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SECTION 012500 - SUBSTITUTION PROCEDURES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.
1.2 RELATED REQUIREMENTS

A. Section 002113 - Instructions to Bidders:  Restrictions on timing of substitution requests.
B. Section 016000 - Product Requirements:  Fundamental product requirements, product options,

delivery, storage, and handling.
1.3 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by ​Contractor ​ to
​materials, products, assemblies, and equipment.
1. Substitutions for Cause:  Proposed due to changed Project circumstances beyond

Contractor's control.
2. Substitutions for Convenience:  Proposed due to possibility of offering substantial

advantage to the Project.
a. Substitution requests offering advantages solely to the Contractor will not be

considered.
1.4 REFERENCE STANDARDS

A. CSI/CSC Form 1.5C - Substitution Request (During the Bidding/Negotiating Stage) Current
Edition.

B. CSI/CSC Form 13.1A - Substitution Request (After the Bidding/Negotiating Phase) Current
Edition.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product, equipment, assembly, or system.
2. Agrees to provide the same warranty for the substitution as for the specified product.
3. Agrees to provide same or equivalent maintenance service and source of replacement

parts, as applicable.
4. Agrees to coordinate installation and make changes to other work that may be required

for the work to be complete, with no additional cost to Owner.
5. Waives claims for additional costs or time extension that may subsequently become

apparent.
B. Document each request with complete data substantiating compliance of proposed substitution

with Contract Documents.  Burden of proof is on proposer.
1. Note explicitly any non-compliant characteristics.

C. Content:  Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.
1. Forms indicated in the Project Manual are adequate for this purpose, and must be used.

D. Limit each request to a single proposed substitution item.
1. Submit an electronic document, combining the request form with supporting data into

single document.
3.2 SUBSTITUTION PROCEDURES DURING PROCUREMENT

A. Submittal Time Restrictions:
1. Section 002113 - Instructions to Bidders specifies time restrictions and the documents

required for submitting substitution requests during the bidding period.
B. Submittal Form (before award of contract):
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1. Submit substitution requests by completing CSI/CSC Form 1.5C - Substitution Request.
 See this form for additional information and instructions.  Use only this form; other forms
of submission are unacceptable.

3.3 SUBSTITUTION PROCEDURES DURING CONSTRUCTION
A. Submittal Form (after award of contract):

1. Submit substitution requests by completing CSI/CSC Form 13.1A - Substitution Request,
or equivalent form.  See this form for additional information and instructions.

B. ​Architect ​ will consider requests for substitutions only within ​60 ​ days after date ​of Agreement ​.
C. Submit request for Substitution for Cause immedately upon discovery of need for substitution,

but not later than 14 days prior to time required for review and approval by Architect, in order to
stay on approved project schedule.

D. Submit request for Substitution for Convenience immediately upon discovery of its potential
advantage to the project, but not later than 60 days prior to time required for review and
approval by Architect, in order to stay on approved project schedule.
1. In addition to meeting general documentation requirements, document how the requested

substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

E. Substitutions will not be considered under one or more of the following circumstances:
1. When they are indicated or implied on shop drawing or product data submittals, without

having received prior approval.
2. Without a separate written request.

3.4 RESOLUTION
A. Architect may request additional information and documentation prior to rendering a decision.

 Provide this data in an expeditious manner.
B. Architect will notify Contractor in writing of decision to accept or reject request.

END OF SECTION
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SECTION 014000 - QUALITY REQUIREMENTS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. References and standards.
D. Testing and inspection agencies and services.
E. Control of installation.
F. Mock-ups.
G. Tolerances.
H. Manufacturers' field services.
I. Defect Assessment.

1.2 RELATED REQUIREMENTS
A. Section 013000 - Administrative Requirements:  Submittal procedures.
B. Section 014216 - Definitions.
C. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.3 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose

of assessing compliance with information given and the design concept expressed in the
Contract Documents, or for Owner's information.

C. Test Reports:  After each test/inspection, promptly submit copies of report to Architect and to
Contractor.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Architect, provide interpretation of results.

D. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
E. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

F. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit report in duplicate within 30 days of observation to Architect for information.
2. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.
1.4 Quality Assurance
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A. Designer Qualifications:  Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

1.5 REFERENCES AND STANDARDS
A. For products and workmanship specified by reference to a document or documents not included

in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Architect before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Architect shall be altered from Contract Documents by mention or inference otherwise
in any reference document.

1.6 Testing and Inspection Agencies and Services
A. Owner will employ and pay for services of an independent testing agency to perform specified

testing and inspections.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.1 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
3.2 MOCK-UPS

A. Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of mock-
up is to demonstrate the proposed range of aesthetic effects and workmanship.

B. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.
C. Notify ​Architect ​​​ ​fifteen (15) ​ working days in advance of dates and times when mock-ups will be

constructed.
D. Assemble and erect specified items with specified attachment and anchorage devices,

flashings, seals, and finishes.



21-620 Cassville PAC 014000 - 3 Quality Requirements

E. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.
F. Architect will use accepted mock-ups as a comparison standard for the remaining Work.
G. Where mock-up has been accepted by Architect and is specified in product specification

sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

3.3 TOLERANCES
A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.

 Do not permit tolerances to accumulate.
B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract

Documents, request clarification from Architect before proceeding.
C. Adjust products to appropriate dimensions; position before securing products in place.

3.4 TESTING AND INSPECTION
A. Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract
Documents.

2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

B. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify ​​Architect ​​ and laboratory ​​48 ​​ hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

C. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.5 MANUFACTURERS' FIELD SERVICES
A. When specified in individual specification sections, require material or product suppliers or

manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust, and
balance equipment as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.6 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION
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SECTION 014216 - DEFINITIONS
PART 1  GENERAL
1.1 SUMMARY

A. Other definitions are included in individual specification sections.
1.2 DEFINITIONS

A. Furnish:  To supply, deliver, unload, and inspect for damage.
B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and make

ready for use.
C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work

result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result.  Products may be new, never before used, or re-used
materials or equipment.

D. Project Manual:  The book-sized volume that includes the procurement requirements (if any),
the contracting requirements, and the specifications.

E. Provide:  To furnish and install.
F. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED
END OF SECTION
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SECTION 016000 - PRODUCT REQUIREMENTS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. General product requirements.
B. Re-use of existing products.
C. Transportation, handling, storage and protection.
D. Product option requirements.
E. Substitution limitations.
F. Maintenance materials, including extra materials, spare parts, tools, and software.

1.2 RELATED REQUIREMENTS
A. Section 012500 - Substitution Procedures:  Substitutions made during procurement and/or

construction phases.
1.3 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2  PRODUCTS
2.1 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner promptly
upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

2.2 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.

2.3 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only:  Use any product meeting

those standards or description.
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:

 Submit a request for substitution for any manufacturer not named.
2.4 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
PART 3  EXECUTION
3.1 SUBSTITUTION LIMITATIONS

A. See Section 012500 - Substitution Procedures.
3.2 TRANSPORTATION AND HANDLING
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A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.

D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage, and to minimize handling.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.3 STORAGE AND PROTECTION
A. Provide protection of stored materials and products against theft, casualty, or deterioration.
B. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  See Section 017419.

C. Store and protect products in accordance with manufacturers' instructions.
D. Store with seals and labels intact and legible.
E. Arrange storage of materials and products to allow for visual inspection for the purpose of

determination of quantities, amounts, and unit counts.
F. Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.
G. For exterior storage of fabricated products, place on sloped supports above ground.
H. Provide bonded off-site storage and protection when site does not permit on-site storage or

protection.
I. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

J. Comply with manufacturer's warranty conditions, if any.
K. Do not store products directly on the ground.
L. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
M. Prevent contact with material that may cause corrosion, discoloration, or staining.
N. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
O. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 024100 - DEMOLITION
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Selective demolition of building elements or structure for alteration purposes.
1.2 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Limitations on Contractor's use of site and premises.
B. Section 011000 - Summary:  Description of items to be removed by Owner.
C. Section 015000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,

and waste removal.
D. Section 016000 - Product Requirements:  Handling and storage of items removed for salvage

and relocation.
E. Section 017000 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

F. Section 311000 - Site Clearing:  For site clearing and removal of above- and below-grade
improvements not part of selective demolition.

1.3 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations

2022, with Errata (2021).
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
1.5 CLOSEOUT SUBMITTALS

A. Inventory of items that have been removed and salvaged.
1.6 FIELD CONDITIONS

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

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

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.

PART 3  EXECUTION
2.1 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with other requirements specified in Section 017000.
B. Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.
6. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
7. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.
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10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Owner.
D. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

E. Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

F. If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

2.2 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B. Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction specified in
Section 015000 in locations indicated on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.

E. Services (Including but not limited to ​HVAC, Plumbing, Electrical, and Telecommunications ​):
 Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

2.3 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and wind-blown debris from public and private lands.

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

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 cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following: 

1. Footings. 
2. Foundation walls. 
3. Slabs-on-grade. 
4. Suspended slabs. 

B. Related Sections: 
1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade. 
2. Section 321313 "Concrete Paving" for concrete pavement and walks. 

1.3 DEFINITIONS 

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

1.4 ACTION SUBMITTALS 

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

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

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

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, 
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement. 
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D. Construction Joint Layout: Indicate proposed construction joints required to construct 
the structure. 

1. Location of construction joints is subject to approval of the Architect. 

1.5 INFORMATIONAL SUBMITTALS 

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

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Waterstops. 
7. Curing compounds. 
8. Floor and slab treatments. 
9. Bonding agents. 
10. Adhesives. 
11. Vapor retarders. 
12. Semirigid joint filler. 
13. Joint-filler strips. 
14. Repair materials. 

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

1. Aggregates. Include service record data indicating absence of deleterious 
expansion of concrete due to alkali aggregate reactivity. 

C. Floor surface flatness and levelness measurements indicating compliance with 
specified tolerances. 

D. Field quality-control reports. 

E. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified 
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician. 

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

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 
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C. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from single source, and 
obtain admixtures from single source from single manufacturer. 

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

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

E. Preinstallation Conference: Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete subcontractor. 
e. Special concrete finish subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, semirigid joint fillers, forms and form removal limitations, [vapor-
retarder installation, anchor rod and anchorage device installation tolerances, 
steel reinforcement installation, floor and slab flatness and levelness 
measurement, concrete repair procedures, and concrete protection. 

1.7 DELIVERY, STORAGE, AND HANDLING 

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

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, 
and other contaminants. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

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

1. Plywood, metal, or other approved panel materials. 
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2. Exterior-grade plywood panels, suitable for concrete forms, complying with 
DOC PS 1, and as follows: 

a. High-density overlay, Class 1 or better. 
b. Medium-density overlay, Class 1 or better; mill-release agent treated and 

edge sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

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

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt 
irregularities not exceeding specified formwork surface class. Provide units with 
sufficient wall thickness to resist plastic concrete loads without detrimental deformation. 

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation. 

E. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum. 

F. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

G. Form-Release Agent: Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

H. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the 
plane of exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in 
diameter in concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. 

C. Plain-Steel Wire: ASTM A 82/A 82M, as drawn. 
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D. Deformed-Steel Wire: ASTM A 496/A 496M. 

E. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from 
as-drawn steel wire into flat sheets. 

F. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut 
true to length with ends square and free of burrs. 

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

1. For concrete surfaces exposed to view where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-
coated wire bar supports. 

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated 
wire bar supports. 

2.4 CONCRETE MATERIALS 

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

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

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

B. Silica Fume: ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates: ASTM C 33 coarse aggregate or better, graded. Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal, typical. 3/8” nominal at 
elevated slabs on metal deck. 

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

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

2.5 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 
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B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete. Do not use calcium chloride or admixtures 
containing calcium chloride. 

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

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

2.6 VAPOR RETARDERS 

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

2.7 CURING MATERIALS 

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

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

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

D. Water: Potable. 

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

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

G. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, 18 to 25 percent solids, nondissipating, certified by curing compound 
manufacturer to not interfere with bonding of floor covering. 

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

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic 
fiber. 
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B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Type A shore durometer hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or 
styrene butadiene. 

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and 
of grade to suit requirements, and as follows: 

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete 
to hardened concrete. 

E. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized-
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris. 

F. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85 
mm) thick, with bent tab anchors. Temporarily fill or cover face opening of slots to 
prevent intrusion of concrete or debris. 

2.9 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to 
match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse 
sand as recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested 
according to ASTM C 109/C 109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a 
scarified surface to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse 
sand as recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 
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2.10 CONCRETE MIXTURES, GENERAL 

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

1. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures. 

B. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, 
and concrete with a water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings: Refer to drawings. 

B. Foundation Walls: Refer to drawings. 

C. Slabs-on-Grade: Refer to drawings. 

D. Suspended Slabs: Refer to drawings. 

2.12 FABRICATING REINFORCEMENT 

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

2.13 CONCRETE MIXING 

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

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is 
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch 
machine mixer. 

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-
1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before 
any part of batch is released. 
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2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 
seconds for each additional 1 cu. yd. (0.76 cu. m). 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixture time, 
quantity, and amount of water added. Record approximate location of final 
deposit in structure. 

PART 3 - EXECUTION 

3.1 FORMWORK 

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

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

C. Construct forms tight enough to prevent loss of concrete mortar. 

D. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast concrete 
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 
vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure units 
to support screed strips; use strike-off templates or compacting-type screeds. 

F. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar. Locate temporary openings in 
forms at inconspicuous locations. 

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

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades providing 
such items. 

I. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 
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K. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

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

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel 
Buildings and Bridges." 

2. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work 
that does not support weight of concrete may be removed after cumulatively curing at 
not less than 50 deg F (10 deg C) for 24 hours after placing concrete. Concrete has to 
be hard enough to not be damaged by form-removal operations and curing and 
protection operations need to be maintained. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed 
concrete surfaces unless approved by Architect. 

3.4 VAPOR RETARDERS 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.5 STEEL REINFORCEMENT 

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

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder 
before placing concrete. 
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B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. Do 
not tack weld crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced 
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire. 

3.6 JOINTS 

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

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

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement 
through sides of strip placements of floors and slabs. 

2. Space vertical joints in walls at 2 times the wall height. Locate joints beside piers 
integral with walls, near corners, and in concealed locations where possible. 

3. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

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

1. Grooved Joints for Exterior Slabs Only: Form contraction joints after initial 
floating by grooving and finishing each edge of joint to a radius of 1/8 inch (3.2 
mm). Repeat grooving of contraction joints after applying surface finishes. 
Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide 
joints into concrete when cutting action will not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks. 

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



 
21-620 Cassville PAC 033000 - 12 Cast-in-Place Concrete 

 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 
1 inch (25 mm) below finished concrete surface where joint sealants, specified in 
Section 079200 "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one 
side of joint. 

3.7 CONCRETE PLACEMENT 

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

B. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

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

1. Deposit concrete in horizontal layers of depth to not exceed formwork design 
pressures and in a manner to avoid inclined construction joints. 

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

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into 
lower layers of concrete that have begun to lose plasticity. At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
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4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. Do not 
further disturb slab surfaces before starting finishing operations. 

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F (4.4 
deg C) for three successive days, maintain delivered concrete mixture 
temperature within the temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs. 

G. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. 
Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water. 
Using liquid nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.8 FINISHING FORMED SURFACES 

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

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

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

1. Apply to concrete surfaces exposed to public view. 

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

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten 
concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture. Do not apply cement grout other than that 
created by the rubbing process. 
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2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of 
thick paint to coat surfaces and fill small holes. Mix one part portland cement to 
one and one-half parts fine sand with a 1:1 mixture of bonding admixture and 
water. Add white portland cement in amounts determined by trial patches so 
color of dry grout will match adjacent surfaces. Scrub grout into voids and 
remove excess grout. When grout whitens, rub surface with clean burlap and 
keep surface damp by fog spray for at least 36 hours. 

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

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

3.9 FINISHING FLOORS AND SLABS 

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

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

1. Apply float finish to surfaces to receive trowel finish. 

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

1. Apply a trowel finish to surfaces indicated, exposed to view, or to be covered with 
flooring. 

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

D. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated or 
exposed to weather. While concrete is still plastic, slightly scarify surface with a fine 
broom. 

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

E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated. 
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1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route. Coordinate required 
final finish with Architect before application. 

3.10 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades 
is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to 
blend with in-place construction. Provide other miscellaneous concrete filling indicated 
or required to complete the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly rounded. 

C. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on Drawings. Screed, 
tamp, and trowel finish concrete surfaces. 

3.11 CONCRETE PROTECTING AND CURING 

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

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

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue 
curing for the remainder of the curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

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

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
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c. Absorptive cover, water saturated, and kept continuously wet. Cover 
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers. 

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

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies will not 
interfere with bonding of floor covering used on Project. 

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

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

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

3.12 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs. 

2. Do not apply to concrete that is less than 28 days old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 

rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface is 
rough or porous. 

B. Polished Concrete Floor Treatment: Apply polished concrete finish system to cured 
and prepared slabs to match accepted mockup. 
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1. Machine grind floor surfaces to receive polished finishes level and smooth. 
2. Apply penetrating liquid floor treatment for polished concrete in polishing 

sequence and according to manufacturer's written instructions, allowing 
recommended drying time between successive coats. 

3. Continue polishing with progressively finer grit diamond polishing pads to gloss 
level to match approved mockup. 

4. Control and dispose of waste products produced by grinding and polishing 
operations. 

5. Neutralize and clean polished floor surfaces. 

C. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to manufacturer's 
written instructions. 

3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) 
deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening. 

3.14 CONCRETE SURFACE REPAIRS 

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

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement 
to two and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only 
enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 
3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, 
dampen with water, and brush-coat holes and voids with bonding agent. Fill and 
compact with patching mortar before bonding agent has dried. Fill form-tie voids 
with patching mortar or cone plugs secured in place with bonding agent. 
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2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement so that, when dry, patching mortar will match 
surrounding color. Patch a test area at inconspicuous locations to verify mixture 
and color match before proceeding with patching. Compact mortar in place and 
strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface. Correct low and high 
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface 

finishing operations by cutting out low areas and replacing with patching mortar. 
Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to 
match adjacent floor elevations. Prepare, mix, and apply repair topping and 
primer according to manufacturer's written instructions to produce a smooth, 
uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or 
less in diameter, by cutting out and replacing with fresh concrete. Remove 
defective areas with clean, square cuts and expose steel reinforcement with at 
least a 3/4-inch (19-mm) clearance all around. Dampen concrete surfaces in 
contact with patching concrete and apply bonding agent. Mix patching concrete 
of same materials and mixture as original concrete except without coarse 
aggregate. Place, compact, and finish to blend with adjacent finished concrete. 
Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete and 
clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and 
apply bonding agent. Place patching mortar before bonding agent has dried. 
Compact patching mortar and finish to match adjacent concrete. Keep patched 
area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 
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3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage a special inspector to perform field tests 
and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before removal of shores and forms from beams 

and slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. 
m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. 
(76 cu. m) or fraction thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than five 
are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) 
and above, and one test for each composite sample. 

6. Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; 
one test for each composite sample, but not less than one test for each day's 
pour of each concrete mixture. 

7. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for 
each composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each 
composite sample. 

8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-
cured specimens at 7 days and one set of two specimens at 28 days. 
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a. Test one set of two field-cured specimens at 7 days and one set of two 
specimens at 28 days. 

b. A compressive-strength test shall be the average compressive strength 
from a set of two specimens obtained from same composite sample and 
tested at age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

10. Strength of each concrete mixture will be satisfactory if every average of any 
three consecutive compressive-strength tests equals or exceeds specified 
compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi (3.4 MPa). 

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, 
name of concrete testing and inspecting agency, location of concrete batch in 
Work, design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 28-
day tests. 

12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Architect but will not be used as sole basis for 
approval or rejection of concrete. 

13. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42/C 42M or by other 
methods as directed by Architect. 

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

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

3.16 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. Protect liquid floor treatment from damage and wear during the remainder of 
construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 

END OF SECTION 033000 
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SECTION 033511 - CONCRETE FLOOR FINISHES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Surface treatments for concrete floors and slabs.
1. Polished Concrete

B. Liquid densifiers and hardeners.
C. Concrete stains and dyes.
D. Polished concrete.
E. Clear coatings.
F. Clear penetrating sealers.

1.2 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Finishing of concrete surface to tolerance; floating,

troweling, and similar operations; curing.
B. Section 033000 - Cast-in-Place Concrete:  Curing compounds that also function as sealers.

1.3 REFERENCES
A. ASTM 3363-05 Standard Test Method for Film Hardness by Pencil Test.
B. ASTM D2047 Standard Test Method for Determining the Static Coefficient of Friction of

Ceramic Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-Meter Method (Slip
Coefficient).

C. ASTM D523 tandard test for Specular Gloss – Gloss Meter Reflectivity.
D. ASTM E 430 Standard Method for Measurement of Gloss of High Gloss surfaces by Abridged

Goniophotometry.
E. ASTM E1155 Standard Test for Determining FF Floor Flatness and FL Floor Levelness

Numbers.
F. ACI 302.1R-89 American Concrete Institute Guide for Concrete Floor and Slab Construction.
G. CPAA: Concrete Polishing Association of America.
H. American Society of Concrete Contractors, Concrete Polishing Council.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with concrete floor placement and concrete floor curing.

1.5 PREINSTALLATION MEETING
A. Conduct preinstallation conference at Project Site.
B. Representatives to participate in a pre-construction conference at the project site to assure

compliance with the requirements of this section. This pre-construction conference is to take
place prior to establishing finish floor benchmark height for the building to coordinate installation
construction sequence of concrete slab and initial floor grind as hand grinding edges near walls
should be at a minimum.

C. Discuss each step of grinding, honing, and polishing operations.
D. Discuss the application of liquid applied products.
E. Discuss protection of polished concrete floors before and after installation.  

1.6 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's published data and installation instructions for concrete polishing

system and finishing products, including manufacturer's installation instructions, information on
compatibility of different products, and limitations.

C. Maintenance Data: Provide data on maintenance and renewal of applied finishes. These
instructions should contain precautions against cleaning products and methods that may be
detrimental to finishes and performance.

D. Samples for Initial Selection:  For each type of product requiring color selection.
E. Samples for verification: For each type of exposed color.
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F. Qualification Data: Provide written Installer's Certification documentation from the manufacturer
confirming that installer meets the qualifications as specified and is eligible for manufacturer’s
warranty.

G. Installer's Project References: Submit installers list of successfully completed polished concrete
floor system projects, including project name and location, name of architect, and type and
quantity of polished concrete floor system installed. Installer must provide a minimum list of ten
successfully completed projects for verification of finished product(s).

1.7 QUALITY ASSURANCE
A. Installer Qualifications:

1. Use an experienced, approved, certified installer and adequate number of skilled workers
who are trained and experienced in the work being performed.

2. Provide a Letter of Certification from Product System manufacturer stating installer is a
certified applicator of approved material and is equipped with necessary machinery
needed for proper performance of work in this section.

3. Contractor agrees to perform all work in accordance with the CPAA and will adhere to
their standards and those specified herein.

B. Protection:
1. No satisfactory chemical or cleaning procedure is available to remove petroleum stains

from concrete surfaces. Prevention is therefore essential.
a. All hydraulic powered equipment must be diapered to avoid staining the concrete.
b. No trade will park vehicles on the inside slab. If parking on the inside slab is

necessary to complete their scope of work, drop cloths will be placed under
vehicles at all times.

c. No pipe fitting machine will be used on the inside slab floor.
d. Steel will not be placed on interior slab to avoid rust staining.
e. Acids and acidic detergents will not come into contact with slab.
f. All trades informed that the slab must be protected at all times.
g. A janitorial-grade acrylic floor finish shall be applied to protect the slab from stains.

1.8 MOCK-UP
A. Provide a mock-up area of polished concrete representative of specified process, exposure,

surface, finish, color and joint design treatments.
B. Mock-Up Size: 10 feet square by 4" thick.  
C. Locate where directed.

1.9 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials in manufacturer's sealed packaging, including application instructions.

1.10 FIELD CONDITIONS
A. Maintain light level equivalent to a minimum 200 W light source at 8 feet above the floor surface

over each 20 foot square area of floor being finished.
B. Do not finish floors until interior heating system is operational.
C. Maintain ambient temperature of 50 degrees F minimum.
D. Concrete must be cured a minimum of 28 days.
E. Comply with manufacturer’s written instructions of substrate temperature, moisture content,

ambient temperature, humidity, ventilation and other conditions affecting process.
1. Alkalinity

a. Test Method: Measure pH according to method indicated in ASTM F710
b. Acceptable results: 8- 13.

2. Moisture Vapor Transmission Rate:
a. Test Method: Perform anhydrous calcium chloride test according to ASTM F 1869.
b. Acceptable results: Not more than 5 pounds per 1000 square feet in 24 hours.

3. Relative Humidity:
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a. Test Method: Perform relative humidity test using in-situ probes according to
ASTM F 2170.

b. Acceptable results: Not more than 75 percent.
F. Inspect the existing substrate and document unsatisfactory conditions in writing. Verify that

surfaces and site conditions are ready to receive work. Correct unacceptable conditions prior to
installation of system. Commencement of work constitutes acceptance of substrate conditions.

1.11 WARRANTY
A. Correct defective work within a two-year period commencing on the Date of Substantial

Completion.
B. Finish Warranty:  Provide five-year manufacturer warranty against excessive degradation of

 finish.  Include provision for replacement of units with excessive fading, chalking, or flaking.
C. See Section 017800 - Closeout Submittals for additional warranty requirements.
D. Close areas to traffic during and after application for a time period recommended by the

manufacturer.
PART 2  PRODUCTS
2.1 DENSIFIERS AND HARDENERS

A. Pre- Densifier floor cleaner: As recommended by densifier manufacturer.
B. Liquid Densifier/Hardener: Penetrating chemical compound that reacts with concrete, filling the

pores and dustproofing; for application to concrete after set.
1. The manufacturer’s densifier must be hybrid or multi-silicate based. Concrete chemical

densifier specifically for concrete surface treatment which reacts chemically to the
concrete surface maintaining a clear, dense, durable, hard, abrasion and chemical
resistant surface. Product shall be a solution that is less than 40 VOC.
a. Composition: ​​Lithium silicate ​​.
b. Products:

1) PROSOCO, Inc;  Consolideck LSGuard :
 www.prosoco.com/consolideck/#sle.

