation At Slabs until suitable results are obtained.
	E. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer. Do not use solvents.
	F. Access Flooring Panels: Remove protective film of oil or other coating using method recommended by access flooring manufacturer.
	G. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.
	H. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.
	1. Do not install resilient products until they are same temperature as space where they are to be installed.

	I. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation. After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust. Proceed with installation only after unsatisfactory condi...
	J. Proceed with installation only after unsatisfactory conditions have been corrected. Installation of resilient flooring indicates acceptance of surfaces and conditions.

	3.3 TILE INSTALLATION
	A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles in pattern where indicated.

	B. Match tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed tiles.
	C. Scribe, cut, and fit tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, edgings, doorframes, thresholds, and nosings.
	D. Extend tiles into toe spaces, door reveals, closets, and similar openings.
	E. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on flooring as marked on substrates. Use chalk or other nonpermanent, nonstaining marking device.
	F. Install tiles on covers for telephone and electrical ducts and similar items in finished floor areas. Maintain overall continuity of color and pattern with pieces of tile installed on covers. Tightly adhere tile edges to substrates that abut covers...
	G. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imp...

	3.4 SHEET INSTALLATION
	A. Comply with manufacturer's written instructions for installing floor coverings. Unroll floor coverings and allow them to stabilize before cutting and fitting.
	B. Lay out floor coverings as follows:
	1. Maintain uniformity of floor covering direction.
	2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 inches away from parallel joints in floor covering substrates.
	3. Match edges of floor coverings for color shading at seams.
	4. Avoid cross seams.

	C. Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, and door frames.
	D. Extend floor coverings into toe spaces, door reveals, closets, and similar openings.
	E. Maintain reference markers, holes, or openings that are in place or marked for future cutting by repeating on floor coverings as marked on substrates. Use chalk or other nonpermanent marking device.
	F. Install floor coverings on covers for telephone and electrical ducts and similar items in installation areas. Maintain overall continuity of color and pattern between pieces of floor coverings installed on covers and adjoining floor covering. Tight...
	G. Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface im...
	H. Seamless Installation:
	1. Heat-Welded Seams: Comply with ASTM F 1516. Rout joints and use welding bead to permanently fuse sections into a seamless floor covering. Prepare, weld, and finish seams to produce surfaces flush with adjoining floor covering surfaces.

	I. Integral-Flash-Cove Base: Cove floor coverings up vertical surfaces as indicated on the Drawings. Support floor coverings at horizontal and vertical junction by cove strip. Butt at top against cap strip.

	3.5 RESILIENT WALL BASE INSTALLATION
	A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	B. Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	C. Tightly adhere wall base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	D. Do not stretch wall base during installation.
	E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall base with manufacturer's recommended adhesive filler material.
	F. Premolded Corners: Install premolded corners before installing straight pieces.

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

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

	3.7 CLEANING AND PROTECTION
	A. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.
	4. Do not wash surfaces until after time period recommended by manufacturer.

	B. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period. Use protection methods recommended in writing by manufacturer.
	1. Apply protective floor polish to horizontal surfaces that are free from soil, visible adhesive, and surface blemishes if recommended in writing by manufacturer.
	a. Coordinate selection of floor polish with the Owner's maintenance service.

	2. Cover products installed on horizontal surfaces with undyed, untreated building paper until Substantial Completion.
	3. Do not move heavy and sharp objects directly over surfaces. Place hardboard or plywood panels over flooring and under objects while they are being moved. Slide or roll objects over panels without moving panels.




	2430.03 - 09 9000 Painting and Coating - Final 26-05-21
	PART 1 -  GENERAL
	1.1 GENERAL PROVISIONS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Field painting of exposed interior items and surfaces.
	2. Field painting of exposed exterior items and surfaces.
	3. Surface preparation for painting.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 05 1200 – Structural Steel Framing for shop priming structural steel.
	2. Section 05 5100 – Metal Stairs and Railings for shop priming ferrous metal.
	3. Section 07 9200 – Joint Sealants for interior and exterior.
	4. Section 08 1113 – Hollow Metal Doors and Frames for factory priming steel doors and frames.
	5. Section 08 1416 – Flush Wood Doors for factory finishing.
	6. Section 09 2116 – Gypsum Board Assemblies for surface preparation of gypsum board.


	1.3 DEFINITIONS AND EXTENT
	A. General: Standard coating terms defined in ASTM D 16 apply to this Section.
	1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-degree meter.
	2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-degree meter.
	3. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at a 60-degree meter.
	4. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-degree meter.

	B. This Section includes surface preparation and field painting of exposed exterior and interior items and surfaces.
	1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop priming and surface treatment specified in other Sections.

	C. Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to be painted or is to remain natural. If an item or a surface is not specifically mentioned, paint the item or surface the same as similar adjac...
	1. Painting includes field painting of exposed bare and covered pipes and ducts (including color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrical equipment that do not have a factory-applied final finish.

	D. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
	1. Prefinished items include the following factory-finished components:
	a. Architectural woodwork.
	b. Acoustical wall panels.
	c. Toilet enclosures.
	d. Metal lockers.
	e. Kitchen appliances.
	f. Elevator entrance doors and frames.
	g. Elevator equipment.
	h. Finished mechanical and electrical equipment.
	i. Light fixtures.

