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PART 1 – GENERAL 

 

1.1 RELATED SECTIONS   

 

A. Section 31 23 00 – Excavation and Fill   

B. Section 33 05 00 – Common Work Results for Utilities   

C. Section 33 46 00 – Subdrainage Systems   

D. Section 33 70 00 – Stormwater Conveyance   

E. Section 01 33 00 – Submittal Procedures   

F. Section 01 78 00 – Closeout Submittals   

 

REFERENCES, STANDARDS, AND CODES   

 

A. American Society for Testing and Materials (ASTM)   

1. ASTM A48 – Standard Specification for Gray Iron Castings   

2. ASTM A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars 

for Concrete Reinforcement   

3. ASTM C478 – Standard Specification for Precast Reinforced Concrete Manhole 

Sections   

4. ASTM C506 – Standard Specification for Reinforced Concrete Circular Storm 

Drainage Pipe   

5. ASTM C923 – Standard Specification for Resilient Connectors between 

Reinforced Concrete Manhole Structures, Pipes, and Laterals   

6. ASTM D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) 

(PVC) Sewer Pipe and Fittings   

7. ASTM F2306 – Standard Specification for Structural-Grade Polyethylene (PE) 

Plastic Pipe   

B. American Association of State Highway and Transportation Officials (AASHTO)   

1. AASHTO M 170 – Standard Specification for Reinforced Concrete Culvert, 

Storm Drain, and Sewer Pipe   

2. AASHTO M 198 – Standard Specification for Reinforced Concrete Arch Pipe, 

Storm Drain, and Sewer Pipe   

C. National Association of Sewer Service Companies (NASSCO)   

1. NASSCO PACP – Pipeline Assessment Certification Program Standards   

D. National Fire Protection Association (NFPA)   

1. NFPA 820 – Standard for Fire Protection in Wastewater Treatment and Collection 

Facilities (as applicable)   

E. Occupational Safety and Health Administration (OSHA)   

1. OSHA 29 CFR Part 1926 – Safety and Health Regulations for Construction   

F. Local, State, and Federal Codes   

1. Local municipal storm drainage and sewer codes   

2. State Department of Transportation (DOT) standards   

3. Environmental Protection Agency (EPA) regulations on stormwater management   
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4. Other Industry Standards   

5. American Concrete Institute (ACI) 318 – Building Code Requirements for 

Structural Concrete   

6. American Concrete Institute (ACI) 350 – Environmental Engineering Concrete 

Structures   

7. Precast/Prestressed Concrete Institute (PCI) Design Handbook   

 

1.3 SUMMARY   

 

A. This section includes requirements for the materials, fabrication, installation, and testing 

of storm drainage structures including manholes, catch basins, inlets, junction boxes, and 

related accessories.   

B. Types of structures include precast reinforced concrete, cast-in-place concrete, polymer 

concrete, and plastic drainage structures.   

C. Provide all labor, materials, equipment, and services necessary for complete and proper 

installation in accordance with the Contract Documents.   

 

1.4 SUBMITTALS   

 

A. Action Submittals   

1. Product Data: Provide manufacturer’s technical data, installation instructions, and 

certification of compliance with specified standards.   

2. Shop Drawings: Include layout, dimensions, reinforcement details, jointing 

methods, and accessories.   

3. Samples: Submit representative samples of precast concrete, polymer concrete, or 

plastic components as applicable.   

4. Quality Assurance Documentation: Include test reports, certifications, and 

inspection records.   

B. Informational Submittals   

1. Installation Procedures: Detailed step-by-step methods and sequencing.   

2. Manufacturer’s Warranty: Provide warranty documentation as specified in this 

section.   

3. Inspection and Testing Reports: Submit results of inspections and tests conducted 

during fabrication and installation.   

4. Maintenance Data: Include cleaning, inspection, and repair recommendations.   

 

1.5 QUALITY ASSURANCE   

 

A. Fabricators and manufacturers of precast concrete and polymer concrete structures shall 

have a minimum of five years’ documented experience in producing storm drainage 

structures of similar size and complexity.   

B. Testing laboratories performing quality control testing shall be accredited by an accepted 

authority such as AASHTO Accreditation Program or equivalent.   
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C. Comply with requirements of ASTM C478 and ACI 318 for precast reinforced concrete 

manholes and structures.   

D. Perform dimensional and visual inspections of precast units prior to shipment.   

E. Installer qualifications: Installers shall have at least three years of documented experience 

with storm drainage structure installation and shall comply with OSHA safety 

regulations.   

F. Conduct pre-installation conference to review procedures, safety, and quality assurance 

requirements.   

G. Inspection and testing during installation shall include verification of alignment, grade, 

joint integrity, and surface finish.   

 

1.6 DELIVERY, STORAGE, AND HANDLING  

 

A. Deliver materials in manufacturer’s original packaging and containers, labeled with 

manufacturer’s name, product description, and batch number.   

B. Store precast concrete units on firm, level ground with blocking to prevent damage and 

deformation.   

C. Protect polymer concrete and plastic components from direct sunlight and extreme 

temperatures during storage.   

D. Handle all materials with care to prevent chipping, cracking, or other damage. Use 

appropriate lifting devices and follow manufacturer’s recommendations.   

E. Store gaskets, sealants, and adhesives in clean, dry locations protected from freezing and 

contamination.   

F. Protect installed structures from construction traffic and debris until final acceptance.   

 

1.8 WARRANTY   

 

A. Provide manufacturer’s standard warranty covering materials and workmanship for a 

minimum period of five (5) years from date of final acceptance.   

B. Installer shall warrant workmanship and installation for a minimum period of two (2) 

years from date of final acceptance.   

C. Warranty shall include repair or replacement of defective materials or workmanship at no 

cost to the Owner.   

D. Provide warranties in written form, executed by authorized representatives of 

manufacturer and installer.   

 

PART 2 – PRODUCTS 

 

2.1 MANUFACTURERS   

 

A. Precast Concrete Structures:   

1. Oldcastle Infrastructure   

2. Hanson Pipe & Precast   
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3. CEMEX   

4. Campbell Concrete   

B. Polymer Concrete Structures:   

1. Enduro Composites   

2. Endicott Polymer Products   

C. Plastic Drainage Structures (HDPE, PVC):   

1. Advanced Drainage Systems, Inc. (ADS)   

2. JM Eagle   

3. Charlotte Pipe and Foundry   

D. Accessories and Gaskets:   

1. Press-Seal Gasket Corporation   

2. Denso North America   

3. Romac Industries   

 

2.2 MATERIALS   

 

A. Precast Reinforced Concrete   

1. Concrete: Minimum compressive strength 4000 psi at 28 days, air-entrained, with 

admixtures as required for durability.   

2. Reinforcement: ASTM A615 Grade 60 deformed steel bars or welded wire fabric 

conforming to ACI 318.   

3. Joints: Rubber gaskets conforming to ASTM C443 or resilient connectors 

conforming to ASTM C923.   

B. Polymer Concrete   

1. Resin matrix: Polyester or epoxy resin system resistant to chemicals commonly 

found in stormwater.   

2. Aggregate: Silica sand, quartz, or other inert materials meeting manufacturer 

specifications.   

C. Plastic Structures   

1. Pipe and fittings: HDPE or PVC conforming to ASTM D3034 or ASTM F2306.   

2. Joints: Flexible gasketed joints with water-tight seals.   

D. Cast-in-Place Concrete   

1. Concrete: Minimum 4000 psi compressive strength at 28 days.   

2. Reinforcement: ASTM A615 Grade 60 or as specified.   

E. Frames and Covers   

1. Material: Cast iron conforming to ASTM A48 Class 30B or ductile iron 

conforming to ASTM A536.   

2. Design: Load ratings as specified by AASHTO HS-20 or as required by project.   

3. Finish: Manufacturer’s standard protective coating to resist corrosion.   

F. Sealants and Joint Materials   

1. Sealants: Polyurethane or polysulfide sealants compatible with adjacent materials 

and resistant to stormwater constituents.   
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2. Gaskets: Neoprene, rubber, or other elastomeric materials meeting ASTM 

standards.   

 

2.3 FABRICATION   

 

A. Precast units shall be fabricated in accordance with ASTM C478 and PCI guidelines.   

B. Provide lifting inserts and points as required to facilitate safe handling and installation.   

C. Ensure all joints are properly formed and gaskets installed per manufacturer instructions.   

D. Frames and covers shall be manufactured to precise dimensions to ensure proper fit and 

function.   

E. Polymer concrete units shall be cured and finished to provide smooth, impervious 

surfaces.   

F. Plastic structures shall be fabricated in continuous lengths or sections as specified, with 

jointing systems tested for watertightness.   

 

PART 3 – EXECUTION 

 

3.1 EXAMINATION   

 

A. Verify that excavations are complete and dimensions, elevations, and bedding materials 

conform to project requirements.   