2.2 COATINGS
A. Concrete Stain or Dye:  Translucent, penetrating compound for interior or exterior use; must be

finished with a topical sealer.
1. Applied with Acetone.  Water Based Not Allowed.  
2. Number of Coats:  Minimum of two.
3. Primary Color:  As indicated in Drawings, in a formulation to match approved mock-up.
4. Products:

a. PROSOCO, Inc;  GemTone Stain:  www.prosoco.com/consolideck/#sle.
B. Stain Protector: Concrete chemical stain protector specifically for concrete surface treatment

which reacts chemically to the concrete surface maintaining a clear, dense, durable, hard,
abrasion and chemical resistant surface. Product shall be a solution that is less than 40 VOC.

C. High Gloss Clear Coating:  Transparent, nonyellowing, acrylic polymer-based coating.
1. Composition:  Solvent-based.
2. Nonvolatile Content:  15 percent, minimum, when measured by volume.
3. Products:

a. PROSOCO, Inc;  Consolideck LSGuard:  www.prosoco.com/consolideck/#sle.
D. Penetrating Sealer:  Transparent, nonyellowing, water- or solvent-based coating.

1. Products:
a. Concrete Sealers USA ​​:  www.concretesealersusa.com/#sle.

2.3 POLISHED CONCRETE SYSTEM
A. Polished Concrete System:  Materials, equipment, and procedures designed and furnished by a

single manufacturer to produce dense polished concrete of the specified sheen.
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1. Basis of Design Product: Subject to compliance with requirements, provide complete
solute-based polishing system by PROSOCO, Inc.; Consolideck Polished Concrete
System or comparable product.
a. PROSOCO, Inc;  Consolideck Polished Concrete System:

 www.prosoco.com/consolideck/#sle.
B. Appearance: Provide Polished Concrete Appearance as indicated on Drawings with reference

to American Society of Concrete Contractors, Concrete Polishing Council, Polished Concrete
Appearance Chart, PCAC-11.17.

C. Aggregate Exposer: Expose aggregate with polishing installation as indicated on Drawings with
reference to American Society of Concrete Conctractors, Concrete Polishing Council, Polished
Concrete Aggregate Exposure Chart, PCAEC-11.17.

2.4 EQUIPMENT
A. Sprayer: Manufacturer approved high volume, low pressure sprayer and sprayer tip.
B. Scrubber Machine used for cleaning operations shall have a head pressure of 150 lbs. or as

required to produce the specified results.
C. Field Grinding and Polishing Equipment: A multi-head, counter rotating, walk-behind or ride-on

machine, of various size and weights, with diamond tooling affixed to the head for the purpose
of grinding concrete. Excludes janitorial maintenance equipment.
1. Use equipment capable of removing generated dust for dry grinding, honing or polishing.
2. Use equipment capable of slurry extraction and containment for wet grinding, honing or

polishing
2.5 ACCESSORIES

A. Oil remediation system
B. pH compatible detergent
C. Repair material: A product that is designed to repair cracks and surface imperfections. The

specified bonding materials shall have sufficient bonding to adhere after polishing process and
to have abrasion resistance equal to or greater than adjacent substrate.

D. Grout Material: A thin mortar used for filling voids such as a rapid set structural repair polymer
or other material as recommended by manufacturer.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that floor surfaces are acceptable to receive the work of this section.
B. Verify that flaws in concrete have been patched and joints filled with methods and materials

suitable for further finishes.
C. Examine substrate for conditions affecting polishing process. Correct conditions detrimental to

process.
D. Verify that concrete floor flatness rating is at least 40. Notify the contractor if floor flatness rating

not achieved. Do not proceed with installation unitl concrete floor flatness rating is achieved.
3.2 GENERAL

A. Apply materials in accordance with manufacturer's instructions.
B. Application is to take place at least 10 days prior to placement of furniture, fixtures and/or

equipment, thus providing a complete, uninhibited concrete slab for application.
C. Fill joints and saw cuts, repair spawled areas.
D. Shave and level filled areas.
E. Start any of the floor finish applications in presence of manufacturer’s technical representative.

3.3 CLEANING
A. Coordinate with joint filling operations. DO NOT perform wet cleaning within 72 hours prior to

joint filling or per joint filler manufacturer’s recommendations.
B. Do not use stain or scuff removing agents on finished floor surface.
C. Use non-oil based sweeping compound to control airborne dust.
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D. Treat oil spots with oil remediation system.
E. Scrub floor with scrubber machine and appropriate brushes or pads and pH compatible

detergent.
3.4 CLEANING FOR POLISH SYSTEM

A. Clean floors as specified prior to polishing application.
B. Polish floors as specified prior to application of densifier or stain protector.

3.5 COATING APPLICATION
A. Verify that surface is free of previous coatings, sealers, curing compounds, water repellents,

laitance, efflorescence, fats, oils, grease, wax, soluble salts, residues from cleaning agents, and
other impediments to adhesion.

B. Verify that water vapor emission from concrete and relative humidity in concrete are within limits
established by coating manufacturer.

C. Protect adjacent non-coated areas from drips, overflow, and overspray; immediately remove
excess material.

D. Apply coatings in accordance with manufacturer's instructions, matching approved mock-ups for
color, special effects, sealing and workmanship.

3.6 CONCRETE POLISHING
A. Execute using materials, equipment, and procedures specified by manufacturer, using

manufacturer approved installer.
B. Polished edge work of all areas shall be done with a 5” or 7” hand held or walk behind polishing

tool.
C. All grinding and polishing completed with grinder/polisher equipment connected to a dust

collector.
D. Protect finished surface as required and as recommended by manufacturer of polishing system.

END OF SECTION
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SECTION 054000 - COLD-FORMED METAL FRAMING 

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. Load-bearing wall framing. 
2. Exterior non-load-bearing wall framing. 
3. Floor joist framing. 
4. Ceiling joist framing. 
5. Soffit framing. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for masonry shelf angles and connections. 
2. Section 092216 "Non-Structural Metal Framing" for interior non-load-bearing, 

metal-stud framing and ceiling-suspension assemblies. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of cold-formed steel framing product and accessory. 

B. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel 
framing; fabrication; and fastening and anchorage details, including mechanical 
fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to 
adjoining work. 

C. Delegated-Design Submittal: For cold-formed steel framing. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Test Reports: For each listed product, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

1. Steel sheet. 
2. Expansion anchors. 
3. Power-actuated anchors. 
4. Mechanical fasteners. 
5. Vertical deflection clips. 
6. Horizontal drift deflection clips 
7. Miscellaneous structural clips and accessories. 

D. Research Reports: For non-standard cold-formed steel framing, from ICC-ES. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency 
indicating steel sheet complies with requirements, including base-metal thickness, yield 
strength, tensile strength, total elongation, chemical requirements, and metallic-coating 
thickness. 

C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and 
other damage during delivery, storage, and handling. 

1.8 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design cold-formed steel framing. 

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

1. Design Loads: As indicated. 
2. Deflection Limits: Design framing systems to withstand design loads without 

deflections greater than the following: 
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a. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/360 of the 
wall height under a horizontal load of 5 lbf/sq. ft. 

b. Exterior Non-Load-Bearing Framing Not Supporting Masonry Veneer: 
Horizontal deflection of 1/360 of the wall height. 

c. Exterior Non-Load-Bearing Framing Supporting Full-Height Masonry 
Veneer: Horizontal deflection of 1/600 of the wall height. 

d. Floor Joist Framing: Vertical deflection of 1/360 for live loads and l/240 for 
total loads of the span. 

e. Ceiling Joist Framing: Vertical deflection of 1/360 of the span for live loads 
and 1/240 for total loads of the span. 

3. Design framing systems to provide for movement of framing members located 
outside the insulated building envelope without damage or overstressing, 
sheathing failure, connection failure, undue strain on fasteners and anchors, or 
other detrimental effects when subject to a maximum ambient temperature 
change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for 
construction tolerances, and to accommodate live load deflection of primary 
building structure as follows: 

a. Upward and downward movement of 1 inch. 

5. Design exterior non-load-bearing wall framing to accommodate horizontal 
deflection without regard for contribution of sheathing materials. 

C. Cold-Formed Steel Framing Design Standards: 

1. Floor and Roof Systems: AISI S210. 
2. Wall Studs: AISI S211. 
3. Headers: AISI S212. 
4. Lateral Design: AISI S213. 

D. AISI Specifications and Standards: Unless more stringent requirements are indicated, 
comply with AISI S100 and AISI S200. 

E. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the 
listings of another qualified testing agency. 

1.9 COLD-FORMED STEEL FRAMING, GENERAL 

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

1. Grade: As required by structural performance. 
2. Coating: G60. 
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1.10 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 
1. As required by design or indicated on plans. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with straight flanges, and as follows: 

1. Minimum Base-Metal Thickness: Matching steel studs. 
2. Flange Width: 1-1/4 inches (32 mm). 

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form 
header beams, of web depths indicated, unpunched, with stiffened flanges, and as 
follows: 
1. As required by design or indicated on plans. 

1.11 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

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

1. Minimum Base-Metal Thickness: 0.0428 inch (1.09 mm). 
2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: Matching steel studs. 
2. Flange Width: 1-1/4 inches. 

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

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

1. Minimum Base-Metal Thickness: As required by design. 
2. Flange Width: 1 inch (25 mm) plus the design gap for one-story structures. 

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

1. Outer Track: Of web depth to allow free vertical movement of inner track, with 
flanges designed to support horizontal loads and transfer them to the primary 
structure, and as follows: 

a. Minimum Base-Metal Thickness: As required by design. 
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b. Flange Width: 1 inch (25 mm) plus the design gap for one-story structures. 

2. Inner Track: Of web depth indicated, and as follows: 

a. Minimum Base-Metal Thickness: As required by design. 
b. Flange Width: As required. 

F. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud 
from upward and downward vertical displacement and lateral drift of primary structure 
through positive mechanical attachment to stud web and structure. 

1.12 CEILING JOIST FRAMING 

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

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-5/8 inches, minimum. 
3. Section Properties: As required by design. 

1.13 SOFFIT FRAMING 

A. Exterior Soffit Frame: Manufacturer's standard C-shaped steel sections, of web depths 
indicated, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch. 
2. Flange Width: 1-5/8 inches, minimum. 
3. Section Properties: As required by design. 

1.14 FRAMING ACCESSORIES 

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

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Foundation clips. 
7. Gusset plates. 
8. Stud kickers and knee braces. 
9. Joist hangers and end closures. 
10. Hole reinforcing plates. 
11. Backer plates. 
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1.15 ANCHORS, CLIPS, AND FASTENERS 

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

B. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load 
or strength design capacities calculated according to ICC-ES AC193 and ACI 318 
greater than or equal to the design load, as determined by testing per ASTM E 488 
conducted by a qualified testing agency. 

C. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with allowable load capacities calculated 
according to ICC-ES AC70, greater than or equal to the design load, as determined by 
testing per ASTM E 1190 conducted by a qualified testing agency. 

D. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-
tapping, steel drill screws. 

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard 
elsewhere. 

E. Welding Electrodes: Comply with AWS standards. 

1.16 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B. 

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

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, 
and plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, 
with fluid consistency and 30-minute working time. 

D. Shims: Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-
formed steel of same grade and coating as framing members supported by shims. 

E. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track members. 

1.17 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, 
and with connections securely fastened, according to referenced AISI's specifications 
and standards, manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
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3. Fasten cold-formed steel framing members by welding, screw fastening, clinch 
fastening, pneumatic pin fastening, or riveting as standard with fabricator. Wire 
tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding 
work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with 
screw penetrating joined members by no fewer than three exposed screw 
threads. 

4. Fasten other materials to cold-formed steel framing by welding, bolting, 
pneumatic pin fastening, or screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses. Lift fabricated assemblies to prevent damage or permanent 
distortion. 

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

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

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum 
out-of-square tolerance of 1/8 inch (3 mm). 

PART 2 - EXECUTION 

2.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

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

2.2 PREPARATION 

A. Install load bearing shims or grout between the underside of load-bearing wall bottom 
track and the top of foundation wall or slab at locations with a gap larger than 1/4 inch 
(6 mm) to ensure a uniform bearing surface on supporting concrete or masonry 
construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 
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2.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be 
field assembled. 

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written 
instructions unless more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce 
flush, even, true-to-line joints with maximum variation in plane and true position 
between fabricated panels not exceeding 1/16 inch (1.6 mm). 

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

1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch 

fastening, or riveting. Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding 
work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw 
penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated 
for track or tension members. 

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

G. Do not bridge building expansion joints with cold-formed steel framing. Independently 
frame both sides of joints. 

H. Install insulation, specified in Section 072100 "Thermal Insulation," in built-up exterior 
framing members, such as headers, sills, boxed joists, and multiple studs at openings, 
that are inaccessible on completion of framing work. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 
approved or standard punched openings. 

J. Erection Tolerances: Install cold-formed steel framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 
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1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) 
from plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2.4 LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately 
and securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing: To match stud spacing. 

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch 
(3 mm) between the end of wall framing member and the web of track. Fasten both 
flanges of studs to top and bottom tracks. Space studs as follows: 

1. Stud Spacing: As indicated. 

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

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where 
studs cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where 
framing cannot be aligned, continuously reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to 
supporting structure as indicated. 

G. Install headers over wall openings wider than stud spacing. Locate headers above 
openings as indicated. Fabricate headers of compound shapes indicated or required to 
transfer load to supporting studs, complete with clip-angle connectors, web stiffeners, 
or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame as 
indicated on Shop Drawings. Fasten jamb members together to uniformly 
distribute loads. 

2. Install runner tracks and jack studs above and below wall openings. Anchor 
tracks to jamb studs with clip angles or by welding, and space jack studs same 
as full-height wall studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to 
support fixtures, equipment, services, casework, heavy trim, furnishings, and similar 
work requiring attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud 
manufacturer's written recommendations and industry standards in each case, 
considering weight or load resulting from item supported. 
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I. Install horizontal bridging in stud system, spaced vertically 48 inches. Fasten at each 
stud intersection. 

1. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 
punched studs with a minimum of two screws into each flange of the clip angle 
for framing members up to 6 inches (150 mm) deep. 

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

3. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten 
to reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at 
ends of bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a 
complete and stable wall-framing system. 

2.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

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

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

1. Stud Spacing: 16 inches. 

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

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

1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building 

structure. 
3. Connect vertical deflection clips to studs and anchor to building structure. 
4. Connect drift clips to cold-formed metal framing and anchor to building structure. 

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

1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 
12 inches of single deflection track. Install a combination of bridging and stud or 
stud-track solid blocking of width and thickness matching studs, secured to stud 
webs or flanges. 
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a. Install solid blocking at centers indicated on Shop Drawings. 

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

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

4. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 
clip angles, continuous angles, anchors, and fasteners, to provide a complete and 
stable wall-framing system. 

2.6 FIELD QUALITY CONTROL 

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

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

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

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

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

2.7 REPAIRS AND PROTECTION 

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

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

END OF SECTION 054000 
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SECTION 055000 - METAL FABRICATIONS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Shop fabricated ​steel and aluminum ​ ​items, including: ​
B. Metal ladders.

1.2 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

1.3 REFERENCE STANDARDS
A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements 2008

(Reaffirmed 2018).
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless 2022.
D. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates 2018.
E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength 2021.
F. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon

Steel Structural Tubing 2021.
G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.
H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength 2018a.

I. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings 2018, with
Editorial Revision.

J. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings 2018, with Editorial
Revision.

K. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
L. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
M. ASTM B210 - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless

Tubes 2012.
N. ASTM B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn Seamless

Tubes (Metric) 2012.
O. ASTM B211 - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold Finished

Bar, Rod, and Wire 2012.
P. ASTM B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold-

Finished Bar, Rod, and Wire (Metric) 2012.
Q. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
R. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
S. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi Minimum
Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile Strength
2022.

T. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2022).
U. AWS D1.2/D1.2M - Structural Welding Code - Aluminum 2014, with Errata (2020).
V. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004.
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W. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.
X. SSPC-SP 2 - Hand Tool Cleaning 2018.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide  manufacturer's data sheets on each ladder safety system product to be

used, including installation instructions.
C. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

1.5 QUALITY ASSURANCE
A. Design Delegated under direct supervision of a ProfessionalStructural Engineer experienced in

design of this Work and licensed in Design-Builder.
PART 2  PRODUCTS
2.1 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.
B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.
C. Plates:  ASTM A283/A283M.
D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
E. Slotted Channel Framing:  ASTM A653/A653M, Grade 33.
F. Slotted Channel Fittings:  ASTM A1011/A1011M.
G. Fasteners:  ________.
H. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
I. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.
J. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
K. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
L. 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. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210 (ASTM B210M), 6063 alloy , T6 temper.
D. Aluminum-Alloy Bars:  ASTM B211 (ASTM B211M), 6061 alloy , T6 temper.
E. Aluminum-Alloy Sand Castings:  ASTM B26/B26M.
F. Aluminum-Alloy Die Castings:  ASTM B85/B85M.
G. Bolts, Nuts, and Washers:  Stainless steel.
H. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

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 PREFABRICATED LADDERS
A. Prefabricated Ship Ladder:  Welded metal unit complying with ANSI A14.3; factory fabricated to

greatest degree practical and in the largest components possible.
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1. Components:  Manufacturer's standard rails, rungs, treads, handrails. returns, platforms
and safety devices complying with the requirements of the MATERIALS article of this
section.

2. Materials:  Aluminum; ASTM B221 (ASTM B221M), 6063 alloy, T52 temper.
3. Incline:  60 degrees.
4. Finish: Mill finish aluminum.
5. Manufacturers:

a. O'Keeffe's Inc ​​; Model 521A ​​:  www.okeeffes.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

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.

2.6 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.
B. Confirm that the ladder structure to which the ladder safety system is installed is capable of

withstanding the loads applied by the system in the event of a fall.
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. Obtain approval prior to site cutting or making adjustments not scheduled.
D. 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.

END OF SECTION
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SECTION 055213 - PIPE AND TUBE RAILINGS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Wall mounted handrails.
B. Stair railings and guardrails.
C. Free-standing railings at steps.

1.2 RELATED REQUIREMENTS
A. Section 092116 - Gypsum Board Assemblies:  Placement of backing plates in stud wall

construction.
B. Section 099113 - Exterior Painting:  Paint finish.
C. Section 099123 - Interior Painting:  Paint finish.

1.3 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless 2022.
C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes 2021a.
D. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems

and Rails for Buildings 2021.
E. ASTM E985 - Standard Specification for Permanent Metal Railing Systems and Rails for

Buildings 2000 (Reapproved 2006).
F. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 2004.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of

fasteners, and accessories.
1.5 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

PART 2  PRODUCTS
2.1 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of applicable local code.

B. Distributed Loads:  Design railing assembly, wall rails, and attachments to resist distributed
force of 50 pounds per linear foot applied to the top of the assembly and in any direction,
without damage or permanent set.  Test in accordance with ASTM E935

C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a
concentrated force of 200 pounds applied at any point on the top of the assembly and in any
direction, without damage or permanent set.  Test in accordance with ASTM E935

D. Allow for expansion and contraction of members and building movement without damage to
connections or members.

E. Dimensions:  See drawings for configurations and heights.
1. Top Rails and Wall Rails:  1-1/2 inches diameter, square.
2. Intermediate Rails:  1-1/2 inches diameter, square.
3. Posts:  1-1/2 inches diameter, square.
4. Balusters:  ​1/2 inch ​ ​square ​.

F. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.
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1. For anchorage to stud walls, provide backing plates, for bolting anchors.
2. Posts: Provide adjustable flanged brackets.

G. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

2.2 STEEL RAILING SYSTEM
A. Steel Tube:  ASTM A500/A500M Grade B cold-formed structural tubing.
B. Steel Pipe:  ​ASTM A53/A53M Grade B Schedule 40 ​, ​black finish ​.
C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously

welded; joints and seams ground smooth.
D. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
2.3 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.
C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to

accommodate site assembly and installation.
D. Welded Joints:

1. Exterior Components:  Continuously seal joined pieces by continuous welds.  Drill
condensate drainage holes at bottom of members at locations that will not encourage
water intrusion.

2. Interior Components:  Continuously seal joined pieces by continuous welds.
3. 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.
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 items required to be cast into concrete or embedded in masonry with setting templates,

for installation as work of other sections.
3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
C. Install railings in compliance with ADA Standards for accessible design at applicable locations.
D. Anchor railings securely to structure.
E. Field weld anchors as indicated on ​shop drawings ​.  Touch-up welds with primer.  Grind welds

smooth.
F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush

countersunk fastenings.
3.4 TOLERANCES

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

END OF SECTION
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SECTION - 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section Includes: 
1. Framing with dimensional lumber. 
2. Framing with engineered wood products. 
3. Wood blocking, and nailers. 
4. Wood furring. 
5. Plywood backing panels. 

DEFINITIONS 
 

B. Dimension Lumber: Lumber of 2 inches nominal or greater but less than 5 inches 
nominal in least dimension. 
 

C. OSB: Oriented strand board. 
 

D. Timber: Lumber of 5 inches nominal size or greater in least dimension. 
 

E. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 
1. NeLMA: Northeastern Lumber Manufacturers' Association. 
2. NLGA: National Lumber Grades Authority. 
3. SPIB: The Southern Pine Inspection Bureau. 
4. WWPA: Western Wood Products Association. 

1.2 ACTION SUBMITTALS 
 

A. Product Data: For each type of process and factory-fabricated product. Indicate 
component materials and dimensions and include construction and application details. 
1. Include data for wood-preservative treatment from chemical treatment 

manufacturer and certification by treating plant that treated materials comply with 
requirements. Indicate type of preservative used and net amount of preservative 
retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements. 
Include physical properties of treated materials based on testing by a qualified 
independent testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a 
qualified independent testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each 
type of treatment. 
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1.3 INFORMATIONAL SUBMITTALS 
 

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

B. Evaluation Reports: For the following, from ICC-ES: 
1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Engineered wood products. 
4. Power-driven fasteners. 
5. Powder-actuated fasteners. 
6. Expansion anchors. 
7. Post-installed anchors. 
8. Metal framing anchors. 

1.4 QUALITY ASSURANCE 
 

A. Testing Agency Qualifications: For testing agency providing classification marking for 
fire-retardant treated material, an inspection agency acceptable to authorities having 
jurisdiction that periodically performs inspections to verify that the material bearing the 
classification marking is representative of the material tested. 

1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Stack lumber flat with spacers beneath and between each bundle to provide air 
circulation. Protect lumber from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 
 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review. Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 

for moisture content specified. Where actual sizes are indicated, they are 
minimum dressed sizes for dry lumber. 

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

B. Maximum Moisture Content of Lumber: 15 percent for 2-inch nominal thickness or less, 
19 percent for more than 2-inch nominal thickness unless otherwise indicated. 
 

C. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which 
current model code research or evaluation reports exist that show compliance with 
building code in effect for Project. 
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1. Allowable design stresses, as published by manufacturer, shall meet or exceed 
those indicated. Manufacturer's published values shall be determined from 
empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 
 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for 
interior construction not in contact with the ground, Use Category UC3b for exterior 
construction not in contact with the ground, and Use Category UC4a for items in 
contact with the ground. 
1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 

containing no arsenic or chromium. Do not use inorganic boron (SBX) for sill 
plates. 
 

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

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

D. Application:  Treat items indicated on Drawings, and the following: 
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 

similar members in connection with roofing, flashing, vapor barriers, and 
waterproofing. 

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

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in 
crawlspaces or unexcavated areas. 

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

2.3 MISCELLANEOUS LUMBER 
 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment 
of other construction, including the following: 
1. Blocking. 
2. Nailers. 
3. Furring. 

 
B. For items of dimension lumber size, provide Construction or No. 2 grade lumber and 

any of the following species: 
1. Mixed southern pine; SPIB. 
2. Hem-fir; WCLIB or WWPA. 
3. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
4. Western woods; WCLIB or WWPA. 

 
C. For concealed boards, provide lumber with 15 percent maximum moisture content and 

any of the following species and grades: 
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1. Mixed southern pine; No. 2 grade; SPIB. 
2. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB, 

or WWPA. 
3. Spruce-pine-fir (south) or spruce-pine-fir; Construction or No. 2 Common grade; 

NeLMA, NLGA, WCLIB, or WWPA. 
4. Western woods; Construction or No. 2 Common grade; WCLIB or WWPA. 

 
D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade 

lumber of any species may be used provided that it is cut and selected to eliminate 
defects that will interfere with its attachment and purpose. 
 

E. For blocking and nailers used for attachment of other construction, select and cut 
lumber to eliminate knots and other defects that will interfere with attachment of other 
work. 

 
F. For furring strips for installing plywood or hardboard paneling, select boards with no 

knots capable of producing bent-over nails and damage to paneling. 

2.4 PLYWOOD BACKING PANELS 
 

A. Equipment Backing Panels: DOC PS 1, Exterior, AC, fire-retardant treated, in thickness 
indicated or, if not indicated, not less than 1/2-inch nominal thickness. 

2.5 FASTENERS 
 

A. General: Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 
1. Where rough carpentry is exposed to weather, in ground contact, pressure-

preservative treated, or in area of high relative humidity, provide fasteners with 
hot-dip zinc coating complying with ASTM A 153/A 153M. 
 

B. Nails, Brads, and Staples: ASTM F 1667. 
 

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

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

E. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to six times the load imposed when 
installed in unit masonry assemblies and equal to four times the load imposed when 
installed in concrete as determined by testing per ASTM E 488 conducted by a 
qualified independent testing and inspecting agency. 

2.6 METAL FRAMING ANCHORS 
 

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

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

http://www.specagent.com/LookUp/?ulid=4197&mf=04&src=wd
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1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal Products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

 
C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 

ASTM A 653/A 653M, G60 coating designation. 
1. Use for interior locations unless otherwise indicated. 

 
D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), 

high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel 
Type B (HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 
1. Use for wood-preservative-treated lumber and where indicated. 