	2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
	a. Foundation spaces.
	b. Furred areas.
	c. Ceiling plenums.
	d. Utility tunnels.
	e. Pipe spaces.
	f. Duct shafts.
	g. Elevator shafts.

	3. Finished metal surfaces include the following:
	a. Anodized aluminum.
	b. Stainless steel.
	c. Chromium plate.
	d. Copper and copper alloys.
	e. Bronze and brass.

	4. Operating parts include moving parts of operating equipment and the following:
	a. Valve and damper operators.
	b. Linkages.
	c. Sensing devices.
	d. Motor and fan shafts.

	5. Labels: Do not paint over UL, FMG, or other code-required labels or equipment name, identification, performance rating, or nomenclature plates.


	1.4 SUBMITTALS
	A. Product Data: For each paint system indicated. Include block fillers and primers.
	1. Material List: An inclusive list of required coating materials. Indicate each material and cross-reference specific coating, finish system, and application. Identify each material by manufacturer's catalog number and general classification.
	2. Manufacturer's Information: Manufacturer's technical information, including label analysis and instructions for handling, storing, and applying each coating material.

	B. Samples for Verification: For each color and material to be applied, with texture to simulate actual conditions, on representative Samples of the actual substrate.
	1. Provide stepped Samples, defining each separate coat, including block fillers and primers. Use representative colors when preparing Samples for review. Resubmit until required sheen, color, and texture are achieved.
	2. Provide a list of materials and applications for each coat of each Sample. Label each Sample for location and application.
	3. Submit two eight inch by 12 inch Samples for each type of finish coating for Designer's review of color and texture only.

	C. Qualification Data: For Applicator.

	1.5 QUALITY ASSURANCE
	A. Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in-service ...
	B. Source Limitations: Obtain block fillers and primers for each coating system from the same manufacturer as the finish coats.
	C. Mockups: Provide a full-coat benchmark finish sample for each type of coating and substrate required. Comply with procedures specified in PDCA P5. Duplicate finish of approved sample Submittals.
	1. Designer will select one room or surface to represent surfaces and conditions for application of each type of coating and substrate.
	a. Wall Surfaces: Provide samples on at least 100 sq. ft.
	b. Small Areas and Items: Designer will designate items or areas required.

	2. Apply benchmark samples, according to requirements for the completed Work, after permanent lighting and other environmental services have been activated. Provide required sheen, color, and texture on each surface.
	a. After finishes are accepted, Designer will use the room or surface to evaluate coating systems of a similar nature.

	3. Final approval of colors will be from benchmark samples.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing manufacturer's name and label and the following information:
	1. Product name or title of material.
	2. Product description (generic classification or binder type).
	3. Manufacturer's stock number and date of manufacture.
	4. Contents by volume, for pigment and vehicle constituents.
	5. Thinning instructions.
	6. Application instructions.
	7. Color name and number.
	8. VOC content.

	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 degrees F. Maintain storage containers in a clean condition, free of foreign materials and residue.
	1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily.


	1.7 PROJECT CONDITIONS
	A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 degrees F.
	B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are between 45 and 95 degrees F.
	C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 degrees F above the dew point; or to damp or wet surfaces.
	1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed and heated within temperature limits specified by manufacturer during application and drying periods.


	1.8 EXTRA MATERIALS
	A. Furnish extra materials that match and are from same production runs as products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint: Furnish four unopened gallons of each type of paint and coating work, in color and gloss as used for the Project.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work are listed in the Finish Schedule at the end of this Section.

	2.2 PAINT MATERIALS, GENERAL
	A. Material Compatibility: Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing a...
	B. Material Quality: Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated. Paint-material containers not displaying manufacturer...
	1. Proprietary Names: Use of manufacturer's proprietary product names to designate colors or materials is not intended to imply that products named are required to be used to the exclusion of equivalent products of other manufacturers. Furnish manufac...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for paint application.
	1. Proceed with paint application only after unsatisfactory conditions have been corrected and surfaces receiving paint are thoroughly dry.
	2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a particular area.

	B. Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of the total system for various substrates. On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	1. Notify Designer about anticipated problems when using the materials specified over substrates primed by others.


	3.2 PREPARATION
	A. General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items already installed that are not to be painted. If removal is impractical or impossible because of size or weight of the item, provide ...
	1. After completing painting operations in each space or area, reinstall items removed using workers skilled in the trades involved.

	B. Cleaning: Before applying paint or other surface treatments, clean substrates of substances that could impair bond of the various coatings. Remove oil and grease before cleaning.
	1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces.

	C. Surface Preparation: Clean and prepare surfaces to be painted according to manufacturer's written instructions and technical bulletins for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and reprime.
	2. Cementitious Materials: Prepare concrete, concrete unit masonry, cement plaster, and mineral-fiber-reinforced cement panel surfaces to be painted. Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents. Roughen as required to rem...
	a. Use abrasive blast-cleaning methods if recommended by paint manufacturer.
	b. Determine alkalinity and moisture content of surfaces by performing appropriate tests. If surfaces are sufficiently alkaline to cause the finish paint to blister and burn, correct this condition before application. Do not paint surfaces if moisture...
	c. Clean concrete floors to be painted with a 5 percent solution of muriatic acid or other etching cleaner. Flush the floor with clean water to remove acid, neutralize with ammonia, rinse, allow to dry, and vacuum before painting.