B. Inspect delivered materials for damage, defects, and compliance with Contract 

Documents.   

C. Notify the Architect/Engineer of any discrepancies or conditions detrimental to 

installation.   

 

3.2 PREPARATION   

 

A. Prepare bedding surfaces to provide uniform support and prevent differential settlement.   

B. Install bedding material in accordance with Section 31 23 00 and compact to specified 

density.   

C. Ensure adjacent pipes and utilities are installed and tested prior to structure installation.  

  

3.3 INSTALLATION   

 

A. Install storm drainage structures in accordance with manufacturer’s instructions, ASTM 

standards, and Contract Documents.   

B. Maintain alignment, grade, and elevation within tolerances specified.   

C. Set precast units plumb and true; use shims and blocking as necessary.   

D. Install joint gaskets and sealants to provide watertight connections; verify integrity by 

visual inspection and testing if required.   

E. Place cast-in-place concrete structures with proper formwork, reinforcement, and curing 

practices.   
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F. Install frames and covers securely; adjust to finished grade and ensure smooth operation.   

G. Backfill around structures in layers not exceeding 8 inches loose depth; compact to 

specified density without damaging structures.   

H. Protect installed structures from damage during subsequent construction activities.  

  

3.4 FIELD QUALITY CONTROL   

 

A. Inspect installed structures for alignment, grade, plumbness, and joint integrity.   

B. Conduct leakage tests on manholes and inlets as specified or as directed by Engineer.   

C. Verify frame and cover load ratings and installation.   

D. Document inspection results and test reports; submit to Architect/Engineer for review.   

E. Correct deficiencies promptly and retest as required.   

 

3.5 CLEANING   

 

A. Remove construction debris and excess materials from inside and around storm drainage 

structures.   

B. Flush pipe and structures to remove sediment and foreign matter prior to final acceptance.   

C. Provide maintenance instructions to Owner for periodic inspection and cleaning.   

 

3.6 PROTECTION   

 

A. Protect completed storm drainage structures from damage by construction activities and 

weather until final acceptance.   

B. Repair or replace damaged components at no additional cost to Owner.   

END OF SECTION 33 49 00 
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	C.       The Contractor shall be advised that items available on special order basis only shall be secured with the manufacturer in a timely manner so as not to delay Work. Time extensions will not be approved for delays related to product manufacturi...

	01 25 00 - Substitution Procedures
	2. Architect's Action: If necessary, the Architect will request additional information or documentation for evaluation within one week of receipt of a request for substitution.  The Architect will notify the Contractor of acceptance or rejection of th...
	a. Use the product specified if the Architect does not accept the proposed substitute.

	3. Substitution Request Form: Use CSI Form 13.1A.
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	01 33 00 - Submittal Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes requirements for the submittal schedule and administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B.   Related Sections:
	1.  Division 1 Section "Payment Procedures" for submitting Applications for Payment and the schedule of values.
	2.  Division 01 Section "Project Management and Coordination" for submitting Coordination Drawings.
	3.  Division 01 Section "Quality Requirements" for submitting test and inspection reports and Delegated-Design Submittals and for erecting mockups.
	4.  Division 01 Section "Closeout Procedures" for submitting warranties, Project Record Documents and operation and maintenance manuals.
	5.  Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	6.  Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.


	1.3 DEFINITIONS
	A.  Action Submittals:  Written and graphic information and physical samples that require Architect's responsive action.  Action submittals are those submittals indicated in individual Specification Sections as action submittals.
	B.  Informational Submittals:  Written and graphic information and physical samples that do not require Architect's responsive action.  Submittals may be rejected for not complying with requirements.  Informational submittals are those submittals indi...

	1.4 SUBMITTAL PROCEDURES
	E. Costs: General Contractor shall include the full cost of Cloud Based Software approved by Architect and Owner project subscription in their proposal.  This cost is included in the Contract Amount.
	5.  "Action Not Taken" - Where a submittal is for information or record purposes or special processing or other activity, the Architect will return the submittal marked "Action Not Taken
	a. Informational Submittals:  Architect and will review each submittal and will not return it, or will reject and return it if it does not comply with requirements.  Architect and Construction Manager will forward each submittal to appropriate party.
	b. Submittals not required by the Contract Documents will not be reviewed and may be discarded.
	2.0  FORMS DESCRIPTION
	A. Requests for Information (RFI):  Submit requests to the Architect for information or interpretation of Contract Documents on RFI form.  Establish and maintain a RFI Log, and number each RFI sequentially.




	01 40 00 - quality requirements
	01 50 00 - Temporary Facilities, Controls
	01 60 00 - Product Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A.  Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B.  Related Sections:
	1. Division 1 Section "Alternates" for products selected under an alternate.
	2. Division 1 Section "Substitution Procedures" for requests for substitutions.
	3. Division 1 Section "References" for applicable industry standards for products specified.


	1.3 DEFINITIONS
	A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process to have the indicated qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics that e...

	B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qu...

	1.2 ACTION SUBMITTALS
	A. Comparable Product Requests:  Submit request for consideration of each comparable product.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Include data to indicate compliance with the requirements specified in "Comparable Products" Article.
	2. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within one week of receipt of a comparable product request.  Architect will notify Contractor of approval or rejection of proposed comp...
	a. Form of Approval:  As specified in Division 1 Section "Submittal Procedures."
	b. Use product specified if Architect does not issue a decision on use of a comparable product request within time allocated.


	B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 Section "Submittal Procedures." Show compliance with requirements.

	1.3 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.
	1. Each contractor is responsible for providing products and construction methods compatible with products and construction methods of other contractors.
	2. If a dispute arises between contractors over concurrently selectable but incompatible products, Architect will determine which products shall be used.


	1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to determine compliance with the Contract Documents and to determine that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	5. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	6. Protect stored products from damage and liquids from freezing.
	7. Provide a secure location and enclosure at Project site for storage of materials and equipment by Owner's construction forces.  Coordinate location with Owner.


	1.5 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by the Contract Documents to provide specific rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using indicated form properly executed.
	3. Refer to Divisions 2 through 16. Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Descriptive, performance, and reference standard requirements in the Specifications establish salient characteristics of products.

	B. Product Selection Procedures:.
	1. Product:  Where Specifications name a single manufacturer and product, provide the named product that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be considered.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.  Comparable products or substitutions for Contractor's convenience will not be c...
	3. Products:
	a. Restricted List:  Where Specifications include a list of names of both manufacturers and products, provide one of the products listed that complies with requirements.  Comparable products or substitutions for Contractor's convenience will be consid...
	b. Nonrestricted List:  Where Specifications include a list of names of both available manufacturers and products, provide one of the products listed, or an unnamed product, that complies with requirements.  Comply with requirements in "Comparable Pro...

	4. Manufacturers:
	a. Restricted List:  Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements. Comparable products or substitutions for Contractor's convenience will be considere...

	5. Basis-of-Design Product:  Where Specifications name a product, or refer to a product indicated on Drawings, and include a list of manufacturers, provide the specified or indicated product or a comparable product by one of the other named manufactur...

	C. Visual Matching Specification:  Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	1. If no product available within specified category matches and complies with other specified requirements, comply with requirements in Division 1 Section "Substitution Procedures" for proposal of product.

	D. Visual Selection Specification:  Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements.  Architect will select color, gloss, pattern, de...

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect may return requests without action, except to ...
	1. Evidence that the proposed product does not require revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	01 74 00 - Cleaning and Waste Management
	01 77 00 -  Closeout Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.

	B. Related Sections:
	1. Division 1 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. Division 1 Section "Demonstration and Training" for requirements for instructing Owner's personnel.
	4. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.3 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete with request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, final completion construction photographic documentation, damage or settlement surveys, property surveys, and similar final record information. Include full back-up of ...
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	8. Complete startup testing of systems.
	9. Submit test/adjust/balance records.
	10. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	11. Advise Owner of changeover in heat and other utilities.
	12. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	13. Complete final cleaning requirements, including touchup painting.
	14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.4 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to Division 1 Section "Payment Procedures."
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.  Submit demonstration and training video recordings.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List:  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits o...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. PDF electronic file.



	1.6 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated..
	B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that meet Green Seal GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to operating conditions during construction that may impede operation or reduce longevity.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean ducts, blowers, and coils if units were operated without filters during construction or that display contamination with particulate matter upon inspection.
	1) Clean HVAC system in compliance with NADCA Standard 1992-01.  Provide written report upon completion of cleaning.

	r. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	s. Leave Project clean and ready for occupancy.


	C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid Project of rodents, insects, and other pests.  Prepare a report.
	D. Construction Waste Disposal:  Comply with waste disposal requirements in Division 1 Section "Temporary Facilities and Controls." Division 1 Section "Construction Waste Management."