 

2.7 MISCELLANEOUS MATERIALS 
 

A. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from 
manufacturer's standard widths to suit width of sill members indicated. 
 

B. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, 
butyl rubber or rubberized-asphalt compound, bonded to a high-density polyethylene 
film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not 
less than 0.025 inch. 
 

C. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry: Formulation 
complying with ASTM D 3498 that is approved for use indicated by adhesive 
manufacturer. 

 
D. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-

iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos 
as its active ingredient. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 
 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 

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

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

D. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 
 

http://www.specagent.com/LookUp/?uid=123456798959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798961&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798962&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798963&mf=04&src=wd
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E. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. Install fire-retardant treated plywood backing panels with 
classification marking of testing agency exposed to view. 
 

F. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 
 

G. Install sill sealer gasket to form continuous seal between sill plates and foundation 
walls. 
 

H. Do not splice structural members between supports unless otherwise indicated. 
 

I. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items, and trim. 
1. Provide metal clips for fastening gypsum board or lath at corners and 

intersections where framing or blocking does not provide a surface for fastening 
edges of panels. Space clips not more than 16 inches o.c. 
 

J. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as 
indicated and as follows: 
1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more 

than 96 inches o.c. with solid wood blocking or noncombustible materials 
accurately fitted to close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor 
level, at ceiling line of top story, and at not more than 96 inches o.c. Where fire 
blocking is not inherent in framing system used, provide closely fitted solid wood 
blocks of same width as framing members and 2-inch nominal thickness. 
 

K. Sort and select lumber so that natural characteristics will not interfere with installation 
or with fastening other materials to lumber. Do not use materials with defects that 
interfere with function of member or pieces that are too small to use with minimum 
number of joints or optimum joint arrangement. 
 

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

M. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 
 

N. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 
1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

 
O. Use steel common nails unless otherwise indicated. Select fasteners of size that will 

not fully penetrate members where opposite side will be exposed to view or will receive 
finish materials. Make tight connections between members. Install fasteners without 
splitting wood. Drive nails snug but do not countersink nail heads unless otherwise 
indicated. 
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3.2 WOOD BLOCKING, AND NAILER INSTALLATION 
 

A. Install where indicated and where required for attaching other work. Form to shapes 
indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 
 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with 
surfaces unless otherwise indicated. 

 
C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled 

lumber not less than 1-1/2 inches wide and of thickness required to bring face of 
ground to exact thickness of finish material. Remove temporary grounds when no 
longer required. 

3.3 PROTECTION 
 

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

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes 
wet, apply EPA-registered borate treatment. Apply borate solution by spraying to 
comply with EPA-registered label. 

 
END OF SECTION 061000 
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SECTION 061010 - NON-STRUCTURAL ROUGH CARPENTRY
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Miscellaneous framing and sheathing.
B. Communications and electrical room mounting boards.
C. Concealed wood blocking, nailers, and supports.
D. Miscellaneous wood nailers, furring, and grounds.
E. Wall sheathing with factory applied water-resistive and air barrier sheet.

1.2 RELATED REQUIREMENTS
1.3 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.

C. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials 2021a.

D. ASTM E2357 - Standard Test Method for Determining Air Leakage Rate of Air Barrier
Assemblies 2018.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023.

F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2022a, with Editorial Revision (2023).

G. AWPA U1 - Use Category System: User Specification for Treated Wood 2022.
H. ICC-ES AC310 - Acceptance Criteria for Water-resistive Membranes Factory-bonded to Wood-

based Structural Sheathing, Used as Water-Resistive Barriers 2008, with Editorial Revision
(2015).

I. PS 1 - Structural Plywood 2019.
J. PS 2 - Performance Standard for Wood Structural Panels 2018.
K. PS 20 - American Softwood Lumber Standard 2021.

1.4 SUBMITTALS
A. Product Data:  Provide technical data on non-structural wall sheathing.

1.5 DELIVERY, STORAGE, AND HANDLING
A. General: Cover wood products to protect against moisture. Support stacked products to prevent

deformation and to allow air circulation.  Do not stack wood products in contact with ground.
B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or

installation.
PART 2  PRODUCTS
2.1 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20.
1. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,

American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

2. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

B. Lumber fabricated from old growth timber is not permitted.
2.2 DIMENSION LUMBER

A. Sizes:  Nominal sizes as indicated on drawings, S4S.
B. Moisture Content:  S-dry or MC19.
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
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1. Lumber:  S4S, No. 2 or Standard Grade.
2.3 EXPOSED BOARDS

A. Submit manufacturer's certificate that products meet or exceed specified requirements, in lieu of
grade stamping.

B. Moisture Content:  Kiln-dry (15 percent maximum).
C. Surfacing:  S4S.
D. Species:  Southern Pine.
E. Grade:  No. 3, 3 Common, or Standard.

2.4 CONSTRUCTION PANELS
A. Wall Sheathing:  Plywood, PS 1, Grade C-D, Exposure I.
B. Wall Sheathing:  Glass mat faced gypsum with integral water-resistive and air barrier, ASTM

C1177/C1177M, 5/8 inch thick.
1. Edges:  Square.
2. Water Vapor Permeance:  6.78 perms, minimum, when tested in accordance with ASTM

E96/E96M.
3. Air Permeance, Sheathing:  0.004 cfm per square foot, maximum, when tested in

accordance with ASTM E2178.
4. Air Permeance, Assembly:  0.04 cfm per square foot, maximum, when tested in

accordance with ASTM E2357.
5. Fluid-Applied Flashing:  Approved by sheathing manufacturer.
6. Warranty:

a. Exposure:  Manufacturer's standard; 12 months, against exposure damage, and
dated from installation of product.

b. Defect:  Manufacturer's standard; 5 years, against manufacturing defects, and
dated from purchase of product.

c. Material:  Manufacturer's standard; 5 years, dated from Date of Substantial
Completion.

C. Wall Sheathing:  Oriented strand board structural wood panel with factory laminated water-
resistive and air barrier layer.
1. Sheathing Panel:  PS 2, Exposure 1.

a. Size: 4 feet wide by 8 feet long.
b. Grade: Sheathing.
c. Performance Category:  5/8 PERF CAT.

2. Integral Water-Resistive and Air Barrier:  Sheet material qualifying as a Grade D water
resistive barrier; complying with ICC-ES AC310.

3. Water Vapor Permeance of Water Resistive and Air Barrier:  12 to 16 perms, minimum,
when tested in accordance with ASTM E96/E96M Procedure B.

4. Maximum Allowable Air Leakage of Assembly, complying with ASTM E2357:
a. Infiltration: 0.0072 cfm per square foot, maximum, at a pressure differential of 1.57

pounds per square foot.
b. Exfiltration:  0.0023 cfm per square foot, maximum, at a pressure differential of

1.57 pounds per square foot.
5. Provide fastening guide on top panel surface with separate markings indicating fastener

spacing for 16 inches and 24 inches on center, respectively.
6. Seam Tape:  Manufacturer's standard pressure-sensitive, self-adhering, cold-applied,

seam tape.
7. Warranty:  Manufacturer's standard 30 year limited system warranty of:

a. Performance:  Panel and tape resistance to water penetration; tape adhesion.
b. Material:  Free from manufacturing defects and panel delamination.
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D. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium density
fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of 450 or
less, when tested in accordance with ASTM E84.

2.5 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2. Anchors:  Toggle bolt type for anchorage to hollow masonry.
B. Die-Stamped Connectors:  Hot dipped galvanized steel, sized to suit framing conditions.

1. For contact with preservative treated wood in exposed locations, provide minimum G185
galvanizing complying with ASTM A653/A653M.

2.6 FACTORY WOOD TREATMENT
A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System

for wood treatments determined by use categories, expected service conditions, and specific
applications.
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an

ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Preservative Treatment:
1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category

UC3B, Commodity Specification Ausing waterborne preservative.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber exposed to weather.
c. Treat lumber in contact with masonry or concrete.
d. Treat lumber less than 18 inches above grade.
e. Treat lumber in other locations as indicated.

2. Preservative Pressure Treatment of Plywood Above Grade:  AWPA U1, Use Category
UC2 and UC3B, Commodity Specification Fusing waterborne preservative.
a. Kiln dry plywood after treatment to maximum moisture content of 19 percent.
b. Treat plywood in contact with masonry or concrete.
c. Treat plywood less than 18 inches above grade.
d. Treat plywood in other locations as indicated.

3. Preservative Pressure Treatment of Lumber in Contact with Soil:  AWPA U1, Use
Category UC4A, Commodity Specification Ausing waterborne preservative.
a. Preservative for Field Application to Cut Surfaces: As recommended by

manufacturer of factory treatment chemicals for brush-application in the field.
b. Restrictions:  Do not use lumber or plywood treated with chromated copper

arsenate (CCA) in exposed exterior applications subject to leaching.
PART 3  EXECUTION
3.1 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.
3.2 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
3.3 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.
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B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

F. Provide the following specific non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails.
4. Grab bars.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Chalkboards and marker boards.
8. Wall paneling and trim.
9. Joints of rigid wall coverings that occur between studs.
10. ​Wall Mounted Televisions. ​.

3.4 INSTALLATION OF CONSTRUCTION PANELS
A. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm

bearingand staggered, using nails, screws, or staples.
B. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with

edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and into
studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

C. Wall Sheathing with Laminated Water-Resistive Barrier and Air Barrier:  Secure to studs as
recommended by manufacturer.
1. Install with laminated water-resistive and air barrier on exterior side of sheathing.
2. Do not bridge building expansion joints; cut and space edges of panels to match spacing

of structural support elements.
3. Use only mechanically attached and drainable EIFS and exterior insulation with wall

sheathing with laminated water-resistive and air barrier.
4. Apply manufacturer's standard seam tape to joints between sheathing panels.  Use tape

gun or hard rubber roller as recommended by manufacturer.
3.5 CLEANING

A. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
B. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 061500 - WOOD DECKING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Plywood structural wood decking. 

1.2 REFERENCE STANDARDS 

A. AITC 111 - Recommended Practice for Protection of Structural Glued Laminated 
Timber During Transit, Storage and Erection; 2005. 

B. AWPA U1 - Use Category System: User Specification for Treated Wood; 2017. 

C. PS 1 - Structural Plywood; 2009. 

D. AWPA P17 - Fire Retardant Formulations. 

E. AWPA P50 - Standard for Fire Retardant FR-2 (FR-2). 

1.3 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Provide technical data on wood preservative materials. 

C. Fire-Retardant Treatment Certification: Treating plant's certification of compliance with 
specified requirements. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing the products 
specified in this section with at least three years of documented experience and 
certified by AITC. 

B. Fire-Retardant Treatment: Mark each piece of plywood and lumber to show compliance 
with specified standards. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect glue laminated members in accordance with AITC 111 requirements for 
unwrapped material. 

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, 
storage, or installation. 

http://www.aitc-glulam.org/
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWPA%20U1
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=APA%20PS1
http://www.aitc-glulam.org/
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PART 2 - PRODUCTS 

2.1 WOOD MATERIALS 

A. Wood fabricated from old growth timber is not permitted. 

B. Regulatory Requirements: 

1. Comply with applicable code for fire retardant requirements. 

C. Marking:  Mark each piece with producer's stamp indicating compliance with specified 
requirements; for pieces exposed to view in completed construction, submit 
manufacturer's certificate certifying that products comply with specified requirements in 
lieu of grade stamping. 

2.2 ACCESSORIES 

A. Fasteners and Anchors: 

1. Fastener Type and Finish:  Hot-dipped galvanized steel for high humidity and 
preservative-treated wood locations, unfinished steel elsewhere. 

B. Adhesive: Waterproof, air cure type, cartridge dispensed. 

2.3 FIRE RETARDANT PRESSURE TREATMENT OF PLYWOOD  

A. Fire retardant treatment for wood, including subflooring.  

1. Plywood: Comply with AWPA U1, UCFA, Type A. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that support framing is ready to receive decking. 

3.2 PREPARATION 

A. Coordinate placement of bearing items. 

3.3 INSTALLATION - PLYWOOD DECKING 

A. Install decking perpendicular to framing members with ends staggered over firm 
bearing. 

B. Engage plywood tongue and groove edges. 

C. Allow expansion space at edges and ends. 

D. Attach decking with adhesive and screws. 

E. Use sheathing clips at unsupported edges of plywood between supporting framing 
members. 

F. Cut decking to accommodate roof drain and flange. 
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3.4 TOLERANCES 

A. Surface Flatness of Decking Without Load:  1/4 inch in 10 feet maximum, and 1/2 inch 
in 30 feet maximum. 

 
END OF SECTION 
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SECTION 062000 - FINISH CARPENTRY
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Finish carpentry items.
1.2 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Painting of finish carpentry items.
1.3 REFERENCE STANDARDS

A. ANSI A135.4 - Basic Hardboard 2012 (Reaffirmed 2020).
B. ANSI A208.1 - American National Standard for Particleboard 2022.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2023.
D. AWI (QCP) - Quality Certification Program Current Edition.
E. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata

(2016).
F. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.
G. AWPA U1 - Use Category System: User Specification for Treated Wood 2022.
H. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood 2020.
I. PS 1 - Structural Plywood 2019.
J. PS 20 - American Softwood Lumber Standard 2021.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with plumbing rough-in, electrical rough-in, and installation of associated

and adjacent components.
B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious

manner.
1.5 SUBMITTALS

A. Product Data:
1. Provide data on fire retardant treatment materials and application instructions.

B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, and
accessories.
1. Scale of Drawings:  1-1/2 inch to 1 foot, minimum.

C. Samples:  Submit two samples of wood trim 6 inch long.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air
circulation.
1. Provide air circulation around stacks and under coverings.
2. Protect materials from weather by covering with waterproof sheeting, securely anchored.

1.7 FIELD CONDITIONS
A. Weather Limitations: Proceed with installation only when existing and forecast weather

conditions permit work to be performed and at least on coat of specified finish can be applied
without exposure to rain, snow, or dampness

B. Do not install finish carpenty materials that are wet, moisture damaged, or mold damaged.
PART 2  PRODUCTS
2.1 FINISH CARPENTRY ITEMS

A. Surface Burning Characteristics:  Provide materials having fire and smoke properties as
required by applicable code.

B. Interior Woodwork Items:
1. Moldings, Bases, Casings, and Miscellaneous Trim:  Clear white pine; prepare for paint

finish.
2.2 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.
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2.3 SHEET MATERIALS
A. Softwood Plywood, Not Exposed to View:  Any face species, medium density fiberboard core;

PS 1 Grade A-B, glue type as recommended for application.
B. Softwood Plywood, Exposed to View:  Face species as indicated, plain sawn, medium density

fiberboard core; PS 1 Grade A-B, glue type as recommended for application.
1. Grading:  Certified by the American Plywood Association.

C. Hardwood Plywood:  Face species as indicated, plain sawn, book matched, medium density
fiberboard core; HPVA HP-1 Front Face Grade AA, Back Face Grade 1, glue type as
recommended for application.

D. Particleboard:  ANSI A208.1  Composed of wood chips, sawdust, or flakes of medium density,
made with waterproof resin binders; of grade to suit application; sanded faces.

E. Hardboard:  ANSI A135.4  Pressed wood fiber with resin binder, Class 1 - Tempered, 1/4 inch
thick, smooth one side (S1S).

2.4 FASTENINGS
A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not

containing formaldehyde or other volatile organic compounds.
2.5 ACCESSORIES

A. Lumber for Shimming and Blocking:  Softwood lumber of indicated species.
B. Cellular PVC Trim and Moldings:  Extruded, expanded PVC; UV-resistant, heat-stabilized, and

rigid material; for exterior use only.
1. Density:  31 pounds per cubic foot, minimum.
2. Flame Spread:  ASTM E84, 75, maximum.
3. Manufacturers:

a. AZEK Building Products, Inc:  www.azek.com.
b. CertainTeed Corporation; www.certainteed.com.
c. Versatex Trimboard; a Wolfpac Technologies, Inc. company
d. Vi-Lux Plastics Inc; www.vi-lux.com.

C. Aluminum Edge Trim:  Extruded convex shape; smooth surface finish; self locking serrated
tongue; of width to match component thickness; natural mill finish.

D. E.     MDO Trim: Exterior Grade B-B MDO plywood.
E. Primer:  Alkyd primer sealer.
F. Wood Filler:  Solvent base, tinted to match surface finish color.

2.6 WOOD TREATMENT
A. Factory-Treated Lumber:  Comply with requirements of AWPA U1 - Use Category System for

 pressure impregnated wood treatments determined by use categories, expected service
conditions, and specific applications.  

B. Fire Retardant Treatment (FR-S Type):  Chemically treated and pressure impregnated; capable
of providing flame spread index of 25, maximum, and smoke developed index of 450,
maximum, when tested in accordance with ASTM E84.

C. Provide identification on fire retardant treated material.
2.7 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.
B. Shop prepare and identify components for book match grain matching during site erection.
C. When necessary to cut and fit on site, provide materials with ample allowance for cutting.

 Provide trim for scribing and site cutting.
2.8 SHOP FINISHING

A. Apply wood filler in exposed nail and screw indentations.
B. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -

Finishing for grade specified and as follows:
1. Transparent:
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a. System - 1, Lacquer, Nitrocellulose.
b. Sheen:  Flat.

2. Opaque:
a. System - 1, Lacquer, Nitrocellulose.
b. Color:  As selected by Architect.
c. Sheen:  Flat.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify adequacy of backing and support framing.
B. Verify mechanical, electrical, and building items affecting work of this section are placed and

ready to receive this work.
3.2 INSTALLATION

A. Set and secure materials and components in place, plumb and level.
B. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use

additional overlay trim to conceal larger gaps.
C. Do not use materials that are unsound, warped, improperly treated or finished, inadequately

seasoned, or too small to fabricate with proper jointing arrangements.
3.3 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

3.4 ADJUSTING
A. Adjust joinery for uniform appearance.

3.5 CLEANING
A. Touch up factory-applied finishes to restore damaged or soiled areas.

3.6 PROTECTION
A. Protect installed products from damage from weather and other causes during construction.
B. Remove and replace finish carpentry materials that are wet, moisture damaged, and mold

damaged.
1. Indications that materials are wet or moisture damaged include, but are not limited to,

discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.
END OF SECTION
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SECTION 064100 - ARCHITECTURAL WOOD CASEWORK
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Specially fabricated cabinet units.
B. Hardware.
C. Factory finishing.
D. Preparation for installing utilities.

1.2 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.
B. Section 123600 - Countertops.

1.3 REFERENCE STANDARDS
A. ANSI A208.1 - American National Standard for Particleboard 2022.
B. BHMA A156.9 - Cabinet Hardware 2020.
C. NEMA LD 3 - High-Pressure Decorative Laminates 2005.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting not less than one week before

starting work of this section; require attendance by all affected installers.
1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, and

accessories.
C. Product Data:  Provide data for hardware accessories.
D. Samples:  Submit actual sample items of proposed ​pulls, hinges, and locksets ​, demonstrating

hardware design, quality, and finish.
1.6 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING
A. Protect units from moisture damage.

1.8 FIELD CONDITIONS
A. During and after installation of custom cabinets, maintain temperature and humidity conditions

in building spaces at same levels planned for occupancy.
PART 2  PRODUCTS
2.1 CABINETS

A. Quality Standard:  Custom Grade
B. Plastic Laminate Faced Cabinets:  Custom grade.
C. Cabinets ​ at all locations ​:

1. Finish - Exposed Exterior Surfaces:  ​Decorative laminate ​.
2. Finish - Exposed Interior Surfaces:  ​​Decorative laminate ​​.
3. Finish - Semi-Exposed Surfaces:  ​Decorative laminate ​
4. Finish - Concealed Surfaces:  Manufacturer's option.
5. Door and Drawer Front Edge Profiles:  Square edge with thin applied band.
6. Door and Drawer Front Retention Profiles:  Fixed panel.
7. Casework Construction Type:  Type A - Frameless.
8. Interface Style for Cabinet and Door:  ​Style 1 - Overlay ​; ​flush overlay ​.
9. Adjustable Shelf Loading:  40 psf.

a. Deflection:  L/144.
10. Cabinet Style:  Flush overlay.
11. Cabinet Doors and Drawer Fronts:  Flush style.

2.2 WOOD-BASED COMPONENTS
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A. Wood fabricated from old growth timber is not permitted.
2.3 Panel Core Materials

A. Particleboard:  Composite panel composed of cellulosic particles, additives, and bonding
system; comply with ANSI A208.1.

2.4 LAMINATE MATERIALS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Formica Corporation:  www.formica.com.
2. Panolam Industries International, Inc; Nevamar:  www.nevamar.com.
3. Wilsonart:  www.wilsonart.com/#sle.
4. Pionite Decorative Surfaces: www.panolam.com/pionite
5. Substitutions:  See Section 016000 - Product Requirements.

B. Provide specific types as follows:
1. Horizontal Surfaces:  HGS, ​0.048 inch ​ nominal thickness ​, through color ​​, colors as

indicated ​​, finish as indicated ​.
2. Vertical Surfaces:  VGS, ​0.028 inch ​ nominal thickness ​, through color ​​, colors as indicated ​​,

finish as indicated ​.
3. Post-Formed Horizontal Surfaces:  HGP, ​0.039 inch ​ nominal thickness ​, through color ​​,

colors as indicated ​​, finish as indicated ​.
4. Post-Formed Vertical Surfaces:  VGP, ​0.028 inch ​ nominal thickness ​, through color ​​, colors

as indicated ​​, finish as indicated ​.
5. Cabinet Liner:  CLS, ​0.020 inch ​ nominal thickness ​, through color ​​, color as selected ​​, finish

as indicated ​.
6. Laminate Backer:  BKL, 0.020 inch nominal thickness, undecorated; for application to

concealed backside of panels faced with high pressure decorative laminate.
2.5 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.
B. Plastic Edge Banding:  Extruded PVC, ​flat ​ shaped; ​smooth ​ finish; self locking serrated tongue;

of width to match component thickness.
1. Color:  As selected by Architect from manufacturer's standard range.
2. Use at all exposed plywood edges.
3. Use at all exposed shelf edges.

C. Fasteners:  Size and type to suit application.
D. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized

or chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in
exposed locations.

E. Concealed Joint Fasteners:  Threaded steel.
F. Grommets:  Standard ​plastic ​ grommets for cut-outs, in color ​verify color with Architect ​.

2.6 HARDWARE
A. Hardware:  BHMA A156.9, types as recommended by fabricator for quality grade specified.
B. Adjustable Shelf Supports:  Standard side-mounted system using ​​multiple holes for pin supports ​​

and coordinated self rests, ​​satin chrome ​​ finish, for nominal ​​1 inch ​​ spacing adjustments.
C. Fixed Specialty Shelf Supports:

1. Material:  Steel.
2. Products:

a. A&M Hardware, Inc; Floating Brackets:  http://www.aandmhardware.com/#sle.
b. A&M Hardware, Inc; Hidden Brackets:  http://www.aandmhardware.com/#sle.
c. A&M Hardware, Inc; Concealed Flat Brackets:

 http://www.aandmhardware.com/#sle.
D. ​Countertop Support ​Brackets:  Fixed, L-shaped, face-of- ​stud ​ mounting.
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1. Materials:  Steel; T-shape cross-section.
a. Finish:  Manufacturer's standard, factory-applied, powder coat.
b. Color:  Black.

2. Materials:  Steel plates.
3. Products:

a. A&M Hardware, Inc; Hybrid Brackets:  www.aandmhardware.com/#sle.
b. A&M Hardware, Inc; Heavy-Duty Hybrid Brackets:

 www.aandmhardware.com/#sle.
E. ​​Countertop Support ​​Brackets:  Fixed, L-shaped, face-of- ​​partition ​​ mounting.

1. Materials:  Steel; ​T-shape ​ cross-section.
2. Materials:  Aluminum sections.

a. Finish:  ​Black powder coat ​.
3. Products:

a. Rakks/Rangine Corporation; EH Series Brackets:  www.rakks.com/#sle.
b. Substitutions:  ​See Section 016000 - Product Requirements ​.

F. Vanity Brackets:  Fixed, ADA-compliant, face-of-stud mounting.
1. Products:

a. A&M Hardware, Inc; ADA Vanity Brackets:  www.aandmhardware.com/#sle.
G. Drawer and Door Pulls:  See Casework Detail Drawings.
H. Cabinet Locks:  Keyed cylinder, two keys per lock, ​master keyed, ​ ​steel with satin finish ​.
I. Drawer Systems:  Integrated drawer slide and side.

1. Side Type:  Single wall.
2. Drawer Side Height: 5-7/8 inches.
3. Drawer Length: ​18 inch ​.
4. Extension Type:  ​Standard extension ​.
5. Static Load Capacity:  Residential/Light Commercial grade.
6. Mounting:  Side mounted.
7. Stops:  Integral type.
8. Features:  Provide soft close self closing/stay closed and white epoxy finish with

Traditional Roller Ball Drawer Slides type.
J. Hinges:  ​​European style concealed ​​ ​​self-closing ​​ type, ​​​​ ​​steel with satin finish ​​.
K. Door and Drawer Silencers: BHMA A156.16, L03011.

2.7 FABRICATION
A. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and to permit

passage through building openings.
B. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than

one piece for any single length.
C. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with

manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly
bevel arises.  Locate counter butt joints minimum 2 feet from sink cut-outs.
1. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
2. Cap exposed plastic laminate finish edges with material of same finish and pattern.

D. Matching Wood Grain: Comply with requirements of quality standard for specified Grade and as
follows:
1. Provide center matched panels at each elevation.
2. Provide sequence matching across each elevation.
3. Carry figure of cabinet fronts to toe kicks.

E. Mechanically fasten back splash to countertops as recommended by laminate manufacturer at
16 inches on center.
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F. Provide cutouts for plumbing fixtures.  Verify locations of cutouts from on-site dimensions.
 Prime paint cut edges.

2.8 SHOP FINISHING
A. Sand work smooth and set exposed nails and screws.
B. For opaque finishes, apply wood filler in exposed nail and screw indentations and sand smooth.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify adequacy of backing and support framing.
B. Verify location and sizes of utility rough-in associated with work of this section.