	3. Wood: Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and sandpaper, as required. Sand surfaces exposed to view smooth and dust off.
	a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other recommended knot sealer before applying primer. After priming, fill holes and imperfections in finish surfaces with putty or plastic wood filler. Sand smoo...
	b. Prime, stain, or seal wood to be painted immediately on delivery. Prime edges, ends, faces, undersides, and back sides of wood, including cabinets, counters, cases, and paneling.
	c. If transparent finish is required, backprime with spar varnish.
	d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall construction occurs on back side.
	e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish or sealer immediately on delivery.

	4. Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use solvent or mechanical cleaning methods that comply with SSPC's recommendations.
	a. Exterior Exposed Steel: Clean steel surfaces in accordance with SSPC-SP 6/NACE No. 3 Commercial Blast Cleaning. Abrasive blast cleaned surfaces shall exhibit a uniform, angular profile of 1.5-3.0 mils. Prime cleaned surfaces within 8 hours and prio...
	b. Interior Exposed Steel, in Humid Environments: Clean steel surfaces in accordance with SSPC-SP 6/NACE No. 3 Commercial Blast Cleaning. Abrasive blast cleaned surfaces shall exhibit a uniform, angular profile of 1.5-3.0 mils. Prime cleaned surfaces ...
	c. Interior Exposed Steel, in Dry Environments: Clean steel surfaces in accordance with SSPC-SP2 or SP3 Hand or Power Tool Cleaning

	5. Galvanized Surfaces: Clean galvanized surfaces in accordance with SSPC-SP16 Brush off Blast Cleaning of Galvanized Steel and NonFerrous Metals, to achieve a minimum 1 mil anchor profile.

	D. Material Preparation: Mix and prepare paint materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials and residue.
	2. Stir material before application to produce a mixture of uniform density. Stir as required during application. Do not stir surface film into material. If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.

	E. Tinting: Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of same material are applied. Tint undercoats to match the color of the finish coat, but provide sufficient differences in shade of undercoats ...

	3.3 APPLICATION
	A. General: Apply paint according to manufacturer's written instructions. Use applicators and techniques best suited for substrate and type of material being applied.
	1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
	2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	3. Provide finish coats that are compatible with primers used.
	4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place. Extend coatings in these areas, as required, to maintain syste...
	5. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces. Before final installation of equipment, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers or grilles.
	7. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
	8. Finish exterior doors and doors in wet areas on tops, bottoms, and side edges the same as exterior faces.
	9. Sand lightly between each succeeding enamel or varnish coat.

	B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. The number of coats and film thickness required are the same regardless of application method. Do not apply succeeding coats until previous coat has cured as recommended by manufacturer. If sanding is required to produce a smooth, even surface acco...
	2. Omit primer over metal surfaces that have been shop primed and touchup painted.
	3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance. Give special attention to ensure that edges, corners, crevices, welds, and exposed fas...
	4. Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces until paint has dried to where it feels firm, and does not deform or feel sticky under moderate thumb pressure, and until application of another coat of ...

	C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators according to manufacturer's written instructions.
	1. Brushes: Use brushes best suited for type of material applied. Use brush of appropriate size for surface or item being painted.
	2. Rollers: Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by manufacturer for material and texture required.
	3. Spray Equipment: Use airless spray equipment with orifice size as recommended by manufacturer for material and texture required.

	D. Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's recommended spreading rate to achieve dry film thickness indicated. Provide total dry film thickness of the entire system as recommended by manufacturer.
	E. Mechanical and Electrical Work: Painting of mechanical and electrical work is limited to items exposed in equipment rooms and occupied spaces.
	F. Mechanical items to be painted include, but are not limited to, the following:
	1. Uninsulated metal piping.
	2. Uninsulated plastic piping.
	3. Pipe hangers and supports.
	4. Tanks that do not have factory-applied final finishes.
	5. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets.
	6. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable jacket material.
	7. Mechanical equipment that is indicated to have a factory-primed finish for field painting.

	G. Electrical items to be painted include, but are not limited to, the following:
	1. Switchgear.
	2. Panelboards.
	3. Electrical equipment that is indicated to have a factory-primed finish for field painting.

	H. Block Fillers: Apply block fillers to concrete masonry block at a rate to ensure complete coverage with pores filled.
	I. Prime Coats: Before applying finish coats, apply a prime coat, as recommended by manufacturer, to material that is required to be painted or finished and that has not been prime coated by others. Recoat primed and sealed surfaces where evidence of ...
	J. Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface im...
	K. Transparent (Clear) Finishes: Use multiple coats to produce a glass-smooth surface film of even luster. Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, nail holes, or other surface imperfections.
	1. Provide satin finish for final coats.

	L. Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or repaint work not complying with requirements.