	01 78 00 - Project Record Documents
	01 78 23 -  Operations and Maintenance Data
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory.
	2. Emergency manuals.
	3. Operation manuals for systems, subsystems, and equipment.
	4. Maintenance manuals for the care and maintenance of products, materials, and finishes, systems and equipment.

	B. Related Sections include the following:
	1. Division 1 Section "Closeout Procedures" for submitting operation and maintenance manuals.
	2. Division 1 Section "Project Record Documents" for preparing Record Drawings for operation and maintenance manuals.
	3. Divisions 2 through 16 Sections for specific operation and maintenance manual requirements for the Work in those Sections.


	1.3 DEFINITIONS
	A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem:  A portion of a system with characteristics similar to a system.

	1.4 SUBMITTALS
	A. Initial Submittal:  Submit digital copies of each manual at least 15 days before requesting inspection for Substantial Completion.  Include a complete operation and maintenance directory.  Architect will return digital copy of draft and mark whethe...
	B. Final Submittal:  Submit digital copy and one copy of each manual in final form at least 15 days before final inspection.  Architect will return copy with comments within 15 after final inspection.
	1. Correct or modify each manual to comply with Architect's comments.  Submit digital copies of each corrected manual within 15 days of receipt of Architect's comments.


	1.5 COORDINATION
	A. Where operation and maintenance documentation includes information on installations by more than one factory-authorized service representative, assemble and coordinate information furnished by representatives and prepare manuals.


	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization:  Include a section in the directory for each of the following:
	1. List of documents.
	2. List of systems.
	3. List of equipment.
	4. Table of contents.

	B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents:  Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification:  In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents.  If no designation exists, assign a designat...

	2.2 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain the following materials, in t...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Architect.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders (if requested by Owner):  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic sleeve on spine to hold label describi...
	a. If two or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components.  Cross-reference other binders if necessary to provide essential information for proper operation...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond paper.
	5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.3 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.

	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	2.4 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions.
	2. Performance and design criteria if Contractor is delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.5 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service age...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.


	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	1. Standard printed maintenance instructions and bulletins.
	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	D. Maintenance Procedures:  Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training videotape, if available.

	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that provides an organized reference to emergency, operation, and maintenance manuals.
	B. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	C. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	D. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	E. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	1. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.
	2. Comply with requirements of newly prepared Record Drawings in Division 1 Section "Project Record Documents."

	G. Comply with Division 1 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	01 78 36 - Warranties
	03 36 00 - Special Concrete Floor Finishes
	05 50 00 - Metal Fabrications
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A.     Shop fabricated steel and aluminum items.

	1.2 RELATED REQUIREMENTS
	A.   Section 05 12 00 - Structural Steel Framing:  Structural steel column anchor bolts.

	1.3 REFERENCE STANDARDS
	A.   AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2014 (2015 Errata).
	B.   ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2014.
	C.   ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	D.   ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength 2014, with Editorial Revision (2017).
	E.   ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes 2020.
	F.   ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing 2014.
	G.   ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar 2015.
	H.   ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
	I.   ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric) 2014.
	J.   ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes 2014.
	K.   AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2012.
	L.   AWS D1.1/D1.1M - Structural Welding Code - Steel 2020.

	1.4 SUBMITTALS
	A.   See Section 01 30 00 - Administrative Requirements, for submittal procedures.
	B.   Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of fasteners, and accessories.  Include erection drawings, elevations, and details where applicable.
	1.   Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.



	PART 2  PRODUCTS
	2.1 MATERIALS - STEEL
	A.   Steel Sections:  ASTM A36/A36M.
	B.   Steel Tubing: ASTM A500/A500M Grade B cold-formed or hot rolled, ASTM A501/A501M; seamless structural tubing.
	C.   Plates:  ASTM A283/A283M.
	D.   Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
	E.   Stainless Steel, General:  ASTM A666, Type 304.
	F.   Mechanical Fasteners: Same material as or compatible with materials being fastened; type consistent with design and specified quality level.
	G.   Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
	H.   Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
	I.      Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities having jurisdiction.
	J.   Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with VOC limitations of authorities having jurisdiction.

	2.2 MATERIALS - ALUMINUM
	A.   Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
	B.   Sheet Aluminum:  ASTM B209 (ASTM B209M), 5052 alloy, H32 or H22 temper.
	C.   Bolts, Nuts, and Washers:  Stainless steel.

	2.3 FABRICATION
	A.   Fit and shop assemble items in largest practical sections, for delivery to site.
	B.   Fabricate items with joints tightly fitted and secured.
	C.   Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.
	D.   Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located; consistent with design of component, except where specifically noted otherwise.
	E.   Supply components required for anchorage of fabrications.  Fabricate anchors and related components of same material and finish as fabrication, except where specifically noted otherwise.

	2.4 FABRICATED ITEMS
	A.   Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
	B.   ​Plates​ Not Attached to Structural Framing:  For support of ​metal decking​; ​prime paint​ finish.
	C.   Lintels:  As detailed; ​galvanized​ finish.
	D.   Door Frames for ​Overhead Door Openings​:  ​Channel​ sections; ​prime paint​ finish.

	2.5 FINISHES - STEEL
	A.   Prime paint steel items.
	1.   Exceptions:  Galvanize ​items to be embedded in concrete and items to be embedded in masonry​.
	2.   Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is required, and items to be covered with sprayed fireproofing.

	B.   Prepare surfaces to be primed in accordance with SSPC-SP2.
	C.   Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
	D.   Prime Painting:  One coat.
	E.   Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.
	F.   Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M requirements.

	2.6 FINISHES - ALUMINUM
	A.   Exterior Aluminum Surfaces:  Class I color anodized.
	B.   Interior Aluminum Surfaces:  Class I natural anodized.

	2.7 FABRICATION TOLERANCES
	A.   Squareness:  1/8 inch maximum difference in diagonal measurements.
	B.   Maximum Offset Between Faces:  1/16 inch.
	C.   Maximum Misalignment of Adjacent Members:  1/16 inch.
	D.   Maximum Bow:  1/8 inch in 48 inches.
	E.   Maximum Deviation From Plane:  1/16 inch in 48 inches.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A.   Verify that field conditions are acceptable and are ready to receive work.

	3.2 PREPARATION
	A.   Clean and strip primed steel items to bare metal where site welding is required.
	B.   Supply setting templates to the appropriate entities for steel items required to be cast into concrete or embedded in masonry.

	3.3 INSTALLATION
	A.   Install items plumb and level, accurately fitted, free from distortion or defects.
	B.   Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until completion of erection and installation of permanent attachments.
	C.   Perform field welding in accordance with AWS D1.1/D1.1M.
	D.   Obtain approval prior to site cutting or making adjustments not scheduled.
	E.   After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in contact with concrete.

	3.4 TOLERANCES
	A.   Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
	B.   Maximum Offset From True Alignment:  1/4 inch.
	C.   Maximum Out-of-Position:  1/4 inch.



	06 01 00 - Rough Carpentry
	06 20 00 - Finish Carpentry
	06 40 00 - Interior Architectural Woodwork
	07 21 00 - Building Insulation
	07 92 00 - Joint Sealants
	08 11 13 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Standard and custom hollow metal doors and frames.
	2. Steel sidelight, borrowed lite and transom frames.
	3. Light frames and glazing installed in hollow metal doors.

	B. Related Sections:
	1. Division 01 Section "General Conditions".
	3. Division 08 Section "Glazing" for glass view panels in hollow metal doors.
	4. Division 08 Section "Door Hardware".
	5. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow metal doors and frames.
	6. Division 28 Section "Access Control System".

	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and Frames.
	2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel Doors, Frames, Frames Anchors and Hardware Reinforcing.
	3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors and Frames.
	4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors and Frames.
	5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames.
	6. ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
	7. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	8. ASTM A924 - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process.
	9. ASTM C 1363 - Standard Test Method for Thermal Performance of Building Assemblies by Means of a Hot Box Apparatus.
	10. ANSI/BHMA A156.115 - Hardware Preparation in Steel Doors and Frames.
	11. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors and Frames.
	12. ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association.
	13. ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies.
	14. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection Association.
	15. UL 10C - Positive Pressure Fire Tests of Door Assemblies.
	16. UL 1784 - Standard for Air Leakage Tests of Door Assemblies.


	1.3 QUALITY ASSURANCE
	A. Source Limitations: Obtain hollow metal doors and frames through one source from a single manufacturer wherever possible.
	B. Quality Standard: In addition to requirements specified, furnish SDI-Certified manufacturer products that comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications for Standard Steel Doors and Frames".
	C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to UL10C (neutral pressure at 40” above ...
	1. Oversize Fire-Rated Door Assemblies Construction: For units exceeding sizes of tested assemblies, attach construction label certifying doors are built to standard construction requirements for tested and labeled fire rated door assemblies except fo...
	2. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell openings) and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 min...
	3. Smoke Control Door Assemblies: Comply with NFPA 105.
	a. Smoke "S" Label: Doors to bear “S” label, and include smoke and draft control gasketing applied to frame and on meeting stiles of pair doors.