3.2 INSTALLATION
A. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.
B. Use fixture attachments in concealed locations for wall mounted components.
C. Use concealed joint fasteners to align and secure adjoining cabinet units.
D. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch.  Do not

use additional overlay trim for this purpose.
E. Secure cabinets to floor using appropriate angles and anchorages.
F. Countersink anchorage devices at exposed locations.  Conceal with solid wood plugs of species

to match surrounding wood; finish flush with surrounding surfaces.
3.3 ADJUSTING

A. ​Test installed work for rigidity and ability to support loads ​.
B. Adjust moving or operating parts to function smoothly and correctly.

3.4 CLEANING
A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION
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SECTION 068316 - FIBERGLASS REINFORCED PANELING
PART 1 GENERAL
1.1 SECTION INCLUDES

A. Fiberglass reinforced plastic panels.
1.2 REFERENCE STANDARDS

A. ASTM D5319 - Standard Specification for Glass-Fiber Reinforced Polyester Wall and Ceiling
Panels 2022.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Fiberglass Reinforced Plastic Panels:
1. Crane Composites, Inc ​​:  www.cranecomposites.com/#sle.
2. Marlite, Inc ​​:  www.marlite.com/#sle.
3. Nudo Products, Inc ​​:  www.nudo.com/#sle.
4. Panolam Industries International, Inc ​​:  www.panolam.com/#sle.
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.2 PANEL SYSTEMS
A. Wall Panels ​ Basis of Design:  Inpro Sani-System Heavy Duty Wall Protection ​:

1. Panel Size:  4 by 8 feet.
2. Panel Thickness:  0.10 inch.
3. Surface Design:  Embossed.
4. Color:  White.
5. Attachment Method:  Adhesive only, sealant joints, no trim.

2.3 MATERIALS
A. Panels:  Fiberglass reinforced plastic (FRP), complying with ASTM D5319.

1. Surface Burning Characteristics:  Maximum flame spread index of 25 and smoke
developed index of 450; when system tested in accordance with ASTM E84.

B. Sealant:  Type recommended by panel manufacturer; white.
PART 3 EXECUTION
3.1 INSTALLATION - WALLS

A. Install panels in accordance with manufacturer's instructions.
B. Cut and drill panels with carbide tipped saw blades, drill bits, or snips.
C. Apply adhesive to the back side of the panel using trowel as recommended by adhesive

manufacturer.
D. Apply panels to wall with seams plumb and pattern aligned with adjoining panels.
E. Install panels with manufacturer's recommended gap for panel field and corner joints.
F. Seal gaps at floor, ceiling, and between panels with applicable sealant to prevent moisture

intrusion.
G. Remove excess sealant after paneling is installed and prior to curing.

END OF SECTION
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SECTION 071400 - FLUID-APPLIED WATERPROOFING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Fluid-Applied Waterproofing:
1. Polyurethane waterproofing.

1.2 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Concrete substrate.
B. Section 072100 - Thermal Insulation:  Insulation used for protective cover.
C. Section 079200 - Joint Sealants:  Sealing moving joints in waterproofed surfaces that are not

part of work in this section.
1.3 REFERENCE STANDARDS

A. ASTM C836/C836M - Standard Specification for High Solids Content, Cold Liquid-Applied
Elastomeric Waterproofing Membrane for Use with Separate Wearing Course 2018
(Reapproved 2022).

B. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016 (Reapproved 2021).

C. ASTM D746 - Standard Test Method for Brittleness Temperature of Plastics and Elastomers by
Impact 2020.

D. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015
(Reapproved 2021).

E. ASTM D4541 - Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers 2022.

F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2022a, with Editorial Revision (2023).

G. NRCA (WM) - The NRCA Waterproofing Manual 2021.
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for membrane, surface conditioner, flexible flashings, joint cover

sheet, and joint and crack sealants.
C. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions

requiring special attention, and acceptable installation temperatures.
D. Manufacturer's Qualification Statement.
E. Installer's Qualification Statement.
F. Warranty:

1. Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

2. Submit installer's certification that installation complies with warranty conditions for the
waterproofing membrane.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
1.6 MOCK-UP

A.  Construct mock-up consisting of 100 sq ft of horizontal waterproofed panel; to represent
finished work including internal and external corners, drainage panel, base flashings, control
joints, expansion joints, counterflashings, and protective cover.

B. Mock-up may remain as part of this Work.
1.7 FIELD CONDITIONS
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A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until cured.

1.8 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Contractor shall correct defective Work within a five year period after Date of Substantial

Completion; remove and replace materials concealing waterproofing at no cost to Owner.
C. Provide five year manufacturer warranty for waterproofing failing to resist penetration of water.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Polyurethane Waterproofing:
1. Basis-of-Design Product: Subject to compliance with requirements, provide BASF

Construction Chemicals-Building Systems; MasterSeal HLM 5000:
 www.buildingsystems.basf.com or comparable product by one of the following:
a. Carlisle Coatings & Waterproofing, Inc:  www.carlisleccw.com/#sle.
b. Gaco Western:  www.gaco.com/#sle.
c. Karnak Corporation; ____:  www.karnakcorp.com/#sle.
d. Tremco Commercial Sealants & Waterproofing; TREMproof 250GC:

 www.tremcosealants.com/#sle.
2. Substitutions:  See Section 016000 - Product Requirements.

2.2 WATERPROOFING APPLICATIONS
A. Polyurethane Waterproofing:

1. Location:  ​Foundation Walls/Footings ​.
2. Cover with ​​drainage panel ​​.

2.3 FLUID APPLIED WATERPROOFING MATERIALS
A. Polyurethane Waterproofing:  Cold-applied one or two component polyurethane, complying with

ASTM C836/C836M.
1. Cured Thickness:  60 mils, 0.060 inch, minimum.
2. Suitable for installation over concrete substrates.
3. Tensile Strength:  400 psi, measured in accordance with ASTM D412.
4. Ultimate Elongation:  180 percent, measured in accordance with ASTM D412.
5. Durometer Hardness, Type  A:  30, minimum, in accordance with ASTM D2240.
6. Adhesion:  Greater than 150 psi, measured in accordance with ASTM D4541.
7. Brittleness Temperature:  Based on minus 50 degrees F, measured in accordance with

ASTM D746.
2.4 ACCESSORIES

A. Sealant for Joints and Cracks in Substrate:  Type compatible with waterproofing material and as
recommended by waterproofing manufacturer.

B. Drainage Panel:  Drainage layer with geotextile filter fabric on earth side.
1. Composition:  Dimpled polyethylene core; polypropylene or polyester filter fabric.
2. Thickness:  1/4 inch, minimum.

C. Cant Strips:  Premolded composition material.
D. Counterflashings: As recommended by membrane and protection board manufacturer.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify substrate surfaces are free of frozen matter, dampness, loose particles, cracks, pits,

projections, penetrations, or foreign matter detrimental to adhesion or application of
waterproofing system.

C. Verify that substrate surfaces are smooth, free of honeycomb or pitting, and not detrimental to
full contact bond of waterproofing materials.
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D. Verify items that penetrate surfaces to receive waterproofing are securely installed.
3.2 PREPARATION

A. Protect adjacent surfaces from damage not designated to receive waterproofing.
B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

instructions.
C. Do not apply waterproofing to surfaces unacceptable to waterproofing manufacturer.
D. Fill non-moving joints and cracks with a filler compatible with waterproofing materials.
E. Prepare building expansion joints at locations as indicated on drawings.
F. Install cant strips at inside corners.

3.3 INSTALLATION
A. Install waterproofing to specified minimum thickness in accordance with manufacturers

instructions and NRCA (WM) applicable requirements.
B. Seal membrane and flashings to adjoining surfaces.

1. Install termination bar along edges.
3.4 INSTALLATION - DRAINAGE PANEL and PROTECTION BOARD

A. Place drainage panel directly against membrane, butt joints, place to encourage drainage
downward, and scribe and cut boards around projections, penetrations, and interruptions.

3.5 PROTECTION
A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION
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SECTION 072100 - THERMAL INSULATION
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Board insulation ​​​​​​​​ at ​​​​perimeter foundation wall and underside of floor slabs ​​​​.
B. Batt insulation ​​ in exterior ​wall ​ construction.
C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
1.2 RELATED REQUIREMENTS
1.3 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2022.
B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing 2017.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2023.
D. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical

Tube Furnace at 750 °C 2022.
E. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Wall Assemblies Containing Combustible Components 2023.
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on product characteristics, performance criteria, and product

limitations.
1.5 DELIVERY, STORAGE, AND HANDLING

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

B. Protect foam-plastic board insulation as follows:
1. Do not expose to sunlight except to necessary extent for period of installation and

concealment.
2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project

site until just before installation time.
3. Quickly complete installation and concealment of foam-plastic board insulation in each

area of construction.
1.6 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS
2.1 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.
B. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.
C. Insulation in Metal Framed Walls:  Batt insulation with no vapor retarder.

2.2 FOAM BOARD INSULATION MATERIALS
A. Extruded Polystyrene (XPS) Board Insulation Perimeter Foundation/Slab Installation:  Complies

with ASTM C578 with either natural skin or cut cell surfaces.
1. Type and Compressive Resistance:  Type IV, 25 psi (173 kPa), minimum.
2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM

E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Type and Thermal Resistance, R-value:  Type IV, 5.0 (0.88), minimum, per 1 inch

thickness at 75 degrees F mean temperature.
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5. Complies with fire resistance requirements indicated on drawings as part of an exterior
non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.

6. Products:
a. Dow Chemical Company ​​:  www.dowbuildingsolutions.com/#sle.
b. Kingspan Insulation LLC ​; GreenGuard XPS Type IV, 25 psi ​:

 www.kingspan.com/#sle.
c. Owens Corning Corporation; FOAMULAR Type ___ Extruded Polystyrene (XPS)

Insulation:  www.ocbuildingspec.com/#sle.
d. DiversiFoam Products; CertiFoam XPS: www.diversifoam.com

2.3 BATT INSULATION MATERIALS
A. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;

friction fit.
1. Flame Spread Index:  75 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except

for facing, if any.
4. Products:

a. CertainTeed Corporation ​; <> ​:  www.certainteed.com/#sle.
b. Johns Manville ​; <> ​:  www.jm.com/#sle.
c. Owens Corning Corporation; EcoTouch PINK FIBERGLAS Insulation:

 www.ocbuildingspec.com/#sle.
d. Knauf Insulation.
e. Substitutions:  See Section 016000 - Product Requirements.

2.4 ACCESSORIES
A. Insulation for Miscellaneous Voids:

1. Spray Polyurethane Foam Insulation: ASTM C 1029, Type II, closed cell, with maximum
flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84.

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier
materials, and with demonstrated capability to bond insulation securely to substrates without
damaging insulation and substrates.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

C. Clean substrate of substances that are harmvul to insulation, including removing projections
capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

3.2 INSTALLATION, GENERAL
A. Comply with insulation manufacturer's written instructions applicable to products and

applications.
B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice,

rain, or snow at any time.
C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill

voids with insulation. Remove projections that interfere with placement.
3.3 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards horizontally on foundation perimeter.
1. Butt edges and ends tightly to adjacent boards and to protrusions.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
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C. Adhesive Installation: Install with adhesive or press into tacky waterproofing or dampproofing
according to manufacturer's written instructions.

3.4 BOARD INSTALLATION AT CONCRETE SLABS
A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's

recommended adhesive according to manufacturer's written instructions.
1. If not otherwise indicated, extend insulation a minimum of 24 inches below exterior grade

line.
B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written

instructions. Stagger end joints and tightly abut insulation units.
1. If not otherwise indicated, extend insulation a minimum of 24 inches in from exterior

walls.
2. Place insulation under slabs on grade after base for slab has been compacted.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
D. Prevent insulation from being displaced or damaged whileplacing vapor retarder and placing

slab.
3.5 BATT INSTALLATION

A. Install insulation in accordance with manufacturer's instructions.
B. Install in exterior wall and ceiling spaces without gaps or voids.  Do not compress insulation.
C. Use insulation widths and lengths that fill the cavities formed by framing members. If more than

one length is required to fill the cavities, provide lengths that will produce a snug fit between
ends.

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

E. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
F. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
G. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets

mechanically and support faced blankets by taping flanges of insulation to flanges of metal
studs.

H. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required
to prevent gaps in insulation using the following materials:
1. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

3.6 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements for additional requirements.

3.7 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.
B. Protect installed insulation from damage due to harmful weather exposures, physical abuse,

and other causes. Provide temporary coverings or enclosures where insulation is subject to
abuse and cannot be concealed and protected by permanent construction immediately after
installation.

END OF SECTION
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SECTION 072500 - WEATHER BARRIERS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Air Barriers:  Materials that form a system to stop passage of air through exterior walls, joints
between exterior walls and roof, and joints around frames of openings in exterior walls.

1.2 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete:  Vapor retarder under concrete slabs on grade.
B. Section 061000 - Rough Carpentry:  Water-resistive barrier under exterior cladding.

1.3 DEFINITIONS
A. Weather Barrier:  Assemblies that form either water-resistive barriers, air barriers, or vapor

retarders.
B. Air Barrier:  Air tight barrier made of material that is relatively air impermeable but water vapor

permeable, both to the degree specified, with sealed seams and with sealed joints to adjacent
surfaces.  Note:  For the purposes of this specification, vapor impermeable air barriers are
classified as vapor retarders.

C. Water Vapor Permeance:  For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm.
1.4 REFERENCE STANDARDS

A. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing 2017.

B. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension 2016 (Reapproved 2021).

C. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 2021.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023.

E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials 2022a, with Editorial Revision (2023).

F. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components 2023.

1.5 PREINSTALLATION MEETINGS
A. Pre-installation Conference: Conduct at Project Site.

1.6 SUBMITTALS
A. Product Data:  Provide data on material characteristics, performance criteria, and limitations.

1.7 QUALITY ASSURANCE
A. A.     Installer Qualifications: An entity that employs installers and supervisors who are trained

and approved by manufacturer.
1.8 MOCK-UP

A. Install air barrier materials in mock-up to set quality standards for materials and execution.
1. Build integrated mockups of exterior wall assembly , 150 sq. ft., incorporating backup wall

construction, external cladding, window, storefront, door frame and sill, insulation, ties
and other penetrations, and flashing to demonstrate surface preparation, crack and joint
treatment, application of air barriers, and sealing of gaps, terminations, and penetrations
of air-barrier assembly.
a. Include junction with roofing membrane, building corner condition, and foundation

wall intersection.
1.9 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before,
during and after installation.

PART 2  PRODUCTS
2.1 WEATHER BARRIER ASSEMBLIES
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A. Air Barrier:
1. On outside surface of sheathing of exterior walls use air barrier ​coating ​.

2.2 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE)
A. Air Barrier, Fluid Applied:  Vapor permeable, elastomeric waterproofing.

1. Air Barrier Coating:
a. Air Permeance:  0.001 cubic feet per minute per square foot, maximum, when

tested in accordance with ASTM E2178.
b. Water Vapor Permeance:  ​18 perms ​, minimum, when tested in accordance with

ASTM E96/E96M, Procedure B.
c. Ultraviolet and Weathering Resistance:  Approved in writing by manufacturer for up

to 6 months of weather exposure after application.
d. Elongation:  300 percent, minimum, when tested in accordance with ASTM D412.
e. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke

developed index of 450 or less, when tested in accordance with ASTM E84.
f. Complies with NFPA 285 wall assembly requirements.
g. Nail Sealability:  Pass, when tested in accordance with ASTM D1970/D1970M.
h. VOC Content:  ​100 g per L or less ​.
i. Sealants, Tapes and Accessories:  As recommended by coating manufacturer.
j. Products: Subject to compliance with requirements, provide one of the following:

1) Carlisle Coatings & Waterproofing; Barrithane VP.
2) DuPont Building Innovations; Tyvek Fluid Applied WB+ with Tyvek Fluid

Applied Flashing and Joint Compound, Sealant for Tyvek Fluid Applied
System and StraightFlash:  www.dupont.com/#sle.

3) Henry Company; Air-Bloc 17MR:  www.henry.com/#sle.
4) Parex USA, Inc; Parex USA WeatherSeal Trowel-on (with gauging

aggregate):  www.parexusa.com/#sle.
5) Parex USA, Inc; Parex USA WeatherSeal Spray & Roll-on:

 www.parexusa.com/#sle.
6) PROSOCO, Inc; R-GUARD Cat 5:  www.prosoco.com/r-guard/#sle.
7) PROSOCO, Inc; R-GUARD Spray Wrap MVP:  www.prosoco.com/r-

guard/#sle.
8) Sto Corp; Sto Gold Coat:  www.stocorp.com/#sle.
9) Substitutions:  See Section 016000 - Product Requirements.

B. Glass-Mat Faced Air Barrier Gypsum Panel:  Vapor permeable, and complies with physical
property requirements of ASTM C1177/C1177M.
1. Thickness:  5/8 inch.
2. Width and Height:  48 inch wide by 96 inch high.
3. Edges:  Square.
4. Air Permeance:  0.004 cubic feet per minute per square foot, maximum, when tested in

accordance with ASTM E2178.
5. Water Vapor Permeance:  6.78 perms, minimum, when tested in accordance with ASTM

E96/E96M Procedure A (desiccant procedure).
6. Water Penetration Resistance Around Nails:  Pass, when tested in accordance with

ASTM D1970/D1970M (modified).
7. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed

index of 450 or less (Class A), when tested in accordance with ASTM E84.
8. Seam and Perimeter Tape:  As recommended by sheet manufacturer.
9. Manufacturers:

a. Tremco Commercial Sealants & Waterproofing; Securock ExoAir 430 Panel:
 www.tremcosealants.com/#sle.
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b. Georgia-Pacific; DensElement Barrier System.
c. Substitutions:  See Section 016000 - Product Requirements.

2.3 ACCESSORIES
A. Sealants, Tapes, and Accessories for Sealing Weather Barrier and Sealing Weather Barrier to

Adjacent Substrates:  As specified or as recommended by weather barrier manufacturer.
B. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except

slip resistance requirement is waived if not installed on a roof.
1. Composition:  Any material that meets physical requirements of ASTM D1970/D1970M

with exceptions indicated.
2. Manufacturers:

a. DuPont Building Innovations; FlexWrap NF:  www.dupont.com/#sle.
b. DuPont Building Innovations; StraightFlash:  www.dupont.com/#sle.
c. DuPont Building Innovations; StraightFlash VF:  www.dupont.com/#sle.
d. Fortifiber Building Systems Group; FortiFlash:  www.fortifiber.com/#sle.
e. Fortifiber Building Systems Group; FortiFlash Commercial:

 www.fortifiber.com/#sle.
f. Fortifiber Building Systems Group; FortiFlex:  www.fortifiber.com/#sle.
g. Fortifiber Building Systems Group; FortiFlash Butyl:  www.fortifiber.com/#sle.
h. SIGA Cover Inc; SIGA-Wigluv:  www.sigacover.com/#sle.
i. Substitutions:  See Section 016000 - Product Requirements.

C. Liquid Flashing:  One part, fast curing, non-sag, elastomeric, gun grade, trowelable liquid
flashing.
1. Manufacturers:

a. BASF Corporation; MasterSeal AWB 900:  www.master-builders-
solutions.basf.us/#sle.

b. Master Wall Inc; SuperiorFlash:  www.masterwall.com/#sle.
c. Pecora Corporation; _____:  www.pecora.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

D. Stainless Steel Flashing:  Flexible flashing with 8 mil, 0.008 inch thick sheet of Type 304
stainless steel, 8 mil, 0.008 inch of butyl adhesive and a siliconized release liner.
1. Roll Length:  50 feet long.
2. Width:  6 inch wide.
3. Overlap joints at least 2 inch.

E. Liquid Flashing:  One part, fast curing, non-sag, gun grade, trowelable liquid flashing.
1. Manufacturers:

a. Dow Chemical Company; DOWSIL 778 Silicone Liquid Flashing:
 consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.

b. Dow Chemical Company; DOWSIL 791 Silicone Weatherproofing Sealant:
 consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.

c. Momentive Performance Materials, Inc/GE Construction Sealants; Elemax 5000
Liquid-Applied Flashing:  www.siliconeforbuilding.com/#sle.

d. Parex USA, Inc; Parex USA WeatherTECH with WeatherFlash:
 www.parexusa.com/#sle.

e. Polyglass USA, Inc; PolyFlash 1C One Part Flashing compound:
 www.polyglass.us/#sle.

f. Substitutions:  See Section 016000 - Product Requirements.
F. Termite-Resistant Barrier Seam and Window Flashing:  Peel and stick flashing membrane;

polyethylene film bonded to sealant.
1. Thickness:  40 mil, 0.040 inch overall.
2. Roll Width:  4 inch.
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3. Manufacturers:
a. Polyguard Barrier Systems, Inc, a division of Polyguard Products, Inc; TERM

Seam and Window Barrier:  www.polyguardbarriers.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

G. Thinners and Cleaners:  As recommended by material manufacturer.
PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.
3.2 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives in accordance with manufacturer's
instructions.

3.3 INSTALLATION
A. Install materials in accordance with manufacturer's instructions.
B. Air Barriers:  Install continuous air tight barrier over surfaces indicated, with sealed seams and

with sealed joints to adjacent surfaces.
C. Apply sealants and adhesives within recommended application temperature ranges.  Consult

manufacturer if temperature is out of this range.
D. Coatings:

1. Prepare substrate in manner recommended by coating manufacturer; treat joints in
substrate and between dissimilar materials as recommended by manufacturer.

2. Where exterior masonry veneer is to be installed, install masonry anchors before
installing weather barrier over masonry; seal around anchors air tight.

3. Use flashing to seal to adjacent construction and to bridge joints.
E. Openings and Penetrations in Exterior Weather Barriers:

1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches
onto weather barrier and at least 6 inches up jambs; mechanically fasten stretched
edges.

2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges
using a continuous bead of sealant compressed by flange and cover flanges with sealing
tape at least 4 inches wide; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to each side of
opening framing, using flashing at least 9 inches wide, covering entire depth of framing.

4. At head of openings, install flashing under weather barrier extending at least 2 inches
beyond face of jambs; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to
weather barrier surface.

3.4 FIELD QUALITY CONTROL
A. Do not cover installed weather barriers until required inspections have been completed.
B. Take digital photographs of each portion of the installation prior to covering up.

3.5 PROTECTION
A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 076200 - SHEET METAL FLASHING AND TRIM
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Fabricated sheet metal items, including ​flashings and counterflashings ​.
B. Sealants for joints within sheet metal fabrications.

1.2 RELATED REQUIREMENTS
1.3 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix) 2022.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar 2023.

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.
E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007

(Reapproved 2018).
F. CDA A4050 - Copper in Architecture - Handbook current edition.
G. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.5 SUBMITTALS
A. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,

flashings, terminations, and installation details.
B. Samples: Submit ​two ​ samples ​6" by 6" inch ​ in size illustrating metal finish color.
C. Closeout

1. Maintenance data.
1.6 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

B. Fabricator and Installer Qualifications:  Company specializing in sheet metal work with 5 years
ofdocumented experience.

1.7 WARRANTY
A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal

flashing and trim that shows evidence of deterioration of factory-applied finishes within specified
warranty period.
1. Finish Warranty Period:  20 years from date of Substantial Completion.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope

metal sheets to ensure drainage.
B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS
2.1 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24
gage, (0.0239) inch thick base metal, shop pre-coated with PVDF coating.
1. PVDF (Polyvinylidene Fluoride) Coating:  Superior Performance Organic Finish, AAMA

2605; multiple coat, thermally cured fluoropolymer finish system.
2. Color:  As selected by Architect from manufacturer's full colors.

B. Stainless Steel:  ASTM A666, Type 304 alloy, soft temper, 28 gage, (0.0156 inch) thick; smooth
No. 4 - Brushed finish.
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2.2 FABRICATION
A. Form sections true to shape, accurate in size, square, and free from distortion or defects.
B. Form pieces in longest possible lengths.
C. Hem exposed edges on underside 1/2 inch; miter and seam corners.
D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use

sealed lapped, bayonet-type or interlocking hooked seams.
E. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with

sealant.
F. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.
G. Fabricate flashings to allow toe to extend 4" inches over roofing substrate.  Return and brake

edges.
2.3 ACCESSORIES

A. Fasteners:  Same material and finish as flashing metal, with soft neoprene washers.
B. Primer:  Zinc chromate type.
C. Concealed Sealants:  Non-curing butyl sealant.
D. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as

recommended by manufacturer for substrates to be sealed; color to match adjacent material.
E. Plastic Cement:  ASTM D4586/D4586M, Type I.
F. Reglets:  Surface mounted type, galvanized steel; face and ends covered with plastic tape.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.
3.2 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.
B. Install surface mounted reglets true to lines and levels, and seal top of reglets with sealant.
C. Back paint concealed metal surfaces with protective backing paint to a minimum dry film

thickness of 15 mil.
3.3 INSTALLATION

A. Insert flashings into reglets to form tight fit; secure in place with lead wedges; pack remaining
spaces with lead wool; seal flashings into reglets with sealant.

B. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted.

C. Apply plastic cement compound between metal flashings and felt flashings.
D. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines

accurate to profiles.
E. Seal metal joints watertight.

END OF SECTION
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SECTION 077100 - ROOF SPECIALTIES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Manufactured roof specialties, including copings and fascias.
1.2 RELATED REQUIREMENTS

A. Section 077200 - Roof Accessories:  Manufactured curbs, roof hatches, and snow guards.
1.3 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix) 2022.

B. ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing
Systems 2017.

C. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007
(Reapproved 2018).

D. NRCA (RM) - The NRCA Roofing Manual 2023.
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on shape of components, materials and finishes, anchor types and

locations.
C. Shop Drawings:  Indicate configuration and dimension of components, adjacent construction,

required clearances and tolerances, and other affected work.
D. Samples:  Submit two appropriately sized samples of coping.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Roof Edge Flashings and Copings:
1. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
a. ATAS International, Inc; Continuous Cleat Coping:
b. ATAS International, Inc; Drip Edge Fascia:
c. Metal-Era Inc:
d. Substitutions:  See Section 016000 - Product Requirements.