	3.4 FIELD QUALITY CONTROL
	A. The Owner reserves the right to invoke the following test procedure at any time and as often as the Owner deems necessary during the period when paint is being applied:
	1. The Owner will engage a qualified independent testing agency to sample paint material being used. Samples of material delivered to Project will be taken, identified, sealed, and certified in the presence of Contractor. Refer to Section 014325 - TES...
	2. Testing agency will perform appropriate tests for the following characteristics as required by the Owner.
	3. The Owner direct Contractor to stop painting if test results show material being used does not comply with specified requirements. Contractor shall remove noncomplying paint from Project site, pay for testing, and repaint surfaces previously coated...


	3.5 CLEANING
	A. Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.
	1. After completing painting, clean glass and paint-spattered surfaces. Remove spattered paint by washing and scraping without scratching or damaging adjacent finished surfaces.


	3.6 PROTECTION
	A. Protect work of other trades, whether being painted or not, against damage from painting. Correct damage by cleaning, repairing or replacing, and repainting, as approved by Designer.
	B. Provide "Wet Paint" signs to protect newly painted finishes. After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces. Comply with procedures specified in PDCA P1.


	3.7 PAINT SCHEDULE
	A. Schedule: Provide products and number of coats specified. Use of manufacturer's proprietary product names to designate colors, materials, generic class, standard of quality and performance criteria and is not intended to imply that products named a...
	B. Exterior Paint Schedule:
	1. Exterior Aluminum (where required), Painted Finish:
	a. Surface Preparation: Pressure wash with Oakite and sand with 3M Scotch-Brite nylon pads.
	b. One Coat:
	1) Tnemec 66HS Hi-Build Epoxoline at 2.0 mils DFT.
	2) PPG PMC Amerlock 400 Hi-Build Epoxy at 2.0 to 3.0 mils DFT.
	3) Dupont 25P High Solids at 4.0 mils DFT.
	4) International Intergard 475 HS at 5.0 to 10.0 mils DFT.

	c. And One Coat:
	1) Tnemec 73 Endura-Shield at 2.0 mils DFT.
	2) PPG PMC Amercoat 450H Polyurethane at 3.0 mils DFT.
	3) Dupont High Solids Imron 2.8 at 4.0 mils DFT.
	4) International Interthane 990 HS at 3.0 to 4.0 mils DFT.



	C. Interior Paint Schedule:
	1. Interior Gypsum Wallboard and Plaster, Latex Paint Finish:
	a. One Coat, Primer:
	1) Moore Eco Spec WB Interior Latex Primer 372.
	2) Duron Genesis Latex Primer.
	3) S-W ProMar 200 Zero-VOC Latex Wall Primer.
	4) PPG Pure Performance Latex Primer.
	5) California Paint Envirotech Zero VOC Primer 646.

	b. And Two Coats, Flat Finish: At ceilings, and elsewhere as indicated.
	1) Moore Eco Spec WB Interior Latex Flat 373.
	2) Duron Genesis Latex Flat.
	3) S-W ProMar 200 Zero-VOC Latex Flat.
	4) PPG Pure Performance Latex Eggshell.
	5) California Paint Envirotech Zero VOC Flat 633.

	c. And Two Coats, Eggshell Finish: At walls, and elsewhere as indicated.
	1) Moore Eco Spec WB Interior Latex Eggshell 374.
	2) Duron Genesis Latex Eggshell.
	3) S-W ProMar 200 Zero-VOC Latex Eggshell.
	4) PPG Pure Performance Latex Eggshell.
	5) California Paint Envirotech Zero VOC Eggshell 631.

	d. And Two Coats, Semi-Gloss Finish: At toilet rooms, other wet areas, and elsewhere as indicated.
	1) Moore Eco Spec WB Interior Latex Semi-Gloss 376.
	2) Duron Genesis Latex Semi-Gloss.
	3) S-W ProMar 200 Zero-VOC Latex Semi-Gloss.
	4) PPG Pure Performance Latex Semi-Gloss.
	5) California Paint Envirotech Zero VOC Semi-Gloss 663.


	2. Interior Architectural Woodwork, Finish Carpentry, and Wood Doors (softwoods, paint grade hardwoods, MDF, MDO, and hardwood veneers), Latex Paint Finish:
	a. One Coat, Primer:
	1) Moore Eco Spec WB Interior Latex Primer 372.
	2) Duron Genesis Latex Primer.
	3) S-W ProMar 200 Zero-VOC Latex Primer.
	4) PPG Pure Performance Latex Primer.
	5) California Paint Envirotech Zero VOC Primer 646.

	b. And Two Coats, Semi-Gloss:
	1) Moore Eco Spec WB Interior Latex Semi-Gloss 376.
	2) Duron Genesis Latex Semi-Gloss.
	3) S-W ProMar 200 Zero VOC Latex Semi-Gloss.
	4) PPG Pure Performance Latex Semi-Gloss.
	5) California Paint Envirotech Zero VOC Semi Gloss 663.


	3. Interior Concrete Masonry Units in Dry Areas, Latex Paint Finish:
	a. One Coat:
	1) PPG Speedhide Int/Ext Latex Block Filler 6-15 or 6-16.
	2) S-W Loxon Block Surfacer.
	3) California Paint Pro Block Filler 515-00.

	b. And Two Coats:
	1) PPG Pure Performance Latex Semi-Gloss.
	2) S-W ProMar 200 Zero-VOC Latex Semi-Gloss.
	3) California Paint Envirotech Zero VOC Semi-Gloss 663.