	D. Fire-Rated, Borrowed-Light Frame 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 indicated, based on testing ac...
	E. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier, Installer, and Contractor to review proper methods and procedures for installing ...

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project site storage. Do not use non-vented 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. Door and frames to be stacked in a vertical upright position.


	1.5 PROJECT CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.

	1.6 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 ...
	B. Building Information Modeling (BIM) Support: Utilize designated BIM software tools and obtain training needed to successfully participate in the Project BIM processes. All technical disciplines are responsible for the product data integration and d...

	1.7 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	B. Warranty includes installation and finishing that may be required due to repair or replacement of defective doors.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide steel doors and frames from a SDI Certified manufacturer:
	1. CECO Door Products (C).
	2. Curries Company (CU).
	3. Steelcraft (S).


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.
	C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.

	2.3 HOLLOW METAL DOORS
	A. General: Provide 1-3/4 inch doors 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/SDI A250.8 and ANSI/NAAMM HMMA ...
	B. Exterior Doors: Face sheets fabricated of commercial quality hot-dipped zinc coated steel that complies with ASTM A 653/A 653M, Coating Designation A60. Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for le...
	1. Design: Flush panel.
	2. Core Construction: Manufacturer's standard polystyrene. Where indicated, provide doors fabricated as thermal-rated assemblies with a minimum R-value of 2.8 or better.
	3. Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), Minimum 16 gauge (0.053-inch - 1.3-mm) thick steel, Model 2.
	4. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel channel not less than 16 gauge, extending the full width of the door and welded to the face sheet. Doors with an inverted top channel to include a steel closure chann...
	5. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge continuous channel with pierced holes, drilled and tapped.
	6. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.

	C. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies with ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 ...
	1. Design: Flush panel.
	2. Core Construction: Manufacturer's standard kraft-paper honeycomb, or one-piece polystyrene core, securely bonded to both faces.
	a. Fire Door Core: As required to provide fire-protection and temperature-rise ratings indicated.

	3. Level/Model: Level 2 and Physical Performance Level B (Heavy Duty), Minimum 18 gauge (0.042-inch - 1.0-mm) thick steel, Model 2.
	4. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel channel not less than 16 gauge, extending the full width of the door and welded to the face sheet.
	5. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge continuous channel with pierced holes, drilled and tapped.
	6. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.

	D. Manufacturers Basis of Design:
	1. Curries Company (CU) - Polystyrene Core - 707 Series.


	2.4 HOLLOW METAL FRAMES
	A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM A 653/A 653M, Coating Designation A60.
	1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
	2. Frames: Minimum 14 gauge (0.067-inch -1.7-mm) thick steel sheet.
	3. Manufacturers Basis of Design:
	a. Curries Company (CU) – M Series.


	C. Interior Frames: Fabricated from cold-rolled steel sheet that complies with ASTM A 1008/A 1008M.
	1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
	2. Frames: Minimum 16 gauge (0.053-inch -1.3-mm) thick steel sheet.
	3. Manufacturers Basis of Design:
	a. Curries Company (CU) - CM Series.
	b. Curries Company (CU) - M Series.


	D. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a qualified testing agency, for fire-protection ratings indicated.
	E. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 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, formed from A60 metallic coated material, not less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire...
	2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick.
	3. Compression Type for Drywall Slip-on (Knock-Down) Frames: Adjustable compression anchors.

	B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated material, not less than 0.042 inches thick.
	C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.6 LIGHT OPENINGS AND GLAZING
	A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. Fixed and removable stops to allow multiple glazed lites each to be ...
	B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 gauge thick, fabricated from same material as door face sheet in which they are installed.
	C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch (16 mm) high unless otherwise indicated. Provide fixed frame moldings and stops on outside of exterior and on secure side of interior doors and frames.
	D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for use in doors of fire protection rating indicated. Match pre-fi...

	2.7 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards: Formed from same material as frames, not less than 0.016 inches 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. When sh...
	B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.
	C. Hollow Metal Doors:
	1. Exterior Doors: Provide optional weep-hole openings in bottom of exterior doors to permit moisture to escape where specified.
	2. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install glazing where indicated.
	3. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 08 Section "Door Hardware" 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 ed...
	4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".

	D. Hollow Metal Frames:
	1. Shipping Limitations: 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.
	2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	a. Welded frames are to be provided with two steel spreaders temporarily attached to the bottom of both jambs to serve as a brace during shipping and handling. Spreader bars are for bracing only and are not to be used to size the frame opening.

	3. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by butt welding.
	4. High Frequency Hinge Reinforcement: Provide high frequency hinge reinforcements at door openings 48-inches and wider with mortise butt type hinges at top hinge locations.
	5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".
	6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated for removable stops, provide security screws at exterior locations.
	7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all hinges and strike preps regardless of grouting requirements.
	8. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot welds per anchor.
	9. Jamb Anchors: Provide number and spacing of anchors as follows:
	a. 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.


	10. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive door silencers. Silencers to be supplied by frame manufacturer regardless if specified in Division 08 Section "Door Hardware".
	11. Bituminous Coating: Where frames are fully grouted with an approved Portland Cement based grout or mortar, coat inside of frame throat with a water based bituminous or asphaltic emulsion coating to a minimum thickness of 3 mils DFT, tested in acco...

	E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Division...
	1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
	2. Reinforce doors and frames to receive non-template, 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 Division 26 Sections.


	2.9 STEEL FINISHES
	A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum finish paint adhesion. Surfaces of the door and frame exposed to view to receive a factory applied coat of rust inhibiting shop primer.
	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; and compatible with substrate and field-applied coatings.



	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. General Contractor to verify the accuracy of dimensions given to the steel door and frame manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back set, etc.).
	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 square, level, twist, and plumb condition.
	C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and Frames."
	D. Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door hardware.
	E. Verify tolerances against manufacturers installations instructions for tornado and hurricane storm shelter openings.

	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 and NFPA 80 at fire rated openings.
	1. Set frames accurately in position, plumbed, leveled, aligned, and braced securely until permanent anchors are set. After wall construction is complete and frames properly set and secured, remove temporary braces, leaving surfaces smooth and undamag...
	2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and secure with post-installed expansion anchors.
	3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with mortar.
	4. Grout Requirements: Do not grout head of frames unless reinforcing has been installed in head of frame. Do not grout vertical or horizontal closed mullion members.

	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.

	D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal manufacturer's written instructions.

	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 and Painted Finish Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized...

	3.5 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, oper...
	1. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and Video Recordings.




	08 14 16 - Flush Wood Doors
	08 41 00 - Aluminum Doors, Windows and Frames
	08 71 00 - Door Hardware
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Hardware for ​wood, aluminum, and hollow metal​ doors.
	B. Electrically operated and controlled hardware.
	C. Thresholds.
	D. Weatherstripping and gasketing.

	1.02 RELATED REQUIREMENTS
	A. Section 07 92 00 - Joint Sealants:  Sealants for setting exterior door thresholds.
	B. Section 08 11 13 - Hollow Metal Doors and Frames.
	C. Section 08 11 16 - Aluminum Doors and Frames.
	D. Section 08 12 13 - Hollow Metal Frames.
	E. Section 08 14 16 - Flush Wood Doors.
	F. Section 08 36 13 - Sectional Doors:  Door hardware, except cylinders.
	G. Section 08 43 13 - Aluminum-Framed Storefronts:  Door hardware, except as noted in section.
	H. Section 10 26 00 - Wall and Door Protection:  Door and frame protection.
	I. Section 28 10 00 - Access Control:  Electronic access control devices.

	1.03 REFERENCE STANDARDS
	A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
	B. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen; 2019.
	C. BHMA A156.1 - Standard for Butts and Hinges; 2021.
	D. BHMA A156.2 - Bored and Preassembled Locks and Latches; 2022.
	E. BHMA A156.4 - Door Controls - Closers; 2019.
	F. BHMA A156.5 - Cylinders and Input Devices for Locks; 2020.
	G. BHMA A156.6 - Standard for Architectural Door Trim; 2021.
	H. BHMA A156.7 - Template Hinge Dimensions; 2016.
	I. BHMA A156.13 - Mortise Locks & Latches Series 1000; 2022.
	J. BHMA A156.16 - Auxiliary Hardware; 2018.
	K. BHMA A156.18 - Materials and Finishes; 2020.
	L. BHMA A156.21 - Thresholds; 2019.
	M. BHMA A156.22 - Standard for Gasketing; 2021.
	N. BHMA A156.25 - Electrified Locking Devices; 2023.
	O. BHMA A156.28 - Standard for Recommended Practices for Mechanical Keying Systems; 2018.
	P. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2016.
	Q. BHMA A156.115W - Hardware Preparation in Wood Doors with Wood or Steel Frames; 2006.
	R. DHI (H&S) - Sequence and Format for the Hardware Schedule; 2019.
	S. DHI (KSN) - Keying Systems and Nomenclature; 2019.
	T. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames; 2004.
	U. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors; 1993; also, in WDHS-1/WDHS-5 Series, 1996.
	V. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	W. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.
	X. ISO 9001 - Quality Management Systems — Requirements; 2015.
	Y. ITS (DIR) - Directory of Listed Products; Current Edition.
	Z. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	AA. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.
	BB. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.
	CC. UL (DIR) - Online Certifications Directory; Current Edition.
	DD. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition, Including All Revisions.
	EE. UL 294 - Access Control System Units; Current Edition, Including All Revisions.