2. Roof Edge Flashings and Copings to be compliant with roof manufacturers roof warranty.
2.2 COMPONENTS

A. Roof Edge Flashings:  Factory fabricated to sizes required; mitered, welded corners; concealed
fasteners.
1. Configuration:  Fascia, and edge securement for roof membrane.
2. Pull-Off Resistance:  Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test

methods RE-1 and RE-2 to positive and negative design wind pressure as defined by
applicable local building code.

3. Material:  Formed steel sheet, galvanized, 24 gage, 0.024 inch thick, minimum.
4. Finish:  70 percent polyvinylidene fluoride.
5. Color:  To be selected by Architect from manufacturer's full range.

B. Copings:  Factory fabricated to sizes required; mitered, welded corners; concealed fasteners.
1. Configuration:  Concealed hold down cleat at both legs; internal splice piece at joints of

same material, thickness and finish as cap; concealed stainless steel fasteners.
2. Pull-Off Resistance:  Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test

method RE-3 to positive and negative design wind pressure as defined by applicable
local building code.

3. Material:  Formed steel sheet, galvanized, 24 gage, 0.024 inch thick, minimum.
4. Finish:  70 percent polyvinylidene fluoride.
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5. Color:  To be selected by Architect from manufacturer's full range.
2.3 FINISHES

A. PVDF (Polyvinylidene Fluoride) Coating:  Superior Performance Organic Finish, AAMA 2605;
multiple coat, thermally cured fluoropolymer finish system; color as indicated.

2.4 ACCESSORIES
A. Sealant for Joints in Linear Components:  As recommended by component manufacturer.
B. Adhesive for Anchoring to Roof Membrane:  Compatible with roof membrane and approved by

roof membrane manufacturer.
C. Roof Cement:  ASTM D4586/D4586M, Type I.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this
Section are in place and positioned correctly.
1. Refer to Section 077200 for information on roofing related accessories.

3.2 INSTALLATION
A. Install components in accordance with manufacturer's instructions and NRCA (RM) applicable

requirements.
B. Seal joints within components when required by component manufacturer.
C. Anchor components securely.
D. Coordinate installation of components of this section with installation of roofing membrane and

base flashings.
E. Coordinate installation of sealants and roofing cement with work of this section to ensure water

tightness.
F. Coordinate installation of flashing flanges into reglets.

END OF SECTION
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SECTION 077200 - ROOF ACCESSORIES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Roof curbs.
B. Equipment rails.
C. Roof penetrations mounting curbs.
D. Roof hatches ​, manual and automatic operation, including smoke vents ​.
E. Non-penetrating pedestals.

1.2 RELATED REQUIREMENTS
A. Section 077100 - Roof Specialties:  Other manufactured roof specialty items.

1.3 REFERENCE STANDARDS
A. 29 CFR 1910.23 - Ladders Current Edition.
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products 2017.
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
E. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
F. FM (AG) - FM Approval Guide Current Edition.
G. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation 2018, with Amendment (2019).
H. UL (DIR) - Online Certifications Directory Current Edition.

1.4 SUBMITTALS
A. Product Data:  Manufacturer's data sheets on each product to be used.

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. For smoke hatches, submit evidence of approval by evaluation agency specified.

B. Shop Drawings:  Submit detailed layout developed for this project and provide dimensioned
location and number for each type of roof accessory.
1. Non-penetrating Rooftop Supports:  Submit design calculations for loadings and

spacings.
2. Snow Guards:  Submit design calculations for loadings and spacings based on

manufacturer testing.
C. Certificate:  For smoke hatches, provide certificate of approval from authority having jurisdiction.
D. Closeout

1. Operation and Maintenance Data: For roof accessories to include in operation and
maintenance manuals.

E. Warranty Documentation:
1. Submit manufacturer warranty.
2. Ensure that forms have been completed in Owner's name and registered with

manufacturer.
3. Submit documentation that roof accessories are acceptable to roofing manufacturer, and

do not limit the roofing warranty.
1.5 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store products under cover and elevated above grade.

1.6 WARRANTY
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A. Correct defective Work within a five year period after Date of Substantial Completion.
PART 2  PRODUCTS
2.1 ROOF CURBS

A. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
1. AES Industries Inc.
2. The Pate Company
3. LMCurbs; Roof Curbs
4. Substitutions:  See Section 016000 - Product Requirements.

B. Roof Curbs Mounting Assemblies:  Factory fabricated hollow sheet metal construction, internally
reinforced, and capable of supporting superimposed live and dead loads and designated
equipment load with fully mitered and sealed corner joints welded or mechanically fastened, and
integral counterflashing with top and edges formed to shed water.
1. Roof Curb Mounting Substrate:  Curb substrate consists of corrugated metal roof deck

with insulation.
2. Sheet Metal Material:
3. Sheet Metal:  Hot-dip zinc coated steel sheet complying with ASTM A653/A653M, SS

Grade 33; G90 coating designation; 18 gage, 0.048 inch thick.
4. Provide layouts and configurations indicated on drawings.

C. Curbs Adjacent to Roof Openings:  Provide curb on each side of opening, with top of curb
horizontal for equipment mounting.
1. Provide preservative treated wood nailers along top of curb.
2. Insulate inside curbs with 1-1/2 inch thick fiberglass insulation.
3. Height Above Finished Roof Surface:  12" inches, minimum.

D. Equipment Rail Curbs:  Straight curbs on each side of equipment, with top of curbs horizontal
and level with each other for equipment mounting.
1. Provide preservative treated wood nailers along top of rails.
2. Height Above Finished Roof Surface:  12" inches, minimum.

E. Pipe, Duct, or Conduit Mounting Curbs:  Vertical posts, minimum 8 inches square unless
otherwise indicated.
1. Provide preservative treated wood nailers over entire top surface, for supports that are

provided by others.
2. Height Above Finished Roof Surface:  12" inches, minimum.

2.2 ROOF HATCHES AND VENTS
A. Smoke and Heat Vent Manufacturers:

1. Nystrom, Inc; SmokEscape (double leaf):  www.nystrom.com/#sle.
2. Substitutions:  See Section 016000 - Product Requirements.

B. Smoke and Heat Vents:  Where "smoke" or "smoke/heat" operation is indicated, provide
following additional features and omit manual operation for access.
1. Smoke Release Mechanism:  Automatic opening on melting of replaceable UL (DIR)

listed  fusible link at 165 degree F.
2. UL (DIR) or FM (AG) listed as automatically operated smoke and heat vent.
3. Fire Alarm Connection:  Provide separate resettable electrical link release mechanism

and connection point for fire alarm system.
4. Size:  As indicated on drawings.

C. Frames and Curbs:  One-piece curb and frame with integral cap flashing to receive roof
flashings; extended bottom flange to suit mounting.
1. Material:  Stainless steel, Type 304, 14 gauge, 0.0747 inch thick.
2. Insulation:  Manufacturer's standard; 1 inch rigid glass fiber, located on inside hollow

curb.
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3. Curb Height:  12 inches from finished surface of roof, minimum.
D. Safety Railing System:  Roof hatch safety rail system mounted directly to curb without

penetration of roofing system.
1. Railing Size:  As indicated on drawings.
2. Railing:  Comply with 29 CFR 1910.23 for ladder safety, with a safety factor of two.
3. Posts and Rails:  Aluminum tube.
4. Gate:  Same material as railing; automatic closing with latch.
5. Finish:  Manufacturer's standard, factory applied finish.
6. Gate Hinges and Post Guides:  ASTM B221 (ASTM B221M), 6063 alloy, T5 temper

aluminum.
7. Mounting Brackets:  Hot dipped galvanized steel, 1/4 inch thick, minimum.
8. Fasteners:  Stainless steel, Type 316.
9. Basis of Design Product: Subject to compliance with requirements, provide BILCO

Company (The); Bil-Guard 2.0 or a comparable product by one of the following:
a. Babcock-Davis.
b. Garlock Safety Systems
c. Substitutions:  See Section 016000 - Product Requirements.

E. Hardware:  Type 316 stainless steel, unless otherwise indicated or required by manufacturer.
1. Lifting Mechanisms:  Compression or torsion spring operator with shock absorbers that

automatically opens upon release of latch; capable of lifting covers despite 10 psf load.
2. Hinges:  Heavy duty pintle type.
3. Hold open arm with vinyl-coated handle for manual release.
4. Latch:  Upon closing, engage latch automatically and reset manual release.
5. Manual Release:  Pull handle on interior.
6. Smoke Hatches:  Manual release operation not to disturb automatic release mechanisms;

easy resetting by Owner's maintenance personnel; provide latch designed to prevent
relatching unless automatic release mechanism has been properly reset for automatic
operation.

7. Locking:  Padlock hasp on interior.
2.3 NON-PENETRATING ROOFTOP SUPPORTS/ASSEMBLIES

A. Non-Penetrating Rooftop Support/Assemblies:  Manufacturer-engineered and factory-
fabricated, with pedestal bases that rest on top of roofing membrane, and not requiring any
attachment to roof structure and not penetrating roofing assembly.
1. Design Loadings and Configurations:  As required by applicable codes.
2. Height:  Provide minimum clearance of 6 inches under supported items to top of roofing.
3. Support Spacing and Base Sizes:  As required to distribute load sufficiently to prevent

indentation of roofing assembly.
4. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after fabrication in

accordance with ASTM A123/A123M.
5. Hardware, Bolts, Nuts, and Washers:  Stainless steel, or carbon steel hot-dip galvanized

after fabrication in accordance with ASTM A153/A153M.
6. Products:

a. PHP Systems/Design; <>:  www.phpsd.com/#sle.
B. Pipe Supports:  Provide attachment fixtures complying with MSS SP-58 and as indicated.

1. Attachment/Support Fixtures:  As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports; corrosion resistant material.

2. See relevant piping system specification section for additional requirements.
C. Duct Supports:  Provide extruded aluminum supports and sized in accordance with diameter of

supported ducts, and with base that is non-penetrating of roofing membrane.
D. Non-Penetrating Pedestals:  Steel pedestals with square, round, or rectangular bases.
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1. Bases:  High density polypropylene.
2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing

assembly.
3. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after fabrication in

accordance with ASTM A123/A123M.
PART 3  EXECUTION
3.1 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.2 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable

results for applicable substrate under project conditions.
3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

3.4 CLEANING
A. Clean installed work to like-new condition.

3.5 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 078400 - FIRESTOPPING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant
assemblies, whether indicated on drawings or not, and other openings indicated.

1.2 RELATED REQUIREMENTS
A. Section 092116 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

1.3 REFERENCE STANDARDS
A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a

(Reapproved 2017).
B. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems 2015 (Reapproved

2019).
C. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-

of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal
Assemblies 2013 (Reapproved 2017).

D. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi 2015, with Editorial Revision (2021).

E. ITS (DIR) - Directory of Listed Products Current Edition.
F. FM (AG) - FM Approval Guide Current Edition.
G. UL 1479 - Standard for Fire Tests of Penetration Firestops Current Edition, Including All

Revisions.
H. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems Current Edition,

Including All Revisions.
I. UL (DIR) - Online Certifications Directory Current Edition.
J. UL (FRD) - Fire Resistance Directory Current Edition.

1.4 PREINSTALLATION MEETINGS
A. Preinstallation Conference:  Conduct conference at Project Site.

1.5 SUBMITTALS
A. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,

and firestopping test or design number.
B. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

1.6 QUALITY ASSURANCE
A. Fire Testing:  Provide firestopping assemblies of designs that provide the specified fire ratings

when tested in accordance with methods indicated.
1. Listing in UL (FRD) will be considered as constituting an acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-

es.org will be considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.
B. Installer Qualifications:  Company specializing in performing the work of this section and:

1. Trained by manufacturer.
2. Verification of minimum three years documented experience installing work of this type.
3. Verification of at least five satisfactorily completed projects of comparable size and type.

1.7 FIELD CONDITIONS
A. Comply with firestopping manufacturer's recommendations for temperature and conditions

during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.
PART 2  PRODUCTS
2.1 MANUFACTURERS
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A. Firestopping Manufacturers:  Subject to compliance with requirements provide products by one
of the following:
1. 3M Fire Protection Products:  www.3m.com/firestop.
2. A/D Fire Protection Systems Inc:  www.adfire.com.
3. Hilti, Inc:  www.us.hilti.com.
4. Specified Technologies Inc:  www.stifirestop.com.
5. Tremco Commercial Sealants & Waterproofing:  www.tremcosealants.com.
6. Thermafiber, Inc.:  wwwthermafiber.com..

2.2 MATERIALS
A. Firestopping Materials:  Any materials meeting requirements.
B. Mold and Mildew Resistance:  Provide firestoppping materials with mold and mildew resistance

rating of zero(0) in accordance with ASTM G21.
C. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of

materials as required for tested firestopping assembly.
D. Fire Ratings:  Equal to or exceeding the fire-resistance rating of the wall, floor, or roof in or

between which it is installed.  Refer to drawings for fire-resistance ratings.
2.3 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Head-of-Wall Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and
Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM E2837
to have fire resistance F Rating equal to required fire rating of floor or wall, whichever is greater.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.
B. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are Fire-

Rated:  Use system that has been tested according to ASTM E1966 or UL 2079 to have fire
resistance F Rating equal to required fire rating of the assembly in which the joint occurs.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.
2. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will

be considered evidence of successful testing.
C. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814

to have fire resistance F Rating equal to required fire rating of penetrated assembly.
1. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will

be considered evidence of successful testing.
2.4 FIRESTOPPING SYSTEMS

A. Firestopping:  Penetrations in Fire-Resistance-Rated Walls.
1. Fire Ratings:  Use any system that is listed by UL (FRD) and tested in accordance with

ASTM E814 or UL 1479 with F Rating equal to fire rating of penetrated assembly
andminimum T Rating Equal to F Rating and in compliance with other specified
requirements.

B. Firestopping:  Penetrations in Horizontal Assemblies.
1. Fire Ratings:  Use any system that is listed by UL (FRD) and tested in accordance with

ASTM E814 or UL 1479 with F Rating of at least one hour, but not less than the fire rating
of penetrated assembly andminimum T Rating Equal to F Rating and in compliance with
other specified requirements.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify openings are ready to receive the work of this section.
3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.
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B. Remove incompatible materials that could adversely affect bond.
3.3 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.
C. Install labeling required by code.

3.4 FIELD QUALITY CONTROL
A. Repair or replace penetration firestopping and joints at locations where inspection results

indicate firestopping or joints do not meet specified requirements.
3.5 CLEANING

A. Clean adjacent surfaces of firestopping materials.
3.6 PROTECTION

A. Protect adjacent surfaces from damage by material installation.
END OF SECTION
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SECTION 079200 - JOINT SEALANTS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Nonsag gunnable joint sealants.
B. Self-leveling pourable joint sealants.
C. Joint backings and accessories.

1.2 RELATED REQUIREMENTS
A. Section 093000 - Tiling:  Sealant between tile and plumbing fixtures and at junctions with other

materials and changes in plane.
1.3 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer 2015 (Reapproved 2022).

B. ASTM C834 - Standard Specification for Latex Sealants 2017.
C. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications 2022.
D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.
E. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.
F. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants 2022.
G. ASTM C1311 - Standard Specification for Solvent Release Sealants 2022.
H. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015

(Reapproved 2021).
I. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--

Tension 2016 (Reapproved 2021).
1.4 PREINSTALLATION MEETINGS

A. Preinstallation conference:  Conduct conference at Project Site.
1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include

the following:
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
3. Substrates that product is known to satisfactorily adhere to and with which it is

compatible.
4. Substrates the product should not be used on.
5. Substrates for which use of primer is required.
6. Installation instructions, including precautions, limitations, and recommended backing

materials and tools.
7. Sample product warranty.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

E. Samples for Verification:  Where custom sealant color is specified, obtain directions from
Architect and submit at least two physical samples for verification of color of each required
sealant.

1.6 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
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B. Installer Qualifications:  Company specializing in performing the work of this section and with at
least three years of documented experience.

PART 2  PRODUCTS
2.1 MANUFACTURERS
2.2 JOINT SEALANT APPLICATIONS

A. Scope:
1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless

specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to:
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
e. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed.
Interior joints to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. Other joints indicated below.

3. Do not seal the following types of joints:
a. Intentional weep holes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover, or some

other type of sealing device.
c. Joints where sealant is specified to be provided by manufacturer of product to be

sealed.
d. Joints where installation of sealant is specified in another section.
e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag non-staining silicone sealant, unless otherwise indicated.
1. Lap Joints in Sheet Metal Fabrications:  Butyl rubber, non-curing.
2. Lap Joints between Manufactured Metal Panels:  Butyl rubber, non-curing.
3. Control and Expansion Joints in Concrete Paving:  Self-leveling polyurethane "traffic-

grade" sealant.
C. Interior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.

1. Wall and Ceiling Joints in Non-Wet Areas:  Acrylic emulsion latex sealant.
2. Wall and Ceiling Joints in Wet Areas:  Non-sag polyurethane sealant for continuous liquid

immersion.
3. Floor Joints in Wet Areas:  Non-sag polyurethane "non-traffic-grade" sealant suitable for

continuous liquid immersion.
4. Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-resistant

silicone sealant; white.
5. In Sound-Rated Assemblies:  Acrylic emulsion latex sealant.
6. Narrow Control Joints in Interior Concrete Slabs:  Self-leveling epoxy sealant.
7. Other Floor Joints:  Self-leveling polyurethane "traffic-grade" sealant.

D. Interior Wet Areas:  Bathrooms, restrooms, kitchens, food service areas, and food processing
areas; fixtures in wet areas include plumbing fixtures, food service equipment, countertops,
cabinets, and other similar items.

E. Sound-Rated Assemblies:  Walls and ceilings identified as STC-rated, sound-rated, or
acoustical.

2.3 JOINT SEALANTS - GENERAL
A. Colors:  As selected by Architect from manufacturer's full range.

2.4 NONSAG JOINT SEALANTS
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A. Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses NT; not expected to withstand
continuous water immersion or traffic.
1. Movement Capability:  Plus 100 percent, minus 50 percent, minimum.
2. Nonstaining to Porous Stone:  Nonstaining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.
4. Hardness Range:  15 to 35, Shore A, when tested in accordance with ASTM C661.
5. Color:  To be selected by Architect from manufacturer's standard range.
6. Cure Type:  ​Single-component, neutral moisture curing ​.
7. Service Temperature Range:  minus 55 to 250 degrees F degrees F.
8. Basis of Design Product:  Subject to compliance with requirements, provide Dow Corning

Corporation 790 Silicone Building Sealant or comparable product by one of the following:
a. Adfast USA Inc; Adseal LM 4600 Series:  www.adfastcorp.com/#sle.
b. Adfast USA Inc; Adseal DWS 4580 Series:  www.adfastcorp.com/#sle.
c. Dow Corning Corporation; 790 Silicone Building Sealant:

 www.dowcorning.com/construction.
d. Momentive Performance Materials, Inc/GE Silicones; SCS9000 SilPruf NB - Non-

Staining Silicone Weatherproofing Sealant:  www.siliconeforbuilding.com/#sle.
e. Pecora Corporation; <>:  www.pecora.com/#sle.
f. Sika Corporation; Sikasil WS-290:  www.usa-sika.com.
g. Sika Corporation; Sikasil 728NS:  www.usa.sika.com/#sle.
h. Tremco Commercial Sealants & Waterproofing; Spectrem 1:

 www.tremcosealants.com/#sle.
i. Tremco Commercial Sealants & Waterproofing; Tremsil 200:

 www.tremcosealants.com/#sle.
j. Substitutions:  See Section 016000 - Product Requirements.

B. Polyurethane Sealant:  ASTM C920, Grade NS, Uses NT; single or multi-component; not
expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 35 percent, minimum.
2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:   Minus 40 to 180 degrees F.
5. Basis of Design Product:  Subject to compliance with requirements, provide BASF Corp. -

Construction Chemicals; MasterSeal NP 1 or comparable product by one of the following:
a. Pecora Corporation; DynaFlex:  www.pecora.com/#sle.
b. Sika Corporation; Sikaflex-1a:  www.usa.sika.com/#sle.
c. Sika Corporation; Sikaflex-15 LM:  www.usa.sika.com/#sle.
d. Sika Corporation; Sikaflex-2c NS:  www.usa.sika.com/#sle.
e. Tremco Commercial Sealants & Waterproofing; Dymonic 100:

 www.tremcosealants.com/#sle.
f. Tremco Commercial Sealants & Waterproofing; Dymeric 240 FC:

 www.tremcosealants.com/#sle.
g. W. R. Meadows, Inc; POURTHANE NS:  www.wrmeadows.com/#sle.
h. Substitutions:  See Section 016000 - Product Requirements.

C. Polyurethane Sealant for Continuous Water Immersion:  ASTM C920, Grade NS, Uses A, M, T
and NT; multi-component; explicitly approved by manufacturer for continuous water immersion;
suitable for traffic exposure when recessed below traffic surface .
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
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4. Service Temperature Range:  Minus 40 to 180 degrees F.
5. Basis of Design Product:  Subject to compliance with requirements, provide BASF Corp. -

Construction Chemicals; MasterSeal NP 2 or comparable product by one of the following:
a. Sika Corporation:  www.usa-sika.com.
b. Pecora Corporation:  www.pecora.com..
c. Substitutions:  See Section 016000 - Product Requirements.

D. Non-Sag "Traffic-Grade" Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single
or multi-component; explicitly approved by manufacturer for continuous water immersion and
traffic without the necessity to recess sealant below traffic surface.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  40 to 50, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:  Minus 40 to 180 degrees F.

E. Epoxy Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component; not
expected to withstand continuous water immersion or traffic.
1. Hardness Range:  65 to 75, Shore D, when tested in accordance with ASTM C661.
2. Color:  To be selected by Architect from manufacturer's standard range.
3. Service Temperature Range:  40 to 120 degrees F.
4. Products:

a. Pecora Corporation; DynaPoxy EP-1200 Two-Part Epoxy Security Sealant:
 www.pecora.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.
F. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining, non-

bleeding, non-sagging; not intended for exterior use.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Grade:  ASTM C834; Grade 0 Degrees F (Minus 18 Degrees C).
3. Products:

a. Everkem Diversified Products, Inc; EcoTex 25:  www.everkemproducts.com/#sle.
b. Everkem Diversified Products, Inc; SilTex 40:  www.everkemproducts.com/#sle.
c. Franklin International, Inc; Titebond GREENchoice Acoustical Smoke & Sound

Sealant:  www.titebond.com/#sle.
d. Franklin International, Inc; Titebond Painter's Plus Caulk:  www.titebond.com/#sle.
e. Franklin International, Inc; Titebond Painter's Caulk:  www.titebond.com/#sle.
f. Hilti, Inc; CP 506 Smoke and Acoustical Sealant:  www.us.hilti.com/#sle.
g. Hilti, Inc; CP 572 Smoke and Acoustical Spray Sealant:  www.us.hilti.com/#sle.
h. Hilti, Inc; Lightweight Smoke and Acoustic Sealant CS-S SA Light:

 www.us.hilti.com/#sle.
i. Master Builders Solutions; MasterSeal NP 520:  www.master-builders-

solutions.com/en-us/#sle.
j. Pecora Corporation; <>:  www.pecora.com/#sle.
k. Tremco Commercial Sealants & Waterproofing; Tremflex 834:

 www.tremcosealants.com/#sle.
l. Tremco Commercial Sealants & Waterproofing; Tremstop Smoke and Sound:

 www.tremcosealants.com/#sle.
m. Tremco Commercial Sealants & Waterproofing; Tremstop Smoke and Sound

Spray:  www.tremcosealants.com/#sle.
n. Substitutions:  See Section 016000 - Product Requirements.

G. Butyl Sealant:  Rubber-based; ASTM C1311; single component, nonsag; not expected to
withstand continuous water immersion or traffic.
1. Hardness Range:  10 to 30, Shore A, when tested in accordance with ASTM C661.



21-620 Cassville PAC 079200 - 5 Joint Sealants

2. Color:  To be selected by Architect from manufacturer's standard range.
3. Service Temperature Range:  Minus 13 to 180 degrees F.
4. Basis of Design Product:  Subject to compliance with requirements, provide Pecora

Corporation; BC-158 or comparable product by one of the following:
a. Bostik, Inc.: www.bostik.com.

2.5 SELF-LEVELING JOINT SEALANTS
A. Self-Leveling Polyurethane Sealant:  ASTM C920, Grade P, Uses M and A; single or multi-

component; explicitly approved by manufacturer for traffic exposure; not expected to withstand
continuous water immersion .
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  35 to 55, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Service Temperature Range:  Minus 40 to 180 degrees F.
5. Products:

a. Pecora Corporation ​; <> ​:  www.pecora.com/#sle.
b. Sika Corporation; Sikaflex-1c SL:  www.usa.sika.com/#sle.
c. Sika Corporation; Sikaflex-2c SL:  www.usa.sika.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

B. Self-Leveling Polyurethane Sealant for Horizontal Expansion Joints:  ASTM C920, Grade P,
Uses T, M and O; multi-component; explicitly approved by manufacturer for horizontal
expansion joints.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Hardness Range:  30 to 35, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Tensile Strength:  200 to 250 psi in accordance with ASTM D412.
5. Products:

a. Pecora Corporation; DynaTrol II-SG (Slope Grade):  www.pecora.com/#sle.
b. Pecora Corporation; Urexpan NR-200:  www.pecora.com/#sle.
c. Tremco Commercial Sealants & Waterproofing; THC-901:

 www.tremcosealants.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

C. Flexible Polyurethane Foam:  Single-component, gun grade, and low-expanding.
1. Products:

a. ADFAST Corporation; Adfoam Flex 1865:  www.adfastcorp.com/#sle.
b. Adfast USA Inc; Adfoam Flex 1865:  www.adfastcorp.com/#sle.
c. DAP Products Inc; DRAFTSTOP 812 Foam:  www.dapspecline.com/#sle.
d. Tremco Commercial Sealants & Waterproofing; ExoAir Flex Foam:

 www.tremcosealants.com/#sle.
e. Tremco Commercial Sealants & Waterproofing; ExoAir LEF:

 www.tremcosealants.com/#sle.
f. Substitutions:  See Section 016000 - Product Requirements.