	4. Interior Concrete Masonry Units, Epoxy/Urethane Coating:
	a. Surface Preparation: Cured, clean and dry, free of surface contaminants.
	b. One Coat:
	1) Tnemec 130 Envirofil at 100 sqft/gal.
	2) PPG PMC Nu-Klad 965 at 100 sqft/gal.
	3) Dupont 25P at 100 sq/ft/gal.
	4) International Acrylic Cementitious Block Filler at 80 sqft/gal.

	c. And One Coat:
	1) Tnemec 280 Tneme-Glaze at 6.0 8.0 mils DFT.
	2) PPG PMC Amercoat 351 6.0 to 8.0 mils DFT.
	3) Dupont 100% Solids Epoxy at 7.0 to 9.0 mils DFT.
	4) International Interseal 670 HS at 8.0 to 10.0 mils DFT.

	d. And One Coat:
	1) Tnemec 1080 or 1081 EnduraShield at 3.0 to 4.0 mils DFT.
	2) PPG PMC AmerShield VOC at 3.0 to 4.0 mils DFT.
	3) Dupont Imron WB Urethane at 3.0 to 4.0 mils DFT.
	4) International Water Borne Urethane at 3.0 to 4.0 mils DFT.


	5. Interior Metals including Steel Doors and Frames (Not specified to receive other coating systems/not shop finished), Epoxy Painted Finish:
	a. One Coat: Approved primer, in shop under other Sections (where specified). If not shop primed, provide primer recommended by finish coating manufacturer.
	b. And One Coat:
	1) Tnemec 1029 Enduratone at 2.0 mils DFT.
	2) PPG PMC Amerlock 400 at 2.0 to 4.0 mils DFT.
	3) Dupont 25P at 3.0 to 4.0 mils DFT.
	4) International Interseal 670 HS at 3.0 mils DFT.

	c. And One Coat:
	1) Tnemec 1029 Enduratone at 2.0 to 3.0 mils DFT.
	2) PPG PMC Amerlock 400 at 2.0 to 4.0 mils DFT.
	3) Dupont High Solids Acrylic Coating 3.0 mils DFT.
	4) International Intercryl 530 at 3.0 to 4.0 mils DFT.


	6. Interior Exposed Steel, Joists, Ductwork, Conduit and Similar Items (where indicated), Dry-Fall or Dry-Fog Painted System:
	a. One Coat:
	1) Tnemec 115 WB Unibond at 2.5 to 3.0 mils DFT.
	2) PPG PMC Amercoat 220 Acrylic at 3.0 mils DFT.
	3) International Intercryl 530 at 2.5 to 3.0 mils DFT.
	4) RD Coatings Muracryl at 2.0 to 3.0 mils DFT.


	7. Concrete Floor, Clear Exposed Sealer:
	a. One Coat:
	1) Curecrete Chemical; Ashford Formula.
	2) Chem Probe; CT Denisifyer.
	3) WR Meadows; Liqui-Hard.
	4) L&M; Sealhard.


	8. Mechanical and Electrical Work: Paint all exposed items throughout the project except factory finished items with factory-applied baked enamel finishes which occur in mechanical rooms or areas, and excepting chrome or nickel plating, stainless stee...




	2430.03 - 10 1400 Signage - Final 26-05-21
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General REQUIREMENTS which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Code-required interior/exterior panel signage, including but not limited to, accessibility signage, toilet room signage, mechanical and electrical room signage, time delay door hardware signage, and parking signage.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: Not Applicable.

	1.3 SUBMITTALS
	A. Product Data: Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of sign.
	B. Shop Drawings: Include plans, elevations, and large-scale sections of typical members and other components. Show mounting methods, grounds, mounting heights, layout, spacing, reinforcement, accessories, and installation details.
	1. Provide message list for each sign, including large-scale details of wording, lettering, artwork, and braille layout.

	C. Samples for Verification: For each type of sign, include the following Samples to verify color selected:
	1. Panel Signs: Full-size Samples of each type of sign required.
	2. Approved samples will not be returned for installation into Project.

	D. Maintenance Data: For signage cleaning and maintenance requirements to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain each sign type through one source from a single manufacturer.
	B. Regulatory Requirements: Comply with the Massachusetts Architectural Access Board, Americans with Disabilities Act (ADA) and with code provisions as adopted by authorities having jurisdiction.

	1.5 PROJECT CONDITIONS
	A. Field Measurements: Where sizes of signs are determined by dimensions of surfaces on which they are installed, verify dimensions by field measurement before fabrication and indicate measurements on Shop Drawings.

	1.6 COORDINATION
	A. For signs supported by or anchored to permanent construction, advise installers of anchorage devices about specific requirements for placement of anchorage devices and similar items to be used for attaching signs.


	PART 2 -  PRODUCTS
	2.1 PANEL SIGNS
	A. General: Provide panel signs that comply with requirements indicated for materials, thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.
	1. Produce smooth panel sign surfaces constructed to remain flat under installed conditions within tolerance of plus or minus 1/16 inch measured diagonally.