	1.04 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate the manufacture, fabrication, and installation of products that door hardware is installed on.
	B. Sequence installation to ensure facility services connections are achieved in an orderly and expeditious manner.
	C. Preinstallation Meeting:  Convene a preinstallation meeting one week prior to commencing work of this section; require attendance by affected installers and the following:
	1. Architect.
	2. Installer's Architectural Hardware Consultant (AHC).
	3. Hardware Installer.

	D. Furnish templates for door and frame preparation to manufacturers and fabricators of products requiring internal reinforcement for door hardware.
	E. Keying Requirements Meeting:
	1. Attendance Required:
	a. Contractor.
	b. Owner.
	c. Installer's Architectural Hardware Consultant (AHC).
	d. ​Manufacturer Representative / Key System Specialist​.

	2. Agenda:
	a. Establish keying requirements.
	b. Verify locksets and locking hardware are functionally correct for project requirements.
	c. Verify that keying and programming complies with project requirements.
	d. Establish keying submittal schedule and update requirements.

	3. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon review of door hardware keying system including, but not limited to, the following:
	a. Access control requirements.
	b. Flow of traffic and extent of security required.

	4. Record minutes and distribute copies within two days after meeting to participants, with two copies to Architect, Owner, participants, and those affected by decisions made.
	5. Deliver established keying requirements to manufacturers.


	1.05 SUBMITTALS
	A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
	B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly show products to be furnished for this project, and includes construction details, material descriptions, finishes, and dimensions and profiles of individ...
	C. Shop Drawings - Door Hardware Schedule:  A detailed listing that includes each item of hardware to be installed on each door.
	1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).
	2. Comply with DHI (H&S) using door numbering scheme and hardware set numbers as indicated in Contract Documents.
	a. Submit in vertical format.

	3. Include complete description for each door listed.

	D. Shop Drawings - Electrified Door Hardware:  Include diagrams for power, signal, and control wiring for electrified door hardware that include details of interface with building safety and security systems. Provide elevations and diagrams for each e...
	1. Prepared by or under supervision of Architectural Hardware Consultant (AHC) .
	2. Elevations:  Include front and back elevations of each door opening showing electrified devices with connections installed and an operations narrative describing how opening operates from either side at any given time.

	E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions requiring special attention.
	F. Manufacturer's qualification statement.
	G. Installer's qualification statement.
	H. Supplier's qualification statement.
	I. Maintenance Data:  Include data on operating hardware, lubrication requirements, and inspection procedures related to preventative maintenance.
	J. Keying Schedule:
	1. Submit three (3) copies of Keying Schedule in compliance with requirements established during Keying Requirements Meeting unless otherwise indicated.

	K. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in Owner's name and registered with manufacturer.
	L. Project Record Documents:  Record actual locations of concealed equipment, services, and conduit.
	M. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of project.
	1. See Section 01 60 00 - Product Requirements, for additional provisions.
	2. Tools:  One set of each special wrench or tool applicable for each different or special hardware component, whether supplied by hardware component manufacturer or not.


	1.06 QUALITY ASSURANCE
	A. Standards for Fire-Rated Doors:  Maintain one copy of each referenced standard on site, for use by Architect and Contractor.
	B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section with minimum five years of documented experience.
	C. Installer Qualifications:  Company specializing in performing work of the type specified for ​commercial​ door hardware with at least ​five​ years of​ documented​ experience​​.
	D. Supplier Qualifications:  Company with certified ​Architectural Hardware Consultant (AHC)​ to assist in work of this section.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Package hardware items individually; label and identify each package with door opening code to match door hardware schedule.

	1.08 WARRANTY
	A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
	B. Manufacturer Warranty:  Provide manufacturer warranty against defects in material and workmanship for period indicated, from Date of Substantial Completion. Complete forms in Owner's name and register with manufacturer.
	1. Closers:  Thirty years, minimum.
	2. Locksets:  Five years, minimum.



	PART 2  PRODUCTS
	2.01 General Requirements
	A. Provide specified door hardware as required to make doors fully functional, compliant with applicable codes, and secure to extent indicated.
	B. Provide individual items of single type, of same model, and by same manufacturer.
	C. Locks:  Provide a lock for each door, unless it is indicated that lock is not required.
	1. Lock Function:  Provide lock and latch function numbers and descriptions of manufacturer's Series. As indicated in hardware sets.
	2. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise indicated.
	3. Strikes:
	a. Finish:  To match lock or latch.
	b. Curved-Lip Strikes:  Provide as standard, with extended lip to protect frame, unless otherwise indicated.
	c. Aluminum-Frame Strike Box:  Provide strike box fabricated for use with aluminum framing.


	D. Closers:
	1. Provide door closer on each exterior door, unless otherwise indicated.
	2. Spring hinges are not an acceptable self-closing device, unless otherwise indicated.

	E. Drip Guards:  Provide at head of out swinging exterior doors unless protected by roof or canopy directly overhead.
	F. Thresholds:
	1. Exterior Applications:  Provide at each exterior door, unless otherwise indicated.

	G. Weatherstripping and Gasketing:
	1. Provide weatherstripping on each exterior door at head, jambs, and meeting stiles of door pairs, unless otherwise indicated.
	2. Provide door bottom sweep on each exterior door, unless otherwise indicated.

	H. Electrically Operated and/or Controlled Hardware:  Provide necessary power supplies, power transfer hinges, relays, and interfaces as required for proper operation; provide wiring between hardware and control components and to building power connec...
	I. See Section 28 10 00 for additional access control system requirements.
	J. Fasteners:
	1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially recognized standards for proposed applications.
	a. Aluminum fasteners are not permitted.
	b. Provide Phillips flat-head screws with heads finished to match door surface hardware unless otherwise indicated.

	2. Provide machine screws for attachment to reinforced hollow metal and aluminum frames.
	a. Self-drilling (Tek) type screws are not permitted.

	3. Provide stainless steel machine screws and lead expansion shields for concrete and masonry substrates.
	4. Provide wall grip inserts for hollow wall construction.
	5. Fire-Resistance-Rated Applications:  Comply with NFPA 80.
	a. Provide wood or machine screws for hinges mortised to doors or frames, strike plates to frames, and closers to doors and frames.
	b. Provide steel through bolts for attachment of surface mounted closers, hinges, or exit devices to door panels unless proper door blocking is provided.



	2.02 PERFORMANCE Requirements
	A. Provide door hardware products that comply with the following requirements:
	1. Applicable provisions of federal, state, and local codes.
	2. Accessibility:  ADA Standards and ICC A117.1.
	3. Fire-Resistance-Rated Doors:  NFPA 80, listed and labeled by qualified testing agency for fire protection ratings indicated, based on testing at positive pressure in accordance with NFPA 252 or UL 10C.
	4. Hardware on Fire-Resistance-Rated Doors:  Listed and classified by ​UL (DIR) or ITS (DIR)​ as suitable for application indicated.
	5. Hardware Preparation for Steel Doors and Steel Frames:  BHMA A156.115.
	6. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W.
	7. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable for the purpose specified.


	2.03 HINGES
	A. Manufacturers:  Conventional butt hinges.
	1. BEST; dormakaba Group: www.bestaccess.com/#sle.
	2. ​PBB​.
	3. ​McKinney​.

	B. Properties:
	1. Butt Hinges:  As applicable to each item specified.
	a. Standard Weight Hinges:  Minimum of two (2) permanently lubricated non-detachable bearings.
	b. Heavy Weight Hinges:  Minimum of four (4) permanently lubricated bearings on heavy weight hinges.
	c. Template screw hole locations.
	d. Bearing assembly installed after plating.
	e. Bearings:  Exposed fully hardened bearings.
	f. Bearing Shells:  Shapes consistent with barrels.
	g. Pins:  Easily seated, non-rising pins.
	1) Fully plated hinge pins.
	2) Non-Removable Pins:  Slotted stainless steel screws.

	h. UL 10C listed for fire-resistance-rated doors.