D. Semi-Rigid Self-Leveling Epoxy Joint Filler:  Epoxy or epoxy/polyurethane copolymer; intended
for filling cracks and control joints not subject to significant movement; rigid enough to support
concrete edges under traffic.
1. Composition:   Multicomponent, 100 percent solids by weight.
2. Durometer Hardness:  Minimum of 85 for Type A or 35 for Type D, after seven days

when tested in accordance with ASTM D2240.
3. Color:  To be selected by Architect from manufacturer's standard colors.
4. Joint Width, Minimum:  1/8 inch.
5. Joint Width, Maximum:  1/4 inch.
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6. Joint Depth:  Provide product suitable for joints from 1/8 inch to 2 inches in depth
including space for backer rod.

7. Products:
a. Euclid Chemical Company; EUCO 700:  www.euclidchemical.com/#sle.
b. Nox-Crete Inc; DynaFlex 502:  www.nox-crete.com/#sle.
c. W.R. Meadows, Inc; Rezi-Weld Flex:  www.wrmeadows.com/#sle.
d. Substitutions:  See Section 016000 - Product Requirements.

2.6 ACCESSORIES
A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,

compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.
1. Closed Cell and Bi-Cellular:  25 to 33 percent larger in diameter than joint width.
2. Basis of Design Product:  Subject to compliance with requirements, provide BASF Corp. -

Construction Chemicals; MasterSeal 920 & 921 or comparable product by one of the
following:
a. Adfast USA Inc; Adseal BR-2600 Backer Rod:  www.adfastcorp.com/#sle.
b. Nomaco, Inc ​​:  www.nomaco.com.
c. Alcot Plastics, Ltd.:  www.alcotplastics.com

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, nonstaining, removable without adhesive residue,
and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Noncorrosive and nonstaining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; nonstaining.
PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that  joints  are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.

3.2 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant

work; be aware that sealant drips and smears may not be completely removable.
E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in an

inconspicuous area to verify that it does not stain or discolor slab.
3.3 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.
C. Install acoustical sealant application work in accordance with ASTM C919.
D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck

dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

E. Install bond breaker backing tape where backer rod cannot be used.
F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without

getting sealant on adjacent surfaces.
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G. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

H. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

I. Concrete Floor Joint Filler:  After full cure, shave joint filler flush with top of concrete slab.
END OF SECTION



21-620 Cassville PAC 079513 - 1
Expansion Joint Cover

Assemblies

SECTION 079513 - EXPANSION JOINT COVER ASSEMBLIES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Expansion joint cover assemblies for ​floor, wall, ceiling, and soffit ​ surfaces.
1.2 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

B. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2021.

C. ASTM B308/B308M - Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural
Profiles 2020.

D. ITS (DIR) - Directory of Listed Products Current Edition.
E. UL (DIR) - Online Certifications Directory Current Edition.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Installation Templates:  For frames and anchors to be embedded in concrete or masonry,

furnish templates to relevant installers; include installation instructions and tolerances.
1.4 SUBMITTALS

A. Product Data:  Provide joint assembly profiles, profile dimensions, anchorage devices, available
colors and finish, and _____.

B. Shop Drawings:  Indicate joint and splice locations, miters, layout of the work, affected adjacent
construction, anchorage locations, and _____.

C. Samples:  Submit two samples ____ inch long, illustrating profile, dimension, color, and finish
selected.

D. Manufacturer's Installation Instructions:  Indicate rough-in sizes and required tolerances for item
placement.

E. Expansion Joint Schedule: Prepared by or under the supervision of the supplier.  Include the
follwing information in tabular form:
1. Manufacturer and model number for each expansion joint cover assembly.
2. Expansion joint cover assembly cross-referenced to Drawings.
3. Nominal, minimum, and maximum joint width.
4. Movement direction.
5. Materials, colors, and finishes.
6. Product options.
7. Fire-resistance ratings as applicable.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1.5 CLOSEOUT SUBMTITALS

A. Owner's Manuals and Maintenance Instructions.
PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Expansion Joint Cover Assemblies:
1. BASF Corporation - Watson Bowman Acme Corporation
2. Inpro.
3. Nystrom, Inc..

2.2 EXPANSION JOINT COVER ASSEMBLIES
A. Expansion Joint Cover Assemblies - General:  Factory-fabricated and assembled; designed to

completely fill joint openings, sealed to prevent passage of air, dust, water, smoke; suitable for
traffic expected.
1. Joint Dimensions and Configurations:  As indicated on drawings.
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2. Joint Cover Sizes:  Selected to suit joint width and configuration, based on
manufacturer's published recommendations and limitations.

3. Joint Cover Styles:  As indicated on drawings.
4. Joint Movement Capability:  If not indicated on drawings, provide minimum plus/minus 25

percent joint movement capability.
5. Lengths:  Provide covers in full lengths required; avoid splicing wherever possible.
6. Anchors, Fasteners, and Fittings:  Provided by cover manufacturer.

B. Floor Joint Covers:  Coordinate with indicated floor coverings.
1. If style is not indicated, provide extruded aluminum frame both sides, resilient seals, and

minimize exposed metal.
C. Resilient Seal Type Covers:  Having flat exposed surface without crevices that could collect dirt;

designed to withstand expected movement without extrusion of seal from joint assembly; for
floors, provide style that is flush with top of floor covering; for exterior joints, weathertight.

D. Sliding Cover Plate Type Covers:  Provide plate with beveled edges and neat fit that does not
collect dirt.

E. Covers In Gypsum Board Assemblies:  Provide style with anchoring wings that can be
completely covered by joint compound.

F. Covers In Fire Rated Assemblies:  Provide cover assembly having fire rating equivalent to that
of assembly into which it is installed.
1. Acceptable Evaluation Agencies:  UL (DIR) and ITS (DIR).

2.3 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper; or ASTM

B308/B308M, 6061 alloy, T6 temper.
1. Exposed Finish Outdoors:  Natural anodized.
2. Exposed Finish at Floors:  Mill finish or natural anodized.
3. Exposed Finish at Walls and Ceilings:  Natural anodized.

B. Resilient Seals:
1. For Ceilings:  Any resilient material, flush, pleated, or hollow gasket.
2. For Pedestrian Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;

Shore A hardness of 40 to 50 Durometer.
3. Color:  Gray.

C. Anchors and Fasteners:  As recommended by cover manufacturer.
D. Ferrous Metal Anchors:  Galvanized where embedded in concrete or in contact with

cementitious materials.
E. Threaded Fasteners:  Aluminum.
F. Backing Paint for Aluminum Components in Contact with Cementitious Materials:  Asphaltic

type.
G. Nonmetallic, shrinkage-resistant grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic

aggregate grout, non-corrosive, non-staining, mixed with water to consistency suitable for
application and a 30-minute working time.

2.4 ACCESSORIES
A. Moisture Barriers:  Manufacturer's standard continuous, waterproof membrane within joint and

attached to substrate on sides of joint.  Provide as indicated on Drawings.
PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that joint preparation and dimensions are acceptable and in accordance with
manufacturer's requirements.

B. Verify that frames and anchors installed by others are in correct locations and suitable for
installation of remainder of assembly.
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3.2 INSTALLATION
A. Install components and accessories in accordance with manufacturer's instructions.
B. Repair or grout block cores as required for continuous frame support using non-metallic,

shrinkage resistant grout.
C. Align work plumb and level, flush with adjacent surfaces.
D. Rigidly anchor to substrate to prevent misalignment.
E. Install frames in continuous contact with adjacent surfaces.  The use of shims is not permitted.
F. Install with hairline mitered corners where expansion joint cover assemblies change direction.
G. Terminate exposed ends of expansion joint cover assemblies with factory-fabricated

 termination devices when offered by manufacturer.  Terminate exposed ends with field-
fabricated if manufacturer does not offer termination devices.

3.3 CONNECTIONS
A. Transition Roof Expansion Joint Covers:  Coordinate installation of exterior wall and soffit

expansion joint covers with reoof expansion joint covers as applicable.  Install factory-fabricated
units at transition between exterior walls and soffits and roof expansion joist cover assemblies.

3.4 PROTECTION
A. Do not permit traffic over unprotected floor joint surfaces.
B. Provide strippable coating to protect finish surface.

END OF SECTION
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SECTION 080671 - DOOR HARDWARE SCHEDULE
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Preliminary schedule of door hardware sets for ​swinging ​ as indicated on drawings.
1.2 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware:  Requirements to comply with in coordination with this
section.

1.3 REFERENCE STANDARDS
A. BHMA (CPD) - Certified Products Directory Current Edition.
B. BHMA A156.3 - Exit Devices 2020.
C. BHMA A156.5 - Cylinders and Input Devices for Locks 2020.
D. BHMA A156.13 - Mortise Locks & Latches Series 1000 2022.
E. BHMA A156.18 - Materials and Finishes 2020.
F. DHI (H&S) - Sequence and Format for the Hardware Schedule 2019.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Comply with submittal requirements as indicated in Section 087100.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Only manufacturers listed in Door Hardware Schedule or Section 087100 are considered
acceptable, unless noted otherwise.

B. Obtain each type of door hardware as indicated from a single manufacturer and single supplier.
C. Products are listed and certified compliant with specified standards by BHMA (CPD).
D. Manufacturer's Abbreviations:  Coordinate with manufacturers listed in Section 087100.

1. AR - Adams Rite.
2. BAS - Best Access Systems.
3. BOM - Bommer Industries.
4. CR - Corbin Russwin.
5. CRL - C. R. Laurence.
6. CUR - Curries.
7. DTX - Detex.
8. DMA - Dorma.
9. FC - Falcon.
10. FOR - Forms+Surfaces.
11. GJ - Glynn Johnson.
12. HGR - Hager.
13. HES - HES.
14. HG - Hettich Grant.
15. HIA - Hiawatha.
16. IVE - Ives.
17. JOH - Johnson Hardware.
18. KNX - Knox Company.
19. LCN - LCN.
20. McK - McKinney.
21. MED - Medeco.
22. MKR - Markar.
23. NGP - National Guard Products.
24. NOR - Norton.
25. PEM - Pemko.
26. PH - Precision Hardware.
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27. RIX - Rixson.
28. ROC - Rockwood.
29. SA - Sargent.
30. SCH - Schlage.
31. SEC - Securitron.
32. SDC - Stanley Door Closers.
33. SH - Stanley Hinges.
34. STH - Stanley Commercial Hardware.
35. TR - Trimco.
36. VD - Von Duprin.
37. YA - Yale.
38. ZRO - Zero Industries, Inc.

2.2 DESCRIPTION
A. Door hardware sets provided represent the design intent, they are only a guideline and should

not be considered a detailed or complete hardware schedule.
1. Provide door hardware item(s) as required for similar purposes, even when item is not

listed for a door in Door Hardware Schedule.
2. Necessary items that are not included in a Hardware Set should be added and have the

appropriate additional hardware as required for proper application and functionality.
3. Door hardware supplier is responsible for providing proper size and hand of door for

products required in accordance with Door Hardware Schedule and as indicated on
drawings.

4. Quantities listed are for each Pair (PR) of doors, or for each Single (SGL) door, as
indicated in hardware sets.

2.3 LOCK FUNCTION CODES
A. Function Codes for Cylindrical Locks:  Complying with BHMA A156.5.

1. Code F75; Passage:  Latch retracted by knobs/levers at all times.
2. Code F76; Privacy Lock:  Outside knob/lever locked by pushbutton on inside knob/lever.

Rotating inside knob/lever or closing door releases/unlocks button. Emergency release in
outside knob/lever.

3. Code F81; Office Lock:  Turn button locking. Turning button on inside locks outside
knob/lever until unlocked by key or by rotating the inside knob/lever. Inside knob/lever
always free. Deadlocking latch bolt.

4. Code F82; Entry Lock:  Push button locking. Button on inside locks outside knob/lever
until unlocked by key or by rotating the inside knob/lever. Inside knob/lever always free.
Deadlocking latch bolt.

5. Code F84; Classroom Lock:  Outside knob/lever locked/unlocked by key in outside
knob/lever. Inside knob/lever always free. Deadlocking latchbolt.

6. Code F86; Storeroom Lock:  Outside knob/lever always locked/rigid. Latchbolt retracted
by key in outside knob/lever or by rotating inside knob/lever. Inside knob/lever always
free. Deadlocking latchbolt.

7. Code F90; Dormitory Lock:  Deadlocking latch bolt by levers except when locked by push
button in inside lever. Key in outside lever locks or unlocks outside lever and releases
button. Closing door releases push button. Inside lever always free.

B. Function Codes for Mortise Locks:  Complying with BHMA A156.13.
1. Code F01; Passage/Closet Latchset:  Latch bolt by knobs at all times.
2. Code F02; Privacy Lock:  Latch bolt by knobs, deadbolt by turn inside or emergency key

outside.
3. Code F04: Entry/Office Lock:  Deadlocking latch bolt by knobs except when outside knob

is locked by buttons in face (edge), then by key outside.
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4. Code F05; Classroom Lock:  Deadlocking latch bolt by knobs. Outside knob locked by
key outside. Inside knob always free.

5. Code F07; Storeroom/Exit Lock:  Deadlocking latch bolt by inside knob or key outside.
Outside knob rigid.

6. Code F08; Front Door Lock:  Latch bolt is operated by knob from either side except when
outside knob is made inoperative by a stop or mechanical means other than key.
Deadbolt is operated by turn inside. Key outside operates both locks.

7. Codes F10, F12, and F20; Entry/Office Lock:  Latch bolt by knobs except when outside
knob is made inoperative by buttons in face. Deadbolt by key outside and turn inside.
Rotating inside knob retracts both bolts. Deadlocking latch.

8. Code F13; Dormitory Lock:  Latch bolt by knobs except when outside knob is locked by
projecting deadbolt. Key outside retracts deadbolt and unlocks outside knob. Rotating
inside knob retracts both bolts.

C. Function Codes for Exit Devices:  Complying with BHMA A156.3.
1. Code 01; Exit Device:  Exit only/no trim.
2. Code 02; Exit Device:  Entrance by pull/trim when actuating bar is locked down (Dogged-

Down). Note-Fire Exit devices cannot be locked down.
3. Code 03; Exit Device:  Entrance by trim when latchbolt is retracted by key (pullside). Unit

is locked when the key is removed.
4. Code 04; Exit Device:  Entrance by trim when latchbolt is retracted by key (pullside) or

set in a retracted position by key.
5. Code 05; Exit Device:  Entrance by thumbpiece. Key (pullside) locks/unlocks thumbpiece.
6. Code 06; Exit Device:  Entrance by thumbpiece only when released by key (pullside).

Unit is locked when the key is removed.
7. Code 07; Exit Device:  Entrance by thumbpiece. Inside key (on pushside/on active device

case) locks/unlocks thumbpiece. Outside key (pullside) retracts latch.
8. Code 08; Exit Device:  Entrance by knob/lever. Key (pullside) locks/unlocks knob/lever.
9. Code 09; Exit Device:  Entrance by knob/lever with key (pullside) only. Unit is locked

when the key is removed.
10. Code 10; Exit Device:  Entrance by knob/lever. Inside key (pushside) locks/unlocks

knob/lever. Outside key (pullside) only retracts latch.
11. Code 11; Exit Device:  Entrance by auxiliary control turnpiece. Key (pullside)

locks/unlocks auxiliary control.
12. Code 12 ; Exit Device:  Entrance by auxiliary control turnpiece only when released by

turning key (pullside). Unit is locked when the key is removed.
2.4 FINISHES

A. Finishes:  Complying with BHMA A156.18.
1. Code 604:  Zinc plated and dichromate sealed, with steel base material.
2. Code 626:  Satin chromium plated over nickel, with brass or bronze base material (former

US equivalent US26D).
3. Code 630:  Satin stainless steel, with stainless steel 300 series base material (former US

equivalent US32D).
4. Code 652:  Satin chromium plated over nickel, with steel base material (former US

equivalent US26D).
5. Code 689:  Aluminum painted, with any base material (former US equivalent US28).

PART 3  EXECUTION
3.1 DOOR HARDWARE SCHEDULE

A. Organize listing of door hardware components within each hardware set in compliance with 10-
Part scheduling sequence indicated in DHI (H&S), unless otherwise indicated.

3.2 HARDWARE SET # ​01 ​:  " ​EXTERIOR VESTIBULE ​"
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A. For use on Door Number(s):  ​100-1, 100-2, 100-5 ​.
B. Provide for each ​Pair (PR) ​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
1 EA  CONTINUOUS

HINGE
112XY  628 IVE

1 EA
CONTINUOUS
HINGE

112XY EPT 628 IVE

1 EA EXIT DEVICE 3549A - 360L - QEL US26D VD
1 EA EXIT DEVICE 3549A - 360L US26D VD

1 EA
PERMANENT
CORE

OWNER SUPPLIED

2 EA  DOOR CLOSER 4040XP 689 LCN
1 EA ACTUATOR 8310-818T LCN
2 EA FLOOR STOP FS444 US26D IVE
1 EA THRESHOLD 2005AT X

OPENING WIDTH
PE

2 EA SWEEP
345ANB X DOOR
WIDTH

PE

1 EA DRIP CAP
346 X OPENING
WIDTH

PE

2 EA ASTRAGAL
305CN X DOOR
HEIGHT

PE

1 EA WIRING HARNESS CON192 X LENGTH VD
1 EA WIRING HARNESS CON32 VD

2 EA
POWER
TRANSFER

EPT-10 VD

2 EA POSITION SWITCH 679 SCH
1 EA POWER SUPPLY PS902 SCH

C. ​Doors to have access control and ADA push button. Contractor to coordinate with owner's
contractor to provide proper rough-in/prep ​.

3.3 HARDWARE SET # ​​02 ​​:  " ​​INTERIOR VESTIBULE ​​"
A. For use on Door Number(s):  ​​100-3, 100-4 ​​.
B. Provide for each ​Pair (PR) ​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
1 EA  CONTINUOUS

HINGE
112XY 628 IVE

1 EA CONTINUOUS
HINGE

112XY EPT 628 IVE

1 EA EXIT DEVICE 3549A - 360L - QEL US26D VD
1 EA EXIT DEVICE 3549A - 360L US26D VD
1 EA PERMANENT

CORE
OWNER SUPPLIED

2 EA DOOR CLOSER 4040XP 689 LCN
1 EA ACTUATOR 8310-818T LCN
2 EA FLOOR STOP FS444 US26D IVE

2 EA SWEEP
345ANB X DOOR
WIDTH

PE

2 EA ASTRAGAL 305CN X DOOR PE
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HEIGHT
1 EA WIRING HARNESS CON192 X LENGTH VD
1 EA WIRING HARNESS CON32 VD
2 EA POSITION SWITCH 679 SCH
1 EA POWER SUPPLY PS902 SCH

C. ​​Doors to have ADA push button. Contractor to coordinate with owner's contractor to provide
proper rough-in/prep ​​.

3.4 HARDWARE SET # ​​​03 ​​​:  " ​​​EXTERIOR - ENTRY ​​​"
A. For use on Door Number(s):  ​​​124-2, 124-4 ​​​.
B. Provide for each ​​Pair (PR) ​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
1 EA  CONTINUOUS

HINGE
112XY 628 IVE

1 EA
CONTINUOUS
HINGE

112XY EPT 628 IVE

1 EA EXIT DEVICE 3549A - 360L - QEL US26D VD
1 EA EXIT DEVICE 3549A - 360L  US26D VD
1 EA PERMANENT

CORE
OWNER SUPPLIED

2 EA DOOR CLOSER 4040XP 689 LCN
2 EA FLOOR STOP FS444 US26D IVE
1 EA ACTUATOR 8310-856T 689 LCN
1 EA THRESHOLD 2005AT X

OPENING WIDTH
PE

1 EA DRIP CAP
346 X OPENING
WIDTH

PE

2 EA SWEEP 345ANB X DOOR
WIDTH 

PE

2 EA ASTRAGAL 305CN X DOOR
HEIGHT

PE

1 EA WIRING HARNESS CON192 X LENGTH VD
1 EA WIRING HARNESS CON32 VD
2 EA POSITION SWITCH 679 SCH
1 EA POWER SUPPLY PS902 SCH

C. ​​​Doors to have access control and ADA push button. Contractor to coordinate with owner's
contractor to provide proper rough-in/prep ​​​.

3.5 HARDWARE SET # ​​​​04 ​​​​:  " ​​​​EXTERIOR - ENTRY ​​​​"
A. For use on Door Number(s):  ​​​​124-6, 125-2 ​​​​.
B. Provide for each ​​​Single (SGL) ​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
1 EA  CONTINUOUS

HINGE
112XY EPT 628 IVE

1 EA EXIT DEVICE 3549A - 360L - QEL US26D VD
1 EA PERMANENT

CORE
OWNER SUPPLIED

1 EA DOOR CLOSER 4040XP 689 LCN
1 EA FLOOR STOP FS444 US26D IVE
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1 EA THRESHOLD 2005AT X
OPENING WIDTH

PE

1 EA DRIP CAP
346 X OPENING
WIDTH

PE

1 EA SWEEP 345ANB X DOOR
WIDTH

PE

1 EA WIRING HARNESS CON192 X LENGTH VD
1 EA WIRING HARNESS CON32 VD
1 EA POWER SUPPLY PS902 SCH

C. ​​​​Doors to have access control. Contractor to coordinate with owner's contractor to provide
proper rough-in/prep ​​​​.

3.6 HARDWARE SET # ​​​​05 ​​​​:  " ​​​​EXTERIOR - EMERGENCY EGRESS ​​​​"
A. For use on Door Number(s):  ​​​​200-4 ​​​​.
B. Provide for each ​​​Pair (PR) ​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
2 EA CONTINOUS

HINGE
112XY 628 IVE

2 EA EXIT DEVICE 3549A - 360L US26D VD
1 EA EXIT LOCK L9026HD 626 SCH
1 EA PERMANENT

CORE
OWNER SUPPLIED

2 EA DOOR CLOSER 4050A 689 LCN
2 EA FLOOR STOP FS444 US26D IVE
1 EA THRESHOLD 2005AT X OPENING

WIDTH
PE

1 EA DRIP CAP
346 X OPENING
WIDTH

PE

2 EA SWEEP 345ANB X DOOR
WIDTH

PE

C. ​​​​Door to serve as a means of emergency egress only ​​​​.
3.7 HARDWARE SET # ​​​​​06 ​​​​​:  " ​​​​​MECHANICAL ​​​​​"

A. For use on Door Number(s):  ​​​​​100-10, 104-1, 109-1, 115-1, 119-1, 126-2, 136-1, 136-2, 201-1
(BID ALT), 202-1 (BID ALT) ​​​​​.

B. Provide for each ​​​​Single (SGL) ​​​​ door(s).
UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 EA  HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA STOREROOM

LOCK
L9080HD  626 SCH

1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE
1 EA WALL STOP WS407CVX 630 IVE
1 EA KD HOLDER FS455 US26D IVE
3 EA SILENCER SR64 GRY IVE

C. ​​​​​______ ​​​​​.
3.8 HARDWARE SET # ​​​​​​07 ​​​​​​:  " ​​​​​​MECHANICAL ​​​​​​"

A. For use on Door Number(s):  ​​​​​​110-1, 117-1, 126-1 ​​​​​​.
B. Provide for each ​​​​​Pair (PR) ​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
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6 EA  HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA STOREROOM LOCK L9080HD 626 SCH
1 EA PERMANENT CORE  OWNER SUPPLIED
1 EA DOOR CLOSER 4040XP 689 LCN
2 EA KICK PLATE 8400 10" X 2" LDW 630 IVE
2 EA WALL STOP WS407CVX 630 IVE
2 EA KD HOLDER FS455 US26D IVE
2 EA FLUSH BOLT FB358 US26D IVE

2 EA
DUST-PROOF
STRIKE

DP1 US26D IVE

1 EA ASTRAGAL 359 PEM
6 EA SILENCER SR64 GRY IVE

C. ​​​​​​______ ​​​​​​.
3.9 HARDWARE SET # ​​​​​​​08 ​​​​​​​:  " ​​​​​​​UNISEX RR ​​​​​​​"

A. For use on Door Number(s):  ​​​​​​​105-1, 106-1, 120-1 ​​​​​​​.
B. Provide for each ​​​​​​Single (SGL) ​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 EA  HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA PRIVACY LOCK L9040 17A 626 SCH

1 EA
PERMANENT
CORE

OWNER SUPPLIED

1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE
1 EA WALL STOP WS407CVX 630 IVE
3 EA SILENCER SR64 GRY IVE

C. ​​​​​​​______ ​​​​​​​.
3.10 HARDWARE SET # ​​​​​​​​09 ​​​​​​​​:  " ​​​​​​​​EXISTING CORRIDOR ​​​​​​​​"

A. For use on Door Number(s):  ​​​​​​​​100-6, 100-7, 100-8, 100-9 ​​​​​​​​.
B. Provide for each ​​​​​​​Pair (PR) ​​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
2 EA  CONTINUOUS

HINGE
112XY  628  IVE

2 EA EXIT DEVICE 3549A - 360L US26D VD
1 EA PERMANENT

CORE
OWNER SUPPLIED

2 EA DOOR CLOSER 4040XP 689 LCN
1 EA THRESHOLD 2005AT X DOOR

WIDTH
PE

2 EA SWEEP 345ANB X DOOR
WIDTH

PE

2 EA ASTRAGAL 305CN X DOOR
HEIGHT

PE

C. ​​​​​​​​______ ​​​​​​​​.
3.11 HARDWARE SET # ​​​​​​​​​10 ​​​​​​​​​:  " ​​​​​​​​​AUDITORIUM ​​​​​​​​​"

A. For use on Door Number(s):  ​​​​​​​​​124-1, 200-1, 200-2, 200-3, 200-5, 200-6 ​​​​​​​​​.
B. Provide for each ​​​​​​​​Pair (PR) ​​​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
6 EA  HINGE 5BB1 4.5 X 4.5 652 IVE
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1 EA EXIT DEVICE  3549A - 360L US26D VD

1 EA
CLASSROOM
LOCK

L9070HD 626 SCH

1 EA PERMANENT
CORE

OWNER SUPPLIED

2 EA DOOR CLOSER 4040XP 689 LCN
2 EA WALL STOP WS407CVX 630 IVE
2 EA FLOOR STOP FS444 US26D IVE
2 EA KD HOLDER FS455 US26D IVE
1 EA ASTRAGAL 359 PEM
1 EA SEAL KIT PEMKOSTCSET-1A PEM

C. ​​​​​​​​​______ ​​​​​​​​​.
3.12 HARDWARE SET # ​​​​​​​​​​11 ​​​​​​​​​​:  " ​​​​​​​​​​STAGE ​​​​​​​​​​"

A. For use on Door Number(s):  ​​​​​​​​​​122-1, 122-2 ​​​​​​​​​​.
B. Provide for each ​​​​​​​​​Pair (PR) ​​​​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA INNER ENTRY

LOCK
L9056HD 626 SCH

1 EA PERMANENT
CORE

OWNER SUPPLIED

2 EA DOOR CLOSER -
180

4050A 689 LCN

2 EA  KICK PLATE 8400 10" X 2" LDW 630 IVE
2 EA WALL STOP WS407CVX 630 IVE
2 EA FLOOR STOP FS444 US26D IVE
2 EA KD HOLDER FS455 US26D IVE
1 EA ASTRAGAL 359 PEM
2 EA SEAL KIT PEMKOSTCSET-1A PEM

C. ​​​​​​​​​​Door to have ability to open 180 degrees. ​​​​​​​​​​.
3.13 HARDWARE SET # ​​​​​​​​​​​12 ​​​​​​​​​​​:  " ​​​​​​​​​​​CLASSROOM ​​​​​​​​​​​"

A. For use on Door Number(s):  ​​​​​​​​​​​127-2, 128-1, 128-2 ​​​​​​​​​​​.
B. Provide for each ​​​​​​​​​​Single (SGL) ​​​​​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 EA  HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA CLASSROOM

LOCK
L9071HD 17A 626 SCH

1 EA PERMANENT
CORE

OWNER SUPPLIED

1 EA DOOR CLOSER 4040XP 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE
1 EA WALL STOP WS407CVX 630 IVE
1 EA FLOOR STOP FS444 US26D IVE
1 EA KD HOLDER FS455 US26D IVE
1 EA SEAL KIT PEMKOSTCSET-1A PEM

C. ​​​​​​​​​​​______ ​​​​​​​​​​​.
3.14 HARDWARE SET # ​​​​​​​​​​​​13 ​​​​​​​​​​​​:  " ​​​​​​​​​​​​CLASSROOM ​​​​​​​​​​​​"
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A. For use on Door Number(s):  ​​​​​​​​​​​​125-1, 127-1 ​​​​​​​​​​​​.
B. Provide for each ​​​​​​​​​​​Pair (PR) ​​​​​​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA  CLASSROOM

LOCK
L9071HD 17A 626 SCH

1 EA PERMANENT
CORE

OWNER SUPPLIED

1EA DOOR CLOSER 4040XP 689 LCN
2 EA KICK PLATE  8400 10" X 2" LDW 630 IVE
2 EA WALL STOP WS407CVX 630 IVE
2 EA FLOOR STOP FS444 US62D IVE
2 EA KD HOLDER FS455 US26D IVE
2 EA FLUSH BOLT FB358 US26D IVE

2 EA
DUST PROOF
STRIKE

DP1 US26D IVE

1 EA ASTRAGAL 359 PEM
2 EA SEAL KIT PEMKOSTCSET-1A PEM

C. ​​​​​​​​​​​​______ ​​​​​​​​​​​​.
3.15 HARDWARE SET # ​​​​​​​​​​​​​14 ​​​​​​​​​​​​​:  " ​​​​​​​​​​​​​DRESSING ​​​​​​​​​​​​​"

A. For use on Door Number(s):  ​​​​​​​​​​​​​129-1, 130-1 ​​​​​​​​​​​​​.
B. Provide for each ​​​​​​​​​​​​Single (SGL) ​​​​​​​​​​​​ door(s).