	B. Tactile and Braille Copy: Manufacturer's standard process for producing copy complying with ADA Accessibility Guidelines and ICC/ANSI A117.1. Text shall be accompanied by Grade 2 braille. Produce precisely formed characters with square cut edges fr...
	1. Panel Material: Opaque acrylic sheet.
	2. Raised-Copy Thickness: Not less than 1/32 inch

	C. Symbols of Accessibility: Provide 6-inch- high symbol fabricated from opaque nonreflective vinyl film, 0.0035-inch nominal thickness, with pressure-sensitive adhesive backing suitable for both exterior and interior applications.

	2.2 ACCESSORIES
	A. Mounting Methods: Use double-sided vinyl tape fabricated from materials that are not corrosive to sign material and mounting surface.
	B. Anchors and Inserts: Provide nonferrous-metal or hot-dip galvanized anchors and inserts for exterior installations and elsewhere as required for corrosion resistance. Use toothed steel or lead expansion-bolt devices for drilled-in-place anchors. Fu...


	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 work.
	B. Verify that items provided under other sections of Work are sized and located to accommodate signs.
	C. Examine supporting members to ensure that surfaces are at elevations indicated or required to comply with authorities having jurisdiction and are free from dirt and other deleterious matter.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. General: Locate signs and accessories where indicated, using mounting methods of types described and in compliance with manufacturer's written instructions.
	1. Install signs level, plumb, and at heights indicated, with sign surfaces free from distortion and other defects in appearance.
	2. Interior Wall Signs: Install signs on walls adjacent to latch side of door where applicable. Where not indicated or possible, such as double doors, install signs on nearest adjacent walls. Locate to allow approach within 3 inches of sign without en...

	B. Wall-Mounted Panel Signs: Attach panel signs to wall surfaces using methods indicated below:
	1. Vinyl-Tape Mounting: Use double-sided foam tape to mount signs to smooth, nonporous surfaces. Do not use this method for vinyl-covered or rough surfaces.


	3.3 CLEANING AND PROTECTION
	A. After installation, clean soiled sign surfaces according to manufacturer's written instructions. Protect signs from damage until acceptance by the Owner.



	2430.03 - 10 2600 Wall and Door Protection - Final 26-05-22
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Corner guards.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Not Applicable.
	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 08 7100 – Door Hardware for metal armor, kick, mop, and push plates.


	1.3 SUBMITTALS
	A. Product Data: Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Verification: Full size unit or each type, 12 inches long for linear units, 12 by 12 inches for sheet units, in color and finish selected.

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: Provide impact-resistant, plastic wall protection units with surface-burning characteristics as determined by testing identical products per ASTM E 84, NFPA 255, or UL 723 by UL or another qualified testing agency.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store impact-resistant wall protection units in original undamaged packages and containers inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.
	1. Maintain room temperature within storage area at not less than 70 degrees F during the period plastic materials are stored.
	2. Keep plastic sheet material out of direct sunlight.
	3. Store plastic wall protection components for a minimum of 72 hours, or until plastic material attains a minimum room temperature of 70 degrees F.
	a. Store corner-guard covers in a vertical position.
	b. Store covers in a horizontal position.



	1.6 PROJECT CONDITIONS
	A. Environmental Limitations: Do not deliver or install impact-resistant wall protection units until building is enclosed and weatherproof, wet work is complete and dry, and HVAC system is operating and maintaining temperature at 70 degrees F for not ...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Construction Specialties, Inc.
	2. IPC Door and Wall Protection Systems; Division of InPro Corporation.
	3. Korogard Wall Protection Systems; Division of RJF International.
	4. Tepromark International, Inc.
	5. Or equal.


	2.2 CORNER GUARDS
	A. Surface-Mounted, Metal Corner Guards: Fabricated from one-piece, formed metal with formed edges; with 90- or 135-degree turn to match wall condition.
	1. Material: Stainless steel, Type 304, minimum 0.0625 inch thickness, with directional satin, No. 4 finish.
	2. Wing Size: Nominal 2-1/2 by 2-1/2 inches.
	3. Corner Radius: 1/8 inch.
	4. Mounting: Oval head, countersunk screws through factory-drilled mounting holes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and wall areas, with Installer present, for compliance with requirements for installation tolerances, fire rating, and other conditions affecting performance of work.
	B. Examine walls to which impact-resistant wall protection will be attached for blocking, grounds, and other solid backing that have been installed in the locations required for secure attachment of support fasteners.
	1. For impact-resistant wall protection units attached with adhesive or foam tape, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

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

	3.2 PREPARATION
	A. Complete finishing operations, including painting, before installing impact-resistant wall protection system components.
	B. Before installation, clean substrate to remove dust, debris, and loose particles.

	3.3 INSTALLATION
	A. General: Install impact-resistant wall protection units level, plumb, and true to line without distortions. Do not use materials with chips, cracks, voids, stains, or other defects that might be visible in the finished Work.
	1. Provide moldings, corners, end caps, splices, mounting hardware, anchors, and other accessories required for a complete installation.


	3.4 CLEANING
	A. Immediately after completion of installation, clean using a standard, ammonia-based, household cleaning agent.