	C. Sizes:  See Door Hardware Schedule.
	1. Hinge Widths:  As required to clear surrounding trim.
	2. Sufficient size to allow 180 degree swing of door.

	D. Finishes:  See Door Hardware Schedule.
	1. Fully polished hinges; front, back, and barrel.

	E. Grades:
	1. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7  for templated hinges.
	2. Comply with BHMA A156.18 Materials and Finishes.

	F. Material:  Base metal as indicated for each item by BHMA material and finish designation.
	G. Types:
	1. Butt Hinges:  Include full mortise hinges.

	H. Quantities:
	1. Butt Hinges:  Three (3) hinges per leaves up to 90 inches in height. Add one (1) for each additional 30 inches in height or fraction thereof.
	a. Hinge weight and size unless otherwise indicated in hardware sets:
	1) For doors up to 36 inches wide and up to 1-3/4 inches thick provide hinges with a minimum thickness of 0.134 inch and a minimum of 4-1/2 inches in height.
	2) For doors from 36 inches wide up to 42 inches wide and up to 1-3/4 inches thick provide hinges with a minimum thickness of 0.145 inch and a minimum of 4-1/2 inches in height.
	3) For doors from 42 inches wide up to 48 inches wide and up to 1-3/4 inches thick provide hinges with a minimum thickness of 0.180 inch and a minimum of 5 inches in height.
	4) For doors greater than 1-3/4 inches thick provide hinges with a minimum thickness of 0.180 inch and a minimum of 5 inches in height.



	I. Applications:  At swinging doors.
	1. Provide non-removable pins at out-swinging doors with locking hardware and all exterior doors.

	J. Products:
	1. Butt Hinges:
	a. Ball Bearing, Five (5) Knuckle.  FBB Series.



	2.04 LOCK CYLINDERS
	A. Manufacturers:
	1. BEST, dormakaba Group:  www.bestaccess.com/#sle.
	2. Substitutions:  Not permitted.

	B. Properties:
	1. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated.
	a. Provide cylinders from same manufacturer as locking device.
	b. Provide cams and/or tailpieces as required for locking devices.
	c. Provide cylinders with appropriate format ​interchangeable​ cores where indicated.


	C. Grades:
	1. Standard Security Cylinders:  Comply with BHMA A156.5.

	D. Material:
	1. Manufacturer's standard corrosion-resistant brass alloy.

	E. Types:  As applicable to each item specified.
	1. Standard security ​small format interchangeable core (SFIC)​ type cylinders, with ​seven-pin​, ​6C​ cores.

	F. Products:
	1. Mortise. 1E Series.


	2.05 MORTISE LOCKS
	A. Manufacturers:
	1. BEST, dormakaba Group:  www.bestaccess.com/#sle.
	2. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle.
	3. ​Sargent​.

	B. Properties:
	1. Mechanical Locks:  Manufacturer's standard.
	a. Fitting modified ANSI A115.1 door preparation.
	b. Door Thickness Coordination  Fitting 1-3/4 inch to 2-1/4 inch thick doors.
	c. Latch:  Solid, one-piece, anti-friction, self-lubricating stainless steel.
	1) Latchbolt Throw:  3/4 inch, minimum.

	d. Auxiliary Deadlatch:  One piece stainless steel, permanently lubricated.
	e. Backset:  2-3/4 inch.
	f. Cylinders:
	1) Cylinder Security:  Use concealed internal setscrew accessible only by removing the core with the control key from the cylinder body for securing the cylinder to the lockset.
	2) Cylinder Core Types:  Locks capable of supporting manufacturers' cores, as applicable.
	(a) Small format interchangeable.


	g. Lever Trim:
	1) Functionality:  Allow the lever handle to move up to 45 degrees from horizontal position prior to engaging the latchbolt assembly.
	2) Strength:  Locksets outside locked lever designed to withstand minimum 1,400 inch-lbs. of torque. In excess of that, a replaceable part will shear. Key from outside and/or inside lever will still operate lockset.
	3) Spindle:  Designed to prevent forced entry from attacking of lever.
	4) Independent spring mechanism for each lever.
	(a) Trim to be self-aligning and thru bolted.

	5) Handles:  Made of forged or cast brass, bronze, or stainless steel construction.  Levers that contain a hollow cavity are not acceptable.
	6) Levers to operate a roller bearing spindle hub mechanism.


	2. Electrified Locks:  Same properties as standard locks, and as follows:
	a. Voltage:  ​24 VDC​.
	b. Function:  Electrically locked (Fail Safe) or unlocked (Fail Secure), as indicated for each lock in Door Hardware Schedule.
	c. Internal request-to-exit feature.


	C. Finishes:  See Door Hardware Schedule.
	1. Core Faces:  Match finish of lockset.

	D. Grades:
	E. Options:
	1. Provide locksets made in a manufacturing facility to compliant with ISO 9001-Quality Management and ISO 14001-Environmental Management.

	F. Products:  Mortise locks, including standard and electrified types.
	1. 40H / 40HW


	2.06 CYLINDRICAL LOCKS
	A. Manufacturers:
	1. BEST, dormakaba Group:  www.bestaccess.com/#sle.
	2. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle.
	3. ​Sargent​.

	B. Properties:
	1. Mechanical Locks:
	a. Fitting modified ANSI A115.2 door preparation.
	b. Door Thickness Fit:  1-3/8 inches to 2-1/4 inches thick doors.
	c. Construction:  Hub, side plate, shrouded rose, locking pin to be a one-piece casting with a shrouded locking lug.
	1) Through-bolted anti-rotational studs.
	2) Lock chassis constructed of steel, stainless steel and zinc components for superior strength and corrosion resistance.

	d. Premium PVD (physical vapor deposition) finishes for consistent durable finish.
	e. Bored Hole:  2-1/8 inch diameter.
	f. Backset:  ​​2-3/4 inches​​ unless otherwise indicated.
	g. Latch:  Single piece tail-piece construction.
	1) Latchbolt Throw:  1/2 inch, minimum.

	h. Cylinders:
	1) Cylinder Core Types:  Locks capable of supporting manufacturers' cores, as applicable.
	(a) Small format interchangeable.


	i. Lever Trim:
	1) Style:  See Door Hardware Schedule.
	2) Functionality:  Allow the lever handle to move up to 45 degrees from horizontal position prior to engaging the latchbolt assembly.
	3) Strength:  Locksets outside locked lever designed to withstand minimum1,400 inch-lbs. of torque. In excess of that, a replaceable part will shear. Key from outside and/or inside lever will still operate lockset.
	4) Independent spring mechanism for each lever.
	(a) Contain lever springs in the main lock hub.

	5) Outside Lever Sleeve:  Seamless one-piece construction.
	6) Keyed Levers:  Removable only after core is removed by authorized control key.



	C. Finishes:  See Door Hardware Schedule.
	1. Core Faces:  Match finish of lockset.

	D. Grades:  Comply with BHMA A156.2​, Grade 2​​, Series 4000, Operational Grade 2​.
	E. Material:  Manufacturer's standard for specified lock.
	1. Critical Latch and Chassis Components:  Brass or corrosion-resistance treated steel.
	2. Outside Lever Sleeve:  Hardened steel alloy.

	F. Products:  Cylindrical locks.
	1. 7KC (Grade 2).


	2.07 electric strikes
	A. Manufacturers:
	1. RCI.
	2. HES.
	3. Von Duprin.

	B. Properties:
	1. 3/4" rim strike
	2. 24 VDC operation.
	3. Fail-secure operation
	4. UL 294 Listed for Access Control Unit Accessory.
	5. UL 1034 Listed for burglary-resistance.

	C. Grades:  Grade 1; Comply with ANSI A156.31
	D. Options:
	1. Latch Monitoring.

	E. Products:
	1. 0162


	2.08 CLOSERS
	A. Manufacturers:
	1. BEST, dormakaba Group www.bestaccess.com/#sle.
	2. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle.
	3. ​Sargent​.

	B. Properties:
	1. Surface Mounted Closers:  Manufacturer's standard.
	a. Construction:  Corrosion-resistant Silicone Aluminum alloy.
	b. Maximum Projection from Face of Door:  ​2-7/16 inches​.
	c. Mechanism:  Separate tamper-resistant  adjusting valves for closing and latching speeds.
	1) Include advanced backcheck feature.
	2) Include delayed action feature.

	d. Hydraulic Fluid:  All-weather type.
	e. Arm Assembly:  Standard for product specified.
	1) Include hold-open, integral stop, or spring-loaded stop feature, as specified in Door Hardware Schedule.
	2) Parallel arm to be a heavy-duty rigid arm.
	3) Where “IS” or “S-IS” arms are specified in hardware sets, if manufacturer does not offer this arm provide a regular arm mount closer in conjunction with a heavy-duty overhead stop equal to a dormakaba 900 Series.

	f. Covers:
	1) Type:  Standard for product selected.
	(a) Full.