UNITS LOCK ITEM DESCRIPTION FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA PASSAGE LOCK L9010HD 626 SCH
1 EA PERMANENT

CORE
OWNER SUPPLIED

1 EA DOOR CLOSER 4040XP 689 LCN
1 EA KICK PLATE 8400 10" X 2" LDW 630 IVE
1 EA WALL STOP WS407CVX 630 IVE
3 EA SILENCER SR64 GRY IVE

C. ​​​​​​​​​​​​​______ ​​​​​​​​​​​​​.
END OF SECTION
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.
B. Hollow metal frames for wood doors.
C. Fire-rated hollow metal doors and frames.
D. Hollow metal borrowed lites glazing frames.

1.2 RELATED REQUIREMENTS
A. Section 087100 - Door Hardware.
B. Section 088000 - Glazing:  Glass for doors and borrowed lites.
C. Section 099113 - Exterior Painting:  Field painting.
D. Section 099123 - Interior Painting:  Field painting.

1.3 COORDINATION
A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates,

and directions for installing anhorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors. Deliver such items to Project site in time for installation

B. Coordinate requirements for installation of door hardware, electricified door hardware, and
access control and security systems.

1.4 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.

1.5 ABBREVIATIONS AND ACRONYMS
A. ANSI:  American National Standards Institute.
B. ASCE:  American Society of Civil Engineers.
C. HMMA:  Hollow Metal Manufacturers Association.
D. NAAMM:  National Association of Architectural Metal Manufacturers.
E. NFPA:  National Fire Protection Association.
F. SDI:  Steel Door Institute.
G. UL:  Underwriters Laboratories.

1.6 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel

Doors, Frames and Frame Anchors 2022.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2017.
D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces

for Steel Doors and Frames 2020.
E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable 2021a.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength 2018a.

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023.

I. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames 2016.
J. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
K. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002.
L. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011.
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M. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames 2017.

N. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022.
O. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies 2022.
P. UL (DIR) - Online Certifications Directory Current Edition.
Q. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,

Including All Revisions.
1.7 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on the Drawings.
Coordiante with final door hardware schedule.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection

during transit and Project site storage. Do not use nonvented plastic.
1. Provide additional protection to prevent damage to factory-finished units.

B. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

C. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

D. Deliver welded frames with two removeable spreader bars across the bottom of frames, tack
welded to jambs and mullions.

E. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place
on minimum 4-inch high wood blocking. Provide minimum 1/4-inch space between each
stacked door to permit air circulation.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Hollow Metal Doors and Frames: Subject to compliance with requirements, available products
that may be incorporated into the Work include, but are not limited to, the following:
1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com.
2. Curries, an Assa Abloy Group company ​​:  www.assaabloydss.com.
3. Fleming Door Products, an Assa Abloy Group company:  www.assaabloydss.com.
4. Mesker, dormakaba Group ​​:  www.meskeropeningsgroup.com/#sle.
5. Republic Doors, an Allegion brand:  www.republicdoor.com/#sle.
6. Steelcraft, an Allegion brand:  www.allegion.com/#sle.

2.2 PERFORMANCE REQUIREMENTS
A. Requirements for Hollow Metal Doors and Frames:
B. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM A1008/A1008M, or
hot-rolled pickled and oiled (HRPO) steel complying with ASTM A1011/A1011M, commercial
steel (CS) Type B, for each.

C. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
D. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
attaching hollow-metal frames of type indicated.



21-620 Cassville PAC 081113 - 3 Hollow Metal Doors and Frames

E. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of
fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed
indexes of 25 and 50, respectively; passing ATM E 136 for combustion characteristics.

F. Accessibility:  Comply with ICC A117.1 and ADA Standards.
G. Fire-Rated Assemblies: Comply with NFPA 80 and listed and labeled by a qualified testing

agency acceptable to authorities having jurisdiction for fire-protection ratings indicted, based on
testing at positive pressure according to NFPA 252 or UL 10C.

H. Door Edge Profile:  Manufacturers standard for application indicated.
I. Typical Door Face Sheets:  Flush.
J. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as indicated

on drawings. Style: Mitered hairline joints.
1. Provide stops and moldings flush with face of door, and with beveled stops unless

otherwise indicated.
K. Hardware Preparations, Selections and Locations:  Comply with NAAMM HMMA 830 and

NAAMM HMMA 831 or BHMA A156.115 and ANSI/SDI A250.8 (SDI-100) in accordance with
specified requirements.

L. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.38
deg Btu/F x h x sq. ft. when tested according to ASTM C 518.

M. Construct hollow-metal doors and frames to comply with standards indictated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.

N. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.3 HOLLOW METAL DOORS
A. Door Finish:  ​Factory primed and field finished ​.
B. Exterior Doors:  Thermally insulated.

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
a. Level 3 - Extra Heavy-duty.
b. Physical Performance ​Level A, 1,000,000 cycles ​; in accordance with ANSI/SDI

A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.
e. Zinc Coating:  A 40 /ZF 120 galvannealed coating; ASTM A653/A653M.

2. Door Core Material:  ​Polyisocyanurate, 2 lbs/cu ft minimum density ​.
a. Foam Plastic Insulation:  Manufacturer's standard  board insulation with maximum

flame spread index (FSI) of 75, and maximum smoke developed index (SDI) of
450 in accordance with ASTM E84, and completely enclosed within interior of
door.

3. Door Thermal Resistance:  R-Value of 9.9, minimum, for installed thickness of
polyisocyanurate.

4. Door Thickness:  1-3/4 inch, nominal.
5. Top Closures:  Flush with top of faces and edges.
6. Door Face Sheets:  Flush.
7. Weatherstripping:  Refer to Section 087100.
8. Door Type & Finish:  As indicated in Door and Frame Schedule.

C. Interior Doors, Non-Fire Rated:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
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a. Level 2 - Heavy-duty.
b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.

2. Door Core Material:  Manufacturers standard core material/construction and in
compliance with requirements.

3. Door Thickness:  1-3/4 inch, nominal.
4. Door Face Sheets:  Flush.
5. Door Type & Finish:  As indicated in Door and Frame Schedule.

D. Fire-Rated Doors:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty.
b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI

A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gage, 0.042 inch, minimum.

2. Fire Rating:  As indicated on drawings, tested in accordance with UL 10C and NFPA 252
("positive pressure fire tests").

3. Provide units listed and labeled by ​UL (DIR) ​.
a. Attach fire rating label to each fire rated unit.

4. Door Core Material:  Manufacturers standard core material/construction in compliance
with requirements.

5. Door Thickness:  1-3/4 inch, nominal.
6. Door Face Sheets:  Flush.
7. Door Type & Finish:  As indicated in Door and Frame Schedule.

2.4 HOLLOW METAL FRAMES
A. Comply with standards and/or custom guidelines as indicated for corresponding door in

accordance with applicable door frame requirements.
B. Frame Finish:  Factory primed and field finished indicated in Drawings.
C. Exterior Door Frames:  Full profile/continuously welded type.

1. Galvanizing:  Components hot-dipped zinc-iron alloy-coated (galvannealed) in
accordance with ASTM A653/A653M, with A40/ZF120 coating.

2. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.
3. Weatherstripping:  Separate, see Section 087100.

D. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
1. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.

E. Door Frames, Fire-Rated:  Full profile/continuously welded type.
1. Fire Rating:  Same as door, labeled.
2. Frame Metal Thickness:  16 gage, 0.053 inch, minimum.

F. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding
door.

G. Mullions for Pairs of Doors:  Removable type, with profile similar to jambs.
H. Borrowed Lites Glazing Frames:  Construction and face dimensions to match door frames, and

as indicated on drawings.
I. Transom Bars:  Fixed, of profile same as jamb and head.
J. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be

grouted.
K. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inch high to fill

opening without cutting masonry units.
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2.5 FRAME ANCHORS
A. Frame Anchors: ASTM A879/A 879M, Commercial Steel (CS), 04Z coating designation; mill

phosphatized.
1. For anchors built into exterior walls, steel sheet comply with ASTM A 1008/A 1008M or

ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, Class B.
B. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame
standard, and suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with
no floor anchor. Provide one additional anchor for each 24-inches of frame height above
7-feet.

3. Post-installed Expansion Anchor: Minimum 3/8-inch diameter bolts with expansion shield
or inserts, with manufacturer's standard pipe spacer.

C. Floor Anchors: Provide floor anchors for each jamb and mullion that extend to floor.
2.6 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
2.7 ACCESSORIES

A. Glazing:  As specified in Section 088000, factory installed.
B. Removable Stops:  Formed sheet steel, shape as indicated on drawings, mitered or butted

corners; prepared for countersink style tamper proof screws.
C. Astragals for Double Doors:  Specified in Section 08 7100.
D. Grout for Frames:  Portland cement grout with maximum 4 inch slump for hand troweling;

thinner pumpable grout is prohibited.
E. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,

three on center mullion of pairs, and two on head of pairs without center mullions.
F. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
C. Verify that finished walls are in plane to ensure proper door alignment.

3.2 PREPARATION
A. Remove welded-in shipping spreaders installed at factory. Restor exposed finish by grinding,

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces. Touch up factory-applied finishes where spreaders are removed.

B. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

C. Drill and tap doors and frames to receive mortised and surface-mounted door hardware.
3.3 INSTALLATION

A. Install doors and frames plumb, rigid, properly aligned, and securely fastened in place. Comply
with approved Shop Drawings and in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.
C. Coordinate frame anchor placement with wall construction.
D. Grout frames in masonry construction, using hand trowel methods; brace frames so that

pressure of grout before setting will not deform frames.
E. Install door hardware as specified in Section 087100.
F. Comply with glazing installation requirements of Section 088000.
G. Coordinate installation of electrical connections to electrical hardware items.
H. Touch up damaged factory finishes.
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3.4 TOLERANCES
A. Hollow-Metal Frames:

1. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.
2. Squareness: Plus or minus 1/16-inch, measured at door rabbet on a line 90 degrees from

jamb perpendicular to frame head.
3. Alignment: Plus or minus 1/16-inch, measured at jambs on a horizontal line parallel to

plane of wall.
4. Plumbness: Plus or minus 1/16-inch, measured at jambs at floor.

B. Hollow-Metal Doors:
1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8 or NAAMM-HMMA 841 and

NAAMM-HMMA guide specification indicated.
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

3.5 ADJUSTING
A. Adjust for smooth and balanced door movement.

3.6 CLEANING AND TOUCH-UP
A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint

according to manufacturer's written instructions.
END OF SECTION
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SECTION 081416 - FLUSH WOOD DOORS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Flush wood doors; flushand flush glazed configuration; fire-rated and non-rated.
1.2 RELATED REQUIREMENTS

A. Section 081113 - Hollow Metal Doors and Frames.
B. Section 087100 - Door Hardware.
C. Section 088000 - Glazing.

1.3 REFERENCE STANDARDS
A. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022.
B. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,

Including All Revisions.
C. WDMA I.S. 1A - Interior Architectural Wood Flush Doors 2021, with Errata (2022).

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
D. Samples: For factory-finished veneers.
E. Warranty, executed in Owner's name.

1.5 CLOSEOUT SUBMITTALS
A. Owner's Manual and Maintenance Data.
B. Manufacturer's Warranty Form.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging, and inspect for damage.
C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or

wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

D. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and
weathertight, wet work in spaces is complete and dry, and HVAC system is operating and
maintaining ambient temperature and humidity conditions at occupancy levels during remainder
of construction period.

1.7 WARRANTY
A. Interior Doors:  Provide manufacturer's warranty for the life of the installation.

1. Include coverage for delamination of veneer, warping beyond specified installation
tolerances, defective materials, and telegraphing core construction.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Subject to compliance with requirements, provide product indicated in Drawings; or a
comparable product by one of the following:
1. Eggers Industries ​; <> ​
2. Graham Wood Doors
3. Marshfield DoorSystems, Inc; ____
4. VT Industries.
5. OshKosh Door Company.

2.2 DOORS
A. Doors: See drawings for locations and additional requirements.
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1. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with WDMA
I.S. 1A.

2. Wood Veneer Faced Doors:  ​​5-ply ​​ unless otherwise indicated.
B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.

1. Provide solid core doors at each location.
2. Fire Rated Doors:  Tested to ​​ratings indicated on drawings ​​ in accordance with ​​UL 10C -

Positive Pressure ​​; ​​Underwriters Laboratories Inc (UL) ​​ labeled ​​without any visible seals
when door is closed ​​.

3. Wood veneer facing with factory transparent finishas indicated on drawings.
2.3 DOOR CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.4 DOOR FACINGS
A. Veneer Facing for Transparent Finish:  ​As indicated in Drawings ​, ​HPVA Grade A ​, ​plain sliced

(flat cut) ​, with ​book match ​ between leaves of veneer, ​balance match ​ of spliced veneer leaves
assembled on door or panel face ​; unless otherwise indicated ​.
1. "Pair Match" each pair of doors; "Set Match" pairs of doors within 10 feet of each other

when doors are closed.
2. Transoms:  Continuous match to doors.

2.5 DOOR CONSTRUCTION
A. Fabricate doors in accordance with door quality standard specified.
B. Glazed Openings:  Non-removable stops on non-secure side; sizes and configurations as

indicated on drawings.
C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with

hardware requirements and dimensions.
D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge

clearances in accordance with specified quality standard.
E. Provide edge clearances in accordance with the quality standard specified.

2.6 FINISHES - WOOD VENEER DOORS
A. Finish work in accordance with WDMA I.S. 1A for grade specified and as follows:

1. Transparent:
a. System - TR-6, Catalyzed Polyurethane.
b. Stain: As indicated on Drawings.
c. Sheen:  Satin.
d. Grade: Premium.
e. Effect: Open-grain finish.

B. Factory finish doors in accordance with ​approved sample ​.
2.7 ACCESSORIES

A. Hollow Metal Door Frames:  See Section 081113.
B. Glazing:  See Section 088000.
C. Glazing Stops:  ​Wood, of same species as door facing ​, ​mitered ​ corners; prepared for

countersink style ​tamper proof ​ screws.
D. Door Hardware:  See Section 087100.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that opening sizes and tolerances are acceptable.
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C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or
alignment.

D. Verify that installed frames comply with indicated requirements for type, size, location, and
swing characteristics and hav been installed with level heads and plumb jambs.

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

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.
C. Use machine tools to cut or drill for hardware.
D. Coordinate installation of doors with installation of frames and hardware.
E. Coordinate installation of glazing.

3.3 TOLERANCES
A. Comply with specified quality standard for fit and clearance tolerances.
B. Comply with specified quality standard for telegraphing, warp, and squareness.

3.4 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.
C. Replace doors that are damaged or that do not comply with requirements. Doors may be

repaired ar refinished if Work complies with requirements and shows no evidence of repair or
refinishing.

END OF SECTION
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SECTION 083100 - ACCESS DOORS AND PANELS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Wall-mounted access units.
1.2 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Field paint finish.
1.3 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of

adjoining work.
PART 2  PRODUCTS
2.1 ACCESS DOORS AND PANELS ASSEMBLIES

A. Wall-Mounted Units ​​:
1. Location:  As indicated on drawings.
2. Panel Material:  ​Steel ​.
3. Size:  12 by 12 inches.
4. Door/Panel:  Hinged, standard duty, with tool-operated spring or cam lock and no handle.
5. Wall Mounting Criteria:  Provide surface-mounted face frame and door surface flush with

frame surface.
2.2 ​WALL- ​MOUNTED UNITS

A. Manufacturers:
1. Activar Construction Products Group - JL Industries ​​:  www.activarcpg.com/#sle.
2. ACUDOR Products Inc:  www.acudor.com/#sle.
3. Babcock-Davis ​​:  www.babcockdavis.com/#sle.
4. Best Access Doors:  www.bestaccessdoors.com/#sle.
5. Cendrex, Inc:  www.cendrex.com/#sle.
6. Elmdor:  www.elmdor.com/#sle.
7. FF Systems, Inc:  www.ffsystemsinc.com/#sle.
8. Karp Associates, Inc ​​:  www.karpinc.com/#sle.
9. MIFAB, Inc ​​:  www.mifab.com/#sle.
10. Milcor, Inc ​​:  www.milcorinc.com/#sle.
11. Nystrom, Inc ​​:  www.nystrom.com/#sle.
12. Studco Building Systems ​; _____ ​:  www.studcosystems.com/#sle.
13. Substitutions:  See Section 016000 - Product Requirements.

B. ​Wall- ​Mounted Units:  Factory fabricated door and frame, fully assembled units with corner joints
welded, filled and ground flush; square and without rack or warp; coordinate requirements with
type of installation assembly being used for each unit.
1. Style:  Exposed frame with door surface flush with frame surface.
2. Door Style:  Single thickness with rolled or turned in edges.
3. Frames:  16 gauge, 0.0598 inch, minimum thickness.
4. Steel Finish:  Primed.
5. Primed and Factory Finish:  Polyester powder coat; ​color as selected by Architect from

manufacturer's standard colors ​.
6. Hardware:

a. Hinges for Non-Fire-Rated Units:  Concealed, constant force closure spring type.
PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that rough openings are correctly sized and located.
3.2 INSTALLATION

A. Install units in accordance with manufacturer's instructions.
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B. Install frames plumb and level in openings, and secure units rigidly in place.
C. Position units to provide convenient access to concealed equipment when necessary.

END OF SECTION
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SECTION 083323 - OVERHEAD COILING DOORS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Overhead coiling doors ​and shutters ​, operating hardware, ​fire-rated, non-fire-rated, and exterior ​,
​manual and electric ​ operation.

B. Wiring from electric circuit disconnect to operator to control station.
1.2 RELATED REQUIREMENTS

A. Section 055000 - Metal Fabrications for miscellaneous steel supports.
1.3 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide general construction, electrical equipment, and component connections

and details.
C. Shop Drawings:  Indicate pertinent dimensioning, anchorage methods, hardware locations, and

installation details.
D. Samples for Initial Selection: Manufacturer's finish charts showing full range of colors and

textures available for units with factory-applied finishes.
E. Maintenance Data:  Indicate lubrication requirements and frequency and periodic adjustments

required.
1.4 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in
materials or workmanship within specified warranty period.
1. Warranty Period: Two years from date of Substantial Completion.

1.5 QUALITY ASSURANCE
A. Products Requiring Electrical Connection:  Listed and classified by ITS (DIR), UL (DIR), or

testing firm acceptable to authorities having jurisdiction as suitable for purpose specified.
B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA Standards

for Accessible Design" and ICC A117.1.
PART 2  PRODUCTS
2.1 MANUFACTURERS

A. General: Source Limitations - Obtain overhead coiling doors from single source from single
manufacturer.
1. Obtain operators and controls from overhead coiling-door manufacturer.

B. Overhead Coiling Doors: Subject to compliance with requirements, provide product indicated in
Drawings, or comparable product by one of the following:
1. Alpine Overhead Doors, Inc:  www.alpinedoors.com.
2. Clopay  Building Products:  www.clopaydoor.com/#sle.
3. The Cookson Company:  www.cooksondoor.com.
4. Overhead Door Corporation.
5. ACME Rolling Doors
6. McKeon Rolling Steel Door Company
7. Raynor
8. Substitutions:  See Section 016000 - Product Requirements.

2.2 COILING DOORS
A. Exterior Coiling Doors:  Steel slat curtain.

1. Capable of withstanding positive and negative wind loads of 20 psf, without undue
deflection or damage to components.

2. Sandwich slat construction with insulated core of foamed-in-place polyurethane
insulation; minimum R-value of 8.1.

3. Nominal Slat Size:  2 inches wide x required length.
4. Finish:  Factory painted, ​color as selected ​.
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5. Guide, Angles:  Galvanized steel.
6. Guides, Formed Sheet Metal:  Galvanized steel.
7. Hood Enclosure:  Manufacturer's standard; primed steel.
8. Electric operation.
9. Mounting:  Within framed opening.
10. Locking Devices:  Lock and latch handle on outside.

B. Non-Fire-Rated Interior Coiling Doors:  
1. Nominal Slat Size:  ​2 inches ​ wide x required length.
2. Finish:  Factory painted, as indicated in Drawings.
3. Hood Enclosure:  Manufacturer's standard; primed steel.
4. Mounting:  ​Within framed opening ​.
5. Locking Devices:  ​Slide bolt on inside ​.

2.3 MATERIALS AND COMPONENTS
A. Curtain Construction:  Interlocking slats.

1. Slat Ends:  Each slat fitted with end locks to act as wearing surface in guides and to
prevent lateral movement.

2. Curtain Bottom:  Fitted with angles to provide reinforcement and positive contact in
closed position.

B. Steel Slats:  Minimum thickness, 24 gage, 0.028 inch; ASTM A653/A653M galvanized steel
sheet.
1. Galvanizing:  Minimum G90 coating.

C. Guide Construction:  Continuous, of profile to retain door in place, mounting brackets of same
metal.

D. Guides - Angle:  ASTM A36/A36M metal angles, size as indicated.
1. Hot-dip galvanized in compliance with ASTM A123/A123M.

E. Hood Enclosure and Trim:  Internally reinforced to maintain rigidity and shape.
1. Minimum thickness; 24 gage, 0.028 inch.
2. ​Prepare for site painted finish ​.

F. Lock Hardware:
1. For motor operated units, additional lock or latching mechanisms are not required.
2. Latch Handle:  Manufacturer's standard.
3. Slide Bolt:  Provide on single-jamb side, extending into slot in guides, with padlock on

one side.
G. Roller Shaft Counterbalance:  Steel pipe and helical steel spring system, capable of producing

torque sufficient to ensure smooth operation of curtain from any position and capable of holding
position at mid-travel; with adjustable spring tension; requiring 25 lb nominal force to operate.

2.4 ELECTRIC OPERATION
A. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by

testing agency acceptable to authorities having jurisdiction.
1. Provide interlock switches on motor operated units.
2. Provide tamperproof operation cycle counter.

B. Electric Operators:
1. Mounting:  ​Center mounted ​.
2. Motor Enclosure:

a. Interior Coiling Doors:  NEMA MG 1, Type 1; open drip proof.
3. Motor Voltage:  120 volts, single phase, 60 Hz.
4. Refer to Section 260583 for electrical connections.
5. Emergency Manual Operation: Chain type.
6. Obstruction Detection Device: Automatic photoelectric sensor.
7. Other Equipment: Audible and visual signals Portable radio-control system.
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C. Control Station:  Provide standard three button (Open-Close-Stop) momentary-contact control
device for each operator complying with UL 325.
1. ​Surface mounted ​.
2. Entrapment Protection Devices:  Provide sensing devices and safety mechanisms

complying with UL 325.
a. Primary Device:  Provide electric sensing edge, wireless sensing, NEMA 1 photo

eye sensors, or NEMA 4X photo eye sensors as required with momentary-contact
control device.