	2430.03 - 10 2813 Toilet Accessories - Final 26-05-22
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Toilet accessories as scheduled on the Drawings. Coordinate with User Agency for accessories provided by User Agency.

	B. Alternates: Please refer to Section 01 2300 Alternates.
	C. Items To Be Installed Only: Furnished by Owner.
	1. Toilet Tissue Dispenser.
	2. Liquid Soap Dispenser.
	3. Paper Towel Dispenser.
	4. Waste Receptacle.

	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 06 1000 – Rough Carpentry for blocking.


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated. Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Features that will be included for Project.
	5. Manufacturer's warranty.

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

	C. Maintenance Data: For toilet accessories to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations: For products listed together in the same articles in Part 2, provide products of same manufacturer unless otherwise approved by Designer.

	1.5 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. Or equal.


	2.2 MATERIALS
	A. Stainless Steel: ASTM A 666, Type 304, 0.0312-inch minimum nominal thickness, unless otherwise indicated.
	B. Galvanized Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	C. Fasteners: Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.

	2.3 FABRICATION
	A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and access panels with full-length, continuous hinges. Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. Provide minimum of six keys to the Owner’s representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars: Install to withstand a downward load of at least 250 lbf, when tested according to method in ASTM F 446.

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



	2430.03 - 14 4200 Wheelchair Lifts - Final 26-05-22
	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Attention is directed to the Contract and General Conditions and all Sections within Division 01 – General Requirements which are hereby made a part of this Section of the Specifications.

	1.2 DESCRIPTION OF WORK
	A. Work Included: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following.
	1.  Firestopping for the work of this section, including cutting penetrations and firestopping; complying with requirements specified in section 07 8413 – Penetration Firestopping

	B. Alternates: Not Applicable.
	C. Items To Be Installed Only: Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Vertically-operating wheelchair lifts.

	D. Items To Be Furnished Only: Not Applicable.
	E. Related Work: The following items are not included in this Section and will be performed under the designated Sections
	1. Section 09 9000 – Painting and Coating for field painting of lift equipment.
	2. Section 26 0001 – Electrical Work for electrical service to lifts, including fused disconnect switches.

	F. Product Data: Include rated capacities, dimensions, performances, operations, safety features, controls, and finishes for each type of lift.
	G. Shop Drawings: Include plans, elevations, sections, details, and attachments to other Work. Indicate loading on structure and required clearances for each type of lift.
	H. Certificates and Permits: Provide inspection and acceptance certificates and operating permits, for normal, unrestricted use of lifts as required by authorities having jurisdiction,
	I. Maintenance Data: Not Applicable.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Lift manufacturer or a qualified installer approved by the lift manufacturer with a record of successful in-service performance who has completed lift installations similar in material, design, and size to that indicated f...
	B. Regulatory Requirements: Comply with the requirements of the Massachusetts Elevator Code, MA 524 CMR, Section 35.00, Massachusetts Architectural Access Board (MA 521 CMR).

	1.4 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of lifts that fail in materials or workmanship within two years from the date of Certificate of Agency Use and Occupancy. Guarantees or warranties that start at the date of shipm...


	PART 2 -  PRODUCTS
	2.1 VERTICAL WHEELCHAIR LIFTS
	A. Owner Furnished: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Garaventa Lift: GVL-SW-168


	2.2 SHAFTWAY VERTICAL WHEELCHAIR LIFT
	A. Capacity: 750 lbs (340 kg) rated capacity.
	B. Mast Height: GVL-SW-168; 160 inches maximum lifting height.
	C. Nominal Clear Platform Dimensions: Custom 42 x 60
	D. Platform Configuration: Same side entry.
	E. Landing Openings:
	1. Lower landing: Door
	2. Upper landing: Door

	F. Door Construction
	1. Fire Rated Doors: 1-1/2 hour B label rating.  Pre-hung, constructed of 16 gauge (1.5 mm) steel, with a vision panel, delayed action door closer, pull handle and integrated interlock.  Doors mount flush to the inside wall of the shaftway.
	2. Door Width
	a. Lower Landing: 35 5/8”
	b. Upper Landing: 35 5/8”


	G. Power Door Operators: Automatically opens the door/gate when platform arrives at a landing. Will also open at landing by pressing call button.
	1. ADA compliant and obstruction sensitive
	2. Low voltage, 24 VDC with all wiring concealed
	3. Provide power operators at the following locations
	a. Lower landing
	b. Upper landing


	H. Lift components
	1. Machine Tower: Extruded aluminum
	2. Base frame: Structural steel tubing
	3. Platform side wall panels: 16 gauge (1.5 mm) galvanized steel sheet.  Aluminum extrusion tube frame.

	I. Base Mounting and Access to Lift at Lower Landing:
	1. Recess mounted:  Base of lift shall be mounted on the recessed floor surface of the lower landing.