	2) Material:  Plastic.
	3) Finish:  Painted.



	C. Grades:
	1. Closers:  Comply with BHMA A156.4, Grade 1.
	a. Underwriters Laboratories Compliance:
	1) Product Listing:  UL (DIR) for use on fire-resistance-rated doors.
	(a) UL 228 - Door Closers-Holders, With or Without Integral Smoke Detectors.


	b. Testing Standards Compliance:  Meeting requirements of UL 10C for positive pressure.


	D. Types:
	1. Rack-and-pinion, surface-mounted. 1-1/2 inches minimum bore.

	E. Installation:
	1. Mounting:  Includes surface mounted installations.
	2. Mount closers on non-public side of door and stair side of stair doors unless otherwise noted in hardware sets.
	3. At out swinging exterior doors, mount closer on interior side of door.
	4. Provide adapter plates, shim spacers, and blade stop spacers as required by frame and door conditions.
	5. Where an overlapping astragal is included on pairs of swinging doors, provide coordinator to ensure door leaves close in proper order.

	F. Products:
	1. Surface Mounted:
	a. HD8000. (Exterior)
	b. HD7000. (Interior)



	2.09 PROTECTION PLATES
	A. Manufacturers:
	1. ​Burns​.
	2. ​Rockwood​.
	3. Don-Jo.

	B. Properties:
	1. Plates:
	a. Kick Plates:  Provide along bottom edge of push side of each door, where indicated in hardware sets.
	1) Size:  8 inches high by 2 inches less than door width (LDW) on push side of door; 1 inch LDW on pairs of doors with no mullion.

	b. Mop Plates:  Provide along bottom edge of pull side of each door, where indicated in hardware sets.
	1) Size:  4 inches high by 1 inch less than door width (LDW) on pull side.

	c. Edges:  Beveled, on four (4) unless otherwise indicated.


	C. Grades:  Comply with BHMA A156.6.
	D. Material:  As indicated for each item by BHMA material and finish designation.
	1. Metal Properties:  Stainless steel.
	a. Metal, Standard Duty:  Thickness 0.050 inch, minimum.


	E. Installation:
	1. Fasteners:  Countersunk screw fasteners

	F. Products:
	1. ​KP50, MP50​.


	2.10 STOPS AND HOLDERS
	A. Manufacturers:
	1. ​Burns​.
	2. Rockwood.
	3. Don-Jo.

	B. General:  Provide overhead stop/holder when wall or floor stop is not feasible.
	C. Grades:
	1. ​Wall Bumpers​:  Comply with BHMA A156.16 and Resilient Material Retention Test as described in this standard.

	D. Material:  Base metal as indicated for each item by BHMA material and finish designation.
	E. Types:
	1. Wall Bumpers:  Bumper, concave, wall stop.

	F. Installation:
	1. Non-Masonry Walls:  Confirm adequate wall reinforcement has been installed to allow lasting installation of wall bumpers.

	G. Products:
	1. Wall Bumpers. 575


	2.11 THRESHOLDS
	A. Manufacturers:
	1. National Guard Products, Inc:  www.ngpinc.com/#sle.
	2. ​Reese​.
	3. ​Pemko​.

	B. Properties:
	1. Threshold Surface:  Fluted horizontal grooves across full width.

	C. Grades:  Thresholds:  Comply with BHMA A156.21.
	D. Material:  Base metal as indicated for each item by BHMA material and finish designation.
	1. Threshold Assemblies:  Aluminum.

	E. Types:  As applicable to project conditions.  Provide barrier-free type at every location where specified.
	1. Saddle Thresholds:  Without thermal break.

	F. Products:
	1. ​425​.


	2.12 WEATHERSTRIPPING AND GASKETING
	A. Manufacturers:
	1. National Guard Products, Inc:  www.ngpinc.com/#sle.
	2. ​Reese​.
	3. ​Pemko​.

	B. Properties:
	1. Weatherstripping Air Leakage Performance:  Not exceeding 0.3 cfm/sq ft of door opening at 0.3 inches of water pressure differential for single doors, and 0.5 cfm/sq ft of door area at 0.3 inches of water pressure differential for double doors for g...
	2. Adhesive-Backed Perimeter Gasketing:  Silicone gasket material applied to frame with self- adhesive.
	3. Rigid, Housed, Perimeter Gasketing: ​Sponge neoprene​ gasket material held in place by ​aluminum​ housing; fastened to frame stop with screws.

	C. Grades:  Comply with BHMA A156.22.
	D. Products:
	1. Weatherstripping:  See Door Hardware Schedule.
	2. Door Bottom Seals:
	a. Door Sweeps:  See Door Hardware Schedule.



	2.13 MISCELLANEOUS ITEMS
	A. Manufacturers:
	1. BEST, dormakaba Group:  www.bestaccess.com/#sle. (Padlocks)
	2. ​Burns​.
	3. Rockwood.

	B. Properties:
	1. Coat Hooks:  Provide on room side of door, screw fastened.
	a. Material:  Brass.

	2. Padlocks:  Solid extruded brass case with shackle that locks at heel and toe.
	a. Shackle Height:  ​1-1/2 inch​, and width of opening is ​7/8 inch​.
	b. Shackle Material:  ​Stainless steel​.
	c. Shackle Diameter:  ​3/8 inch​.
	d. Finish:  ​626 - Satin Chrome​.
	e. Keying:  7-pin SFIC (Small Format Interchangeable Core).
	f. Lock Functions:
	1) Non-key retained (L).


	3. Silencers:  Provide at equal locations on door frame to mute sound of door's impact upon closing.
	a. Single Door:  Provide three on strike jamb of frame.
	b. Pair of Doors:  Provide two on head of frame, one for each door at latch side.
	c. Material:  Rubber, gray color.


	C. Grades:  As applicable to each item specified.
	1. Padlocks:
	a. Meet ASTM F883 Grade 3 with stainless steel shackle.


	D. Products:
	1. Coat Hooks.
	a. ​600​.

	2. Padlocks:
	a. 41B.

	3. Silencers.
	a. ​500​.



	2.14 ELECTRIFIED HARDWARE
	A. Manufacturers:
	1. BEST, dormakaba Group:  www.bestaccess.com/#sle.
	2. dormakaba; dormakaba Group:  www.dormakaba.com/us-en/#sle.
	3. RCI; dormakaba Group:  www.dormakaba.com/us-en/#sle.
	4. ​Securitron​.

	B. Properties:
	1. Door Position Switches:  ​Recessed​ devices with​​ magnetic contacts.
	a. Power Requirement:  50mA Max, 100 VDC.
	b. SPDT configuration​​.

	2. Power Transfers:  Manufacturer's standard.
	a. Mortised Type with Wires & Connectors:
	1) Listed by UL.
	2) Stainless steel housing and spring conduit.
	3) Wire Harness:  Pre-installed, twelve wire, equipped with ten (10) 24 gauge wires and two 18 gauge wires.
	4) Accommodate 180 degree door swing.
	5) Quick-Connect Plugs:  Pre-installed.

	b. Surface Mounted – no wires:  Manufacturer’s standard.
	1) Listed by UL.
	2) Armored flex conduit with surface connections to door and frame.
	3) Suitable diameter to support number of conductors required for electrified hardware installed in door.


	3. Wire Harnesses:  Of sufficient length, with quick connectors.
	a. Wire Harness End Connection to Power Supply or Junction Box:  One end with bare leads.


	C. Products:
	1. Door Position Switches:
	a. 9540 Recessed Magnetic Contact/Door Position Switch.

	2. Power Transfers:
	a. EPT-12C.
	b. EPT-2.

	3. Wire Harnesses:
	a. WH Series.



	2.15 Keys and Cores
	A. Manufacturers:
	1. BEST, dormakaba Group:  www.bestaccess.com/#sle.

	B. Properties:  Complying with guidelines of BHMA A156.28.
	1. Provide small format interchangeable core.
	2. Provide Patented CORMAX keys and cores.
	3. Provide keying information in compliance with DHI (KSN) standards.
	4. Keying Schedule: Arrange for a keying meeting, with Architect, Owner and hardware supplier, and other involved parties to ensure locksets and locking hardware, are functionally correct and keying complies with project requirements.
	5. Keying:  Grand master keyed.  Verify specific requirements with Owner.
	6. Include construction keying and control keying with removable core cylinders.
	7. Supply keys in following quantities:
	a. Master Keys:  4 each.
	b. Construction Master Keys:  6 each.
	c. Construction Keys:  15 each.
	d. Construction Control Keys:  2 each.
	e. Control Keys if New System:  2 each.

	8. Provide key collection envelopes, receipt cards, and index cards in quantity suitable to manage number of keys.
	9. Deliver keys with identifying tags to Owner by security shipment direct from manufacturer.
	10. Permanent Keys and Cores:  Stamped with applicable key marking for identification. Do not include actual key cuts within visual key control marks or codes. Stamp permanent keys "Do Not Duplicate."
	11. Include installation of permanent cores and return construction cores to hardware supplier. Construction cores and keys to remain property of hardware supplier.

	C. Products:
	1. Patented:
	a. CORMAX.



	2.16 FINISHES
	A. Finishes:  Identified in Hardware Sets.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames are properly installed, and dimensions are as indicated on shop drawings.
	B. Correct all defects prior to proceeding with installation.
	C. Verify that electric power is available to power operated devices and of correct characteristics.

	3.02 INSTALLATION
	A. Install hardware in accordance with manufacturer's instructions and applicable codes.
	B. Install hardware using the manufacturer’s fasteners provided.  Drill and tap all screw holes located in metallic materials.  Do not use “Riv-Nuts” or similar products.
	C. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA 80.
	D. Use templates provided by hardware item manufacturer.
	E. Do not install surface mounted items until application of finishes to substrate are fully completed.
	F. Wash down masonry walls and complete painting or staining of doors and frames.
	G. Complete finish flooring prior to installation of thresholds.
	H. Door Hardware Mounting Heights:  Distance from finished floor to center line of hardware item.  As indicated in following list, unless noted otherwise in Door Hardware Schedule or on drawings.
	1. For Steel Doors and Frames:  Install in compliance with DHI (LOCS) recommendations.
	2. For Steel Door Frames:  See Section 08 12 13.
	3. For Aluminum-Framed Storefront Doors and Frames:  See Section 08 43 13.
	4. For Wood Doors:  Install in compliance with DHI WDHS.3 recommendations.
	5. Flush Wood Doors: Section 08 14 16.
	6. Mounting heights in compliance with ADA Standards:
	a. Locksets:  40-5/16 inch or as recommended by manufacturer.


	I. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact with floor providing a continuous weather seal. Anchor thresholds with stainless steel countersunk screws.
	J. Include in installation for existing doors and frames any necessary field modification and field preparation of doors and frames for new hardware.  Provide necessary fillers, reinforcements, and fasteners for mounting new hardware and to cover exis...

	3.03 FIELD QUALITY CONTROL
	A. Perform field inspection and testing under provisions of Section 01 40 00 - Quality Requirements.

	3.04 ADJUSTING
	A. Adjust work under provisions of Section 01 70 00 - Execution and Closeout Requirements.
	B. Adjust hardware for smooth operation.
	C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

	3.05 CLEANING
	A. Clean finished hardware in accordance with manufacturer's written instructions after final adjustments have been made.
	B. Clean adjacent surfaces soiled by hardware installation activities.
	C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional cost.
	D. See Section 01 74 19 - Construction Waste Management and Disposal, for additional requirements.

	3.06 PROTECTION
	A. Protect finished Work under provisions of Section 01 70 00 - Execution and Closeout Requirements.
	B. Do not permit adjacent work to damage hardware or finish.

	3.07 hardware sets

	Manufacturer List
	Option List
	Finish List
	Set #1 - EXT.HM. / CARD READER
	Set #2 - INT.ALUM.
	Set #3 -
	Set #4 -
	Set #5 -
	Set #6 - CAGE
	Set #7 - SECTIONAL OVERHEAD DOOR
	Set #8 - EXIST.EXTERIOR. – NEW ELEC. STRIKE / CARD READER
	Set #9 – NEW ELECTRIC LOCKSET / CARD READER
	Set #10 -


	08 81 00 - Glazing
	09 21 16 - Gypsum Board Assemblies
	09 30 13 - Ceramic Porcelain Tiling
	SECTION 09 30 13
	CERAMIC PORCELAIN TILING
	END OF SECTION

	09 51 13 - Acoustical Panel Ceilings
	09 53 23 - Acoustic Ceiling Suspension Systems
	1.1 SUMMARY
	A. Section Includes: Provide metal suspension system for acoustical panel ceilings including but not limited to:
	1. exposed metal suspension systems for acoustical panel ceilings.


	1.2 REFERENCES
	A. Abbreviations and Acronyms:
	1. CISCA: Ceilings & Interior Systems Construction Association; www.cisca.org.

	B. Reference Standards:
	1. ASTM A653/A653M  Standard Specification for Steel Sheet, Zinc-Coated(Galvanized) or Zinc-Iron Alloy-Coated Galvannealed by the Hot-Dip Process
	2. ASTM C635/C635M Standard Specification for Manufacture, Performance, and Testing of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings
	3. ASTM C636/C636M Standard Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels
	4. ASTM C754 Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products
	5. ASTM C841 Standard Specification for Installation of Interior Lathingand Furring


	1.3 SUBMITTALS
	A. Product Data: Submit sheets listing dimensions, load carrying capacity and standard compliance.
	B. Samples: Submit samples of main tee and cross tee with couplings.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. Supply additional material equal to [ ]% of ceiling area. Additional material should match products installed and have the appropriate labels and identification.
	B. Supply extra materials that match Products installed and are packaged with protective covering for storage and identified with labels describing contents.

	1.5 QUALITY ASSURANCE
	A. Single-Source Responsibility: Provide acoustical panel units and grid components by a single manufacturer.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect system components from excessive moisture in shipment, storage, and handling.  Deliver in unopened bundles and store in a dry place with adequate air circulation.  Do not deliver material to building until wet conditions such as concrete, p...

	1.7 WARRANTY
	A. Manufacturer Warranty: Submit a written warranty executed by manufacturer for a period of 40 years from date of Substantial Performance, agreeing to repair or replace suspension system components that fail or are compromised within the specified wa...
	1. Rusting or defects directly made by the manufacturer.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Chicago Metallic Double Web [Intermediate] [Heavy] Duty Non-Fire Rated Ceiling Suspension System manufactured by ROCKFON, 4849 South Austin Avenue, Chicago, IL 60638. 1-800-323-7164; www.rockfon.com.

	2.2 MATERIALS
	A. Basic Steel Material and Finish: Commercial quality, CS Type A to ASTM A653/A653M, hot-dip galvanized to not less than Z275 (G90 zinc coating designation.
	B. Main Tees and Cross Tees: All suspension main tee and cross tee components are manufactured from commercial quality steel with factory punched cross tee slots, hanger holes, and integral bayonet-style end couplings. The main tees are capped with st...
	1. Structural Classification Standard: ASTM C635/C635M Heavy Duty.
	2. Colour: Standard white unless otherwise noted.
	3. Specified Product: “Chicago Metallic 200 Snap-Grid™ (15/16) Exposed” by ROCKFON.

	C. Perimeter Treatment Components:
	1. Angle Moldings: Manufactured from 0.530 mm (0.020”) thick steel and finished identical to main tees and cross tees.
	2. Channel Moldings: Manufactured from 0.455 mm (0.018”) thick steel with factory applied standard white baked-on enamel paint finish.
	3. Shadow Line Moldings: Manufactured from 0.530 mm (0.020”) thick steel with 19 mm (3/4”) and 9 mm (3/8”) hemmed edge and finished with factory applied standard baked-on enamel paint.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas and conditions, including structural framing to which metal acoustical ceiling suspension assemblies attach or abut, with installer present, for compliance with requirements specified in this and other Sections affecting c...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install metal acoustical ceiling suspension assemblies to comply with ASTM C636/C636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Main Tees: Installed 1220 mm 48” on centre, by direct suspension from existing structure in accordance with ASTM C754 and ASTM C841 with not less than 2.642 mm (12 ga min) steel hanger wires, wrapped tightly 3 full turns, spaced 1220 mm 48” on cent...
	C. Cross Tees:
	1. Installed perpendicular to main tees 610 mm (24”) on centre to form 2 by 2 modules.
	2. Installed adjacent to each unsupported side of recessed fixtures.

	D.  Shadow Line Moldings: Installed on vertical surfaces, intersecting suspension components by appropriate method in accordance with industry accepted practice.
	E. Additional Hanger Wires: Wrapped tightly 3 full turns to structure and components at locations where imposed loads could cause deflection exceeding 1/360 span.
	F. Lighting fixtures installed shall not rely on ceiling grid for support.  Fixtures shall be independently supported by 12 ga min. wire tied to structure at diagonal ends.

	3.3 REPAIR
	A. Remove damaged or compromised components; replace with undamaged components.



	09 65 13 - Resilient Base and Accessories
	09 68 13 MODULAR FLOORING FOR COMMERCIAL APPLICATION
	09 91 00 - Painting
	10 14 23 - Interior Panel Signage
	10 28 00 - Toilet and Bath Accessories
	10 44 00 - Fire Extinguishers, Cabinets and Accessories
	12 24 00 - Roller Shades