	J. Drive Mast Side Wall Panels: Provide 16 gauge (1.5 mm) galvanized panels and mounting hardware to cover the void between both sides of the mast and the side of the shaftway.  Panels to cover the front and top of the void area to the height of the t...
	K. Hydraulic Drive:
	1. Drive Type:  2:1 Chain-Hydraulic
	2. Emergency Operation:  Manual handwheel device to raise or lower platform.
	3. Battery Powered Emergency Lowering:  Battery powered platform lowering device that automatically activates in the event of power failure.  Allows passenger to drive platform downward to lower landing.  Does not operate lift in up direction.
	4. Safety Devices:
	a. Integral safety nut assembly with safety switch.
	b. Shoring device.

	5. Travel Speed:  17 fpm (3.0 m/minute).
	6. Motor:  2.0 hp (560 W).
	7. Power Supply:
	a. 120 VAC single phase; 60 Hz on a dedicated 20-amp circuit.
	b. 208/240 VAC, single phase; 50 Hz on a dedicated 16-amp circuit.


	L. Platform Controls: 24 VDC control circuit with following features.
	1. Provide control systems complying with ASME A17.1 2013 with Massachusetts amendments. Provide an electrical interlocking mechanism to allow shut-off of the lift when the facility is not in use.
	2. Direction Control:  Continuous pressure rocker switch.
	3. Direction Control:  Illuminated tactile and continuous pressure buttons with dual platform courtesy lights and safety light.
	4. Illuminated and audible emergency stop switch shuts off power to lift and activates audio alarm equipped with battery backup.
	5. Emergency Telephone: Platform shall be equipped with ADA compliant autodialer telephone with a stainless-steel faceplate. Telephone shall operate in the event of power failure.  A telephone line shall be supplied to the lift site as specified under...
	6. Arrival Gong and Digital Floor Display.

	M. Call Station Controls: 24 VDC control circuit with the following features.
	1. Provide control systems complying with ASME A17.1 2013 with Massachusetts amendments. Provide an electrical interlocking mechanism to allow shut-off of the lift when the facility is not in use.
	2. Direction Control:  Continuous pressure switches.
	3. Direction Control:  Illuminated and tactile continuous pressure buttons with illuminated “in-use” indicator.
	4. Safety indicator lamp.
	5. Keyed operation.
	6. Call Station Mounting:
	a. Lower:
	1) Wall mounted surface.

	b. Upper:
	1) Wall mounted surface.



	N. Safety Devices and Features
	1. Grounded electrical system with upper, lower, and final limit switches.
	2. At all landings a solenoid activated interlock shall electrically monitor that the door is in the closed position and the lock is engaged before lift can move from landing.
	3. Pit stop switch mounted on mast wall.
	4. Electrical disconnect shall shut off power to the lift.

	O. Finishes
	1. Extruded aluminum electrostatically applied baked powder finish semi matte Silver Moon.
	2. Ferrous Components:  Electrostatically applied baked powder finish, semi matte.
	a. Color:  Silver Moon.

	3. Lift Finish:  Baked powder coat finish as selected by the Architect from manufacturer’s optional RAL color chart.



	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine installation areas, with installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. For the record, prepare written report, endorsed by installer, listing conditions detrimental to performance
	2. Proceed with installation only after unsatisfactory conditions have been corrected
	3. Do not begin installation until substrates have been properly prepared.
	4. Verify shaft and machine space are of correct size and within tolerances.
	5. Verify required landings and openings are of correct size and within tolerances.
	6. Verify electrical rough-in is at correct location.
	7. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.


	3.2 INSTALLATION
	A. General: Comply with manufacturer's written installation instructions applicable to products and applications indicated, except where more stringent requirements apply.
	1. Enclose wiring within housings of units or building construction. Do not use conduit exposed to view in finished spaces.

	B. Alignment: Coordinate runway gates with platform travel and positioning, for accurate alignment and minimum clearance between platforms, runway gates, sills, and gate frames.
	C. Position sills accurately, raised slightly above adjoining floor surfaces to minimize intrusion of dirt and spillage into runway. Fill space under sills solidly with non-shrink, nonmetallic grout.
	D. Adjust stops within specified tolerances for accurate leveling at each landing.
	1. Leveling Tolerance: 1/4 inch up or down, regardless of load and direction of travel.

	E. Lubricate operating parts of lift, including drive mechanism, guide rails, gates, safety devices, and hardware.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of lift installation and before permitting use of lifts, perform acceptance tests as required and recommended by ASME A18.1 and governing regulations and agencies.
	B. Operating Test: In addition to above testing, load lifts to rated capacity and operate continuously for 30 minutes between lowest and highest landings served. Readjust stops and other devices and signal equipment for accurate landings and system op...
	C. C. Provide advance notice to the Owner, Designer, and authorities having jurisdiction of dates and times that lift tests are to be performed.
	D. Perform tests in compliance with ASME A17.1 or A18.1 and as required by authorities having jurisdiction.
	E. Perform tests in compliance with CSA B355 and required by authorities having jurisdiction.
	F. Schedule tests with agencies and Architect, Owner, and Contractor present.

	3.4 DEMONSTRATION
	A. Instruct the User Agency's personnel in proper use, operation, and daily maintenance of lifts. Review emergency provisions, including emergency access and procedures to be followed at time of operational failure and other building emergencies. Trai...
	B. Make a final check of the operation of each lift with the User Agency personnel present before the date of Substantial Completion to determine that all related systems and devices are functioning properly.
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