D. Safety Edge:  Located at bottom of coiling door, full width, electro-mechanical sensitized type,
wired to stop and reverse door direction upon striking object, hollow neoprene covered.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that opening sizes, tolerances and conditions are acceptable.
3.2 INSTALLATION

A. Install units in accordance with manufacturer's instructions.
B. Use anchorage devices to securely fasten assembly to wall construction and building framing

without distortion or stress.
C. Securely and rigidly brace components suspended from structure. Secure guides to structural

members only.
D. Fit and align assembly including hardware; level and plumb, to provide smooth operation.
E. Coordinate installation of electrical service with Section 260583.
F. Complete wiring from disconnect to unit components.
G. Install enclosure and perimeter trim.

3.3 TOLERANCES
A. Maintain dimensional tolerances and alignment with adjacent work.
B. Maximum Variation From Plumb:  1/16 inch.
C. Maximum Variation From Level:  1/16 inch.
D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch per 10 ft straight edge.

3.4 ADJUSTING
A. Adjust operating assemblies for smooth and noiseless operation.

3.5 CLEANING
A. Clean installed components.
B. Remove labels and visible markings.

END OF SECTION
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SECTION 084313 - ALUMINUM-FRAMED STOREFRONTS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.
B. Aluminum doors and frames.
C. Weatherstripping.

1.2 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
B. Section 087100 - Door Hardware:  Hardware items other than specified in this section.
C. Section 088000 - Glazing:  Glass and glazing accessories.

1.3 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site 2015.
B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document) 2015.
C. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
D. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections 2009.
E. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures

Most Recent Edition Cited by Referring Code or Reference Standard.
F. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
G. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
H. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
I. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
J. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen
2004 (Reapproved 2012).

K. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014 (Reapproved
2021).

L. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference 2000 (Reapproved 2023).

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordinate with installation of other components that comprise the exterior enclosure.
B. Preinstallation Meeting:  Conduct a preinstallation meeting one week before starting work of this

section; require attendance by all affected installers.
1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, glass and infill, internal drainage details.
C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related work, expansion and contraction joint location and details, and field welding
required.

D. Samples:  Submit ​two ​ samples ​12 by 12  inches ​ in size illustrating finished aluminum surface,
glass ​​, glazing materials.

E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING
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A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.7 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.8 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Provide 10 year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
1. Failure include, but are not limited to, the following:
2. Structural failures, including but not limited to, excessive deflection.
3. Noise or vibration created by wind and thermal and structural movements
4. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
5. Water penetration through fixed glazing and framing areas.
6. Failure of operating components.

C. Provide 20 year manufacturer warranty against excessive degradation of exterior finish.  Include
provision for replacement of units with excessive fading, chalking, or flaking.
1. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes

or replace aluminum that shows evidence of deterioration of factory-applied finishes
within specified warranty period.
a. Deterioration includes, but is not limited to, the following:

1) Color fading more than 5 Hunter units when tested according to ASTM D
2244.

2) Chalking in excess of a No. 8 rating when tested according to ASTM D
4214.

3) Cracking, checking, peeling, or failure of paint to adhere to bare metal.
PART 2  PRODUCTS
2.1 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING - EXTERIOR

A. Center-Set Style, Thermally-Broken:
1. Basis of Design: Subject to compliance with requirements, provide  EFCO Corporation;

Series 403, Thermal Storefront Framing or a comparable product by one of the following:
a. Kawneer North America; an Alcoa company.
b. Manko Window Systems, Inc.
c. Vistawall Architectural Products.

2.2 BASIS OF DESIGN -- FRAMING FOR MONOLITHIC GLAZING - INTERIOR
A. Center-Set Style:

1. Basis of Design: Subject to compliance with requirements, provide  EFCO Corporation;
Series 401, Non-Thermal Storefront Framing or a comparable product by one of the
following:
a. Kawneer North America; an Alcoa company.
b. Manko Window Systems, Inc.
c. Vistawall Architectural Products.

2.3 BASIS OF DESIGN -- SWINGING DOORS
A. Wide Stile, Insulating Glazing, Thermally-Broken:

1. Basis of Design: Subject to compliance with requirements, provide EFCO Corporation;
Series D502 Thermastile or a comparable product by one of the following:
a. Kawneer North America; an Alcoa company.
b. Manko Window Systems, Inc.
c. Vistawall Architectural Products.
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2.4 ALUMINUM-FRAMED STOREFRONT
A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members

with infill, and related flashings, anchorage and attachment devices.
1. Finish:  ​Class I color anodized ​.

a. Factory finish all surfaces that will be exposed in completed assemblies.
2. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

3. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

4. System Internal Drainage:  Drain to the exterior by means of a weep drainage network
any water entering joints, condensation occurring in glazing channel, and migrating
moisture occurring within system.

5. Expansion/Contraction:  Provide for expansion and contraction within system
components caused by cycling temperature range of 170 degrees F over a 12 hour
period without causing detrimental effect to system components, anchorages, and other
building elements.

6. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

7. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

8. Air and Vapor Seal:  Maintain continuous air barrier and vapor retarder throughout
assembly, primarily in line with inside pane of glazing and inner sheet of infill panel and
heel bead of glazing compound.

B. Performance Requirements:
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to flexure limit of glass in any

direction, with full recovery of glazing materials.
2. Water Penetration Resistance on Manufactured Assembly:  No uncontrolled water on

interior face, when tested in accordance with ASTM E331 at pressure differential of 12
psf.

3. Air Leakage Laboratory Test:  Maximum of 0.06 cu ft/min sq ft of wall area, when tested
in accordance with ASTM E283 at 6.27 psf pressure differential across assembly.

4. Condensation Resistance Factor of Framing:  50, minimum, measured in accordance
with AAMA 1503.

2.5 COMPONENTS
A. Aluminum Framing Members:  Tubular aluminum sections, drainage holes and internal weep

drainage system.  
1. Glazing Stops:  Flush.
2. Cross-Section:  As indicated on drawings.

B. Glazing:  As specified in Section 088000.
C. Swing Doors:  Glazed aluminum.

1. Bottom Rail:  10 inches wide.
2. Glazing Stops:  Square.
3. Finish:  Same as storefront.

2.6 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
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B. Fasteners:  Stainless steel.
C. Exposed Flashings:  Aluminum sheet, 20 gage, 0.032 inch minimum thickness; finish to match

framing members.
D. Concealed Flashings:  Stainless steel, 26 gage, 0.0187 inch minimum thickness.
E. Concealed Flashings:  Sheet aluminum, 26 gage, 0.017 inch minimum thickness.
F. Sill Flashing Sealant:  Elastomeric, silicone or polyurethane, compatible with flashing material.
G. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
H. Glazing Accessories:  As specified in Section 088000.

2.7 FINISHES
A. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A42 Integrally colored anodic coating

not less than 0.7 mils thick.
2.8 HARDWARE

A. For each door, include ​weatherstripping ​.
B. Other Door Hardware:  As specified in Section 087100.
C. Weatherstripping:  ​Wool ​ pile, continuous ​ and replaceable ​; provide on ​all doors ​.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of

this section.
3.2 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads

to sill flashing.
H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
I. Set thresholds in bed of sealant and  secure.
J. Install glass and infill panels in accordance with Section 088000, using glazing method required

to achieve performance criteria.
K. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.3 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet non-cumulative or 0.06 inch per 10 feet,
whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch.
3.4 ADJUSTING

A. Adjust operating hardware ​​ for smooth operation.
3.5 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.
B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean

wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.
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C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA
609 & 610.

3.6 PROTECTION
A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION
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SECTION 087100 - DOOR HARDWARE
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Hardware for wood, aluminum, and hollow metal doors.
B. Hardware for fire-rated doors.
C. Electrically operated and controlled hardware.
D. Thresholds.
E. Weatherstripping and gasketing.

1.2 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealants for setting exterior door thresholds.
B. Section 080671 - Door Hardware Schedule:  Schedule of door hardware sets.
C. Section 081113 - Hollow Metal Doors and Frames.
D. Section 081116 - Aluminum Doors and Frames.
E. Section 081416 - Flush Wood Doors.
F. Section 084313 - Aluminum-Framed Storefronts:  Door hardware, except as noted in section.
G. Section 084413 - Glazed Aluminum Curtain Walls:  Door hardware, including cylinders.

1.3 REFERENCE STANDARDS
A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
B. BHMA (CPD) - Certified Products Directory Current Edition.
C. BHMA A156.1 - Standard for Butts and Hinges 2021.
D. BHMA A156.2 - Bored and Preassembled Locks and Latches 2022.
E. BHMA A156.3 - Exit Devices 2020.
F. BHMA A156.4 - Door Controls - Closers 2019.
G. BHMA A156.5 - Cylinders and Input Devices for Locks 2020.
H. BHMA A156.6 - Standard for Architectural Door Trim 2021.
I. BHMA A156.7 - Template Hinge Dimensions 2016.
J. BHMA A156.13 - Mortise Locks & Latches Series 1000 2022.
K. BHMA A156.16 - Auxiliary Hardware 2018.
L. BHMA A156.18 - Materials and Finishes 2020.
M. BHMA A156.20 - Standard for Strap and Tee Hinges, and Hasps 2021.
N. BHMA A156.21 - Thresholds 2019.
O. BHMA A156.22 - Standard for Gasketing 2021.
P. BHMA A156.25 - Electrified Locking Devices 2023.
Q. BHMA A156.26 - Standard for Continuous Hinges 2021.
R. BHMA A156.31 - Electric Strikes and Frame Mounted Actuators 2019.
S. BHMA A156.36 - Auxiliary Locks 2020.
T. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames 2016.
U. BHMA A156.115W - Hardware Preparation in Wood Doors with Wood or Steel Frames 2006.
V. DHI (H&S) - Sequence and Format for the Hardware Schedule 2019.
W. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors

and Frames 2004.
X. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors

1993; also in WDHS-1/WDHS-5 Series, 1996.
Y. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
Z. ITS (DIR) - Directory of Listed Products Current Edition.
AA. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
BB. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022.
CC. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
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DD. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives 2022.
EE. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies 2022.
FF. UL (DIR) - Online Certifications Directory Current Edition.
GG. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,

Including All Revisions.
1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is
installed on.

B. Sequence installation to ensure utility 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; attendance is required by affected installers and the following:
1. 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. Schedule meeting at project site prior to Contractor occupancy.
2. Attendance Required:

a. Contractor.
b. Owner.
c. Architect.
d. Hardware Installer.
e. Owner's Security Consultant.

3. 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.

4. 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. Key control system requirements.
c. Schematic diagram of preliminary key system.
d. Flow of traffic and extent of security required.

5. 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.

6. Deliver established keying requirements to manufacturers.
1.5 SUBMITTALS

A. See Section 013000 - 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 individual components.

C. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of
hardware to be installed on each door. Use door numbering scheme as included in Contract
Documents.
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).
2. Comply with DHI (H&S) using door numbers and hardware set numbers as indicated in

construction documents.
a. Submit in vertical format, refer to Section 08 0671.
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3. List groups and suffixes in proper sequence.
4. Provide complete description for each door listed.
5. Provide manufacturer's and product names, and catalog numbers; include functions,

types, styles, sizes and finishes of each item.
6. Include account of abbreviations and symbols used in schedule.

D. Shop Drawings - Electrified Door Hardware:  Submit 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 electrified door opening as follows:
1. Prepared by or under supervision of Architectural Hardware Consultant (AHC) and

Electrified Hardware Consultant (EHC).
2. Elevations:  Submit 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.

3. Diagrams:  Submit point-to-point wiring diagram that shows each device in door opening
system with related colored wire connections to each device.

E. Maintenance Data:  Include data on operating hardware, lubrication requirements, and
inspection procedures related to preventative maintenance.

F. Keying Schedule:
1. Submit three (3) copies of Keying Schedule in compliance with requirements established

during Keying Requirements Meeting unless otherwise indicated.
G. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
H. Project Record Documents:  Record actual locations of concealed equipment, services, and

conduit.
I. Maintenance Materials and Tools:  Furnish the following for Owner's use in maintenance of

project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Lock Cylinders:  Ten for each master keyed group.
3. 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.
1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified for
commercial door hardware with at least three years of documented experience and approved by
manufacturer.

C. Supplier Qualifications:  Company with certified Architectural Hardware Consultant (AHC) to
assist in work of this section.

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

match door hardware schedule.
1.8 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Warranty against defects in material and workmanship for period indicated, from Date of

Substantial Completion.
1. Closers:  Five years, minimum.
2. Exit Devices:  Three years, minimum.
3. Locksets and Cylinders:  Three years, minimum.
4. Other Hardware:  Two years, minimum.

PART 2  PRODUCTS
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2.1 DESIGN AND PERFORMANCE CRITERIA
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. 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. Applicable provisions of NFPA 101.
4. Fire-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.

5. Hardware on Fire-Rated Doors:  Listed and classified by ​UL (DIR), ITS (DIR), or testing
firm acceptable to authorities having jurisdiction ​ as suitable for application indicated.

6. Listed and certified compliant with specified standards by BHMA (CPD).
7. Auxiliary Hardware:  BHMA A156.16.
8. Straps and Tee Hinges:  BHMA A156.20.
9. Hardware Preparation for Steel Doors and Steel Frames:  BHMA A156.115.
10. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W.
11. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable

for the purpose specified.
D. 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 connection in compliance with NFPA
70.

E. Lock Function:  Provide lock and latch function numbers and descriptions of manufacturer's
series. Refer to Section 08 0671 for listing of hardware sets.

F. 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. Provide spacers or sex bolts with sleeves for through bolting of hollow metal doors and

frames.
6. Fire-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.

7. Concealed Fasteners:  Do not use through or sex bolt type fasteners on door panel sides
indicated as concealed fastener locations, unless otherwise indicated.

2.2 HINGES
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. McKinney; an Assa Abloy Group company; <>:  www.assaabloydss.com.
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2. Bommer Industries, Inc; <>:  www.bommer.com.
3. C. R. Laurence Co., Inc; <>:  www.crl-arch.com.
4. Hager Companies ​; <> ​:  www.hagerco.com/#sle.
5. Stanley, dormakaba Group; <>:  www.stanleyhardwarefordoors.com/#sle.
6. Ives; anAllegion brand; www.allegion.com/us.
7. Substitutions:  See Section 016000 - Product Requirements.

B. Hinges:  Comply with BHMA A156.1, Grade 1.
1. Butt Hinges:  Comply with BHMA A156.1 and BHMA A156.7 for templated hinges.

a. Provide hinge width required to clear surrounding trim.
2. Continuous Hinges:  Comply with BHMA A156.26.
3. Provide hinges on every swinging door.
4. Provide five-knuckle full mortise butt hinges unless otherwise indicated.
5. Provide ball-bearing hinges at each door with closer.
6. Provide non-removable pins on exterior outswinging doors.
7. Provide non-removable pins on interior outswinging doors at locations as indicated.
8. Provide power transfer hinges where electrified hardware is mounted in door leaf.
9. Provide following quantity of butt hinges for each door:

a. Doors up to 60 inches High:  Two hinges.
b. Doors From 60 inches High up to 90 inches High:  Three hinges.
c. Doors 90 inches High up to 120 inches High:  Four hinges.
d. Doors over 120 inches High:  One additional hinge per each additional 30 inches in

height.
e. Dutch Doors:  Two hinges each leaf.

2.3 FLUSH BOLTS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Adams Rite, an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. Hager Companies; <>:  www.hagerco.com/#sle.
3. Ives, an Allegion brand; <>:  www.allegion.com/us.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Flush Bolts:  Comply with BHMA A156.16, Grade 1.
1. Flush Bolt Throw:  3/4 inch, minimum.
2. Provides extension bolts in leading edge of door, one bolt into floor, one bolt into top of

frame.
a. Pairs of Swing Doors:  At inactive leaves, provide flush bolts of type as required to

comply with code.
3. Provide dustproof floor strike for bolt into floor, except at metal thresholds.

2.4 EXIT DEVICES
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Corbin Russwin, Sargent, or Yale; an Assa Abloy Group company; <>:

 www.assaabloydss.com.
2. C. R. Laurence Company, Inc; <>:  www.crl-arch.com.
3. DORMA USA, Inc; 8000 Series:  www.dorma.com/#sle.
4. Hager Companies; <>:  www.hagerco.com/#sle.
5. Stanley, dormakaba Group; <>:  www.stanleyhardwarefordoors.com/#sle.
6. Von Duprin, an Allegion brand; <>:  www.allegion.com/us.
7. Substitutions:  See Section 016000 - Product Requirements.

B. Exit Devices:  Comply with BHMA A156.3, Grade 1.
1. Lever design to match lockset trim.
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2. Provide cylinder with cylinder dogging or locking trim.
3. Provide exit devices properly sized for door width and height.
4. Provide strike as recommended by manufacturer for application indicated.
5. Provide less bottom rod (LBR) at scheduled locations to eliminate use of floor mounted

strikes.
6. Provide UL (DIR) listed exit device assemblies for fire-rated doors and panic device

assemblies for non-fire-rated doors.
7. For electrical options, provide quick connect plug-in pre-wired connectors.

2.5 ELECTRIC STRIKES
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Adams Rite, HES, or Securitron; an Assa Abloy Group company; <>:

 www.assaabloydss.com.
2. Von Duprin; an Allegion brand; www.allegion.com/us..
3. Substitutions:  See Section 016000 - Product Requirements.

B. Electric Strikes:  Comply with BHMA A156.31, Grade 1.
1. Provide UL (DIR) listed burglary-resistant electric strike; style to suit locks.
2. Provide non-handed 24 VDC electric strike suitable for door frame material and

scheduled lock configuration.
3. Provide transformer and rectifier as necessary for complete installation.
4. Connect electric strikes into fire alarm where non-rated doors are scheduled to release

with fire or sprinkler alarm condition.
2.6 LOCK CYLINDERS

A. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
1. Best, dormakaba Group; <>:  www.bestaccess.com/#sle.
2. Schlage; an Allegion brand; www.allegion.com/us..
3. Yale; an Assa Abloy Group company; www.assaabloydss.com.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated.
1. Provide standard, electronic, conventional, full size interchangeable core (FSIC), and

small format interchangeable core (SFIC) type cylinders, Grade 1, with six-pin core in
compliance with BHMA A156.5 at locations indicated.

2. Provide cylinders from same manufacturer as locking device.
3. Provide cams and/or tailpieces as required for locking devices.

2.7 CYLINDRICAL LOCKS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Corbin Russwin, Sargent, or Yale; an Assa Abloy Group company; <>:

 www.assaabloydss.com.
2. Schlage, an Allegion brand; <>:  www.allegion.com/us.
3. Stanley, dormakaba Group; <>:  www.stanleyhardwarefordoors.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Cylindrical Locks (Bored):  Comply with BHMA A156.2, Grade 1, 4000 Series.
1. Bored Hole:  2-1/8 inch diameter.
2. Latchbolt Throw:  1/2 inch, minimum.
3. Backset:  2-3/4 inch unless otherwise indicated.
4. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike

box and curved lip extending to protect frame in compliance with indicated requirements.
a. Finish:  To match lock or latch.
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b. Flat-Lip Strikes:  Provide for locks with three piece antifriction latchbolts as
recommended by manufacturer.

c. Aluminum-Frame Strike Box:  Provide strike box fabricated for use with aluminum
framing by framing manufacturer.

d. Rabbet Front and Strike:  Provide on locksets for use with rabbeted meeting rails.
5. Trim:  Provide lever handle or pull trim on outside of each lock, unless otherwise

indicated.
2.8 MORTISE LOCKS

A. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
1. Corbin Russwin, Sargent, or Yale; an Assa Abloy Group company; <>:

 www.assaabloydss.com.
2. Schlage, an Allegion brand; <>:  www.allegion.com/us.
3. Stanley, dormakaba Group; <>:  www.stanleyhardwarefordoors.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Mortise Locks:  Comply with BHMA A156.13, Grade 1, Security, 1000 Series.
1. Latchbolt Throw:  3/4 inch, minimum.
2. Deadbolt Throw:  1 inch, minimum.
3. Backset:  2-3/4 inch unless otherwise indicated.
4. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike

box and curved lip extending to protect frame in compliance with indicated requirements.
a. Flat-Lip Strikes:  Provide for locks with three piece antifriction latchbolts as

recommended by manufacturer.
b. Aluminum-Frame Strike Box:  Provide strike box fabricated for use with aluminum

framing by framing manufacturer.
c. Rabbet Front and Strike:  Provide on locksets for use with rabbeted meeting rails.
d. Finish:  To match lock or latch.

2.9 ELECTROMECHANICAL LOCKS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Sargent or Yale; an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. Schlage, an Allegion brand; <>:  www.allegion.com/us.
3. Substitutions:  See Section 016000 - Product Requirements.

B. Electromechanical Locks:  Comply with BHMA A156.25, Grade 1.
1. Provide motor-driven or solenoid-driven locks, with strike that is applicable to frame.
2. Type:  Mortise deadbolt.

2.10 AUXILIARY LOCKS (DEADLOCKS)
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. ​Yale ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
2. Stanley, dormakaba Group ​; <> ​:  www.stanleyhardwarefordoors.com/#sle.
3. [Schlage, an Allegion brand; <> : www.allegion.com/us.].
4. Substitutions:  See Section 016000 - Product Requirements.

B. Auxiliary Locks (Deadlocks):  Comply with BHMA A156.36, Grade 1.
1. Type:  Bored (cylindrical).
2. Application:  Bored.
3. Backset:  2-3/4 inch, unless otherwise indicated.
4. Bolt Throw:  1/2 inch, with latch made of hardened steel.
5. Provide strike that matches frame.

2.11 DOOR PULLS AND PUSH PLATES
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A. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
1. ​Rockwood ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
2. Hiawatha, Inc, division of Activar Construction Products Group, Inc ​; <> ​:

 www.activarcpg.com/hiawatha/#sle.
3. Trimco ​; <> ​:  www.trimcohardware.com/#sle.
4. [Ives, an Allegion brand; <> : www.allegion.com/us.].
5. Substitutions:  See Section 016000 - Product Requirements.

B. Door Pulls and Push Plates:  Comply with BHMA A156.6.
1. Pull Type:  Straight, unless otherwise indicated.
2. Push Plate Type:  Flat, with square corners, unless otherwise indicated.

a. Edges:  Beveled, unless otherwise indicated.
3. Material:  Aluminum, unless otherwise indicated.
4. On solid doors, provide matching door pull and push plate on opposite faces.
5. On glazed storefront doors, provide matching door pulls/push plates on both faces unless

otherwise indicated.
2.12 DOOR PULLS AND PUSH BARS

A. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
1. Rockwood; an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. Hiawatha, Inc, division of Activar Construction Products Group, Inc; <>:

 www.activarcpg.com/hiawatha.
3. Trimco; <>:  www.trimcohardware.com.
4. [Ives, an Allegion brand; <> : www.allegion.com/us.].
5. Substitutions:  See Section 016000 - Product Requirements.

B. Door Pulls and Push Bars:  Comply with BHMA A156.6.
1. Bar Type:  Bar set, unless otherwise indicated.
2. Material:  Aluminum, unless otherwise indicated.

2.13 COORDINATORS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. ​Rockwood ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
2. Hiawatha, Inc, division of Activar Construction Products Group, Inc ​; <> ​:

 www.activarcpg.com/hiawatha/#sle.
3. Ives, an Allegion brand ​; <> ​:  www.allegion.com/us/#sle.
4. Trimco ​; <> ​:  www.trimcohardware.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

B. Coordinators:  Provide on doors having closers and self-latching or automatic flush bolts to
ensure that inactive door leaf closes before active door leaf.
1. Type:  Bar, unless otherwise indicated.
2. Material:  Aluminum, unless otherwise indicated.
3. Ensure that coordination of other door hardware affected by placement of coordinators

and carry bar is applied properly for completely operable installation.
2.14 CLOSERS

A. Manufacturers: Subject to compliance with requirements provide products by one of the
following: Surface Mounted:
1. Corbin Russwin, Norton, Rixson, Sargent, or Yale; an Assa Abloy Group company; <>:

 www.assaabloydss.com.
2. C. R. Laurence Company, Inc; <>:  www.crl-arch.com.
3. LCN, an Allegion brand; <>:  www.allegion.com/us.



21-620 Cassville PAC 087100 - 9 Door Hardware

4. Stanley, dormakaba Group; <>:  www.stanleyhardwarefordoors.com/#sle.
5. Substitutions:  See Section 016000 - Product Requirements.

B. Closers:  Comply with BHMA A156.4, Grade 1.
1. Type:  Surface mounted to door.
2. Provide door closer on each exterior door.
3. Provide door closer on each fire-rated and smoke-rated door.

a. Spring hinges are not an acceptable self-closing device, unless otherwise
indicated.

4. Where an overlapping astragal is included on pairs of swinging doors, provide
coordinator to ensure door leaves close in proper order.

5. At corridor entry doors, mount closer on room side of door.
6. At outswinging exterior doors, mount closer on interior side of door.

2.15 PROTECTION PLATES
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Rockwood; an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. C. R. Laurence Company, Inc; <>:  www.crl-arch.com.
3. Hiawatha, Inc, an Activar Construction Products Group company; <>:

 www.activarcpg.com/hiawatha.
4. Ives, an Allegion brand; <>:  www.allegion.com/us.
5. Trimco; <>:  www.trimcohardware.com.
6. Substitutions:  See Section 016000 - Product Requirements.

B. Protection Plates:  Comply with BHMA A156.6.
C. Metal Properties:  Aluminum.

1. Metal, Standard Duty:  Thickness 0.05 inch, minimum.
D. Edges:  Square, on four sides unless otherwise indicated.
E. Fasteners:  Countersunk screw fasteners.
F. Drip Guard:  Provide at head of exterior doors unless covered by roof or canopy.

2.16 KICK PLATES
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Hiawatha, Inc, an Activar Construction Products Group company; <>:  
2. Ives, an Allegion brand; <>:  www.allegion.com/us/#sle.
3. Trimco ​; <> ​:  www.trimcohardware.com/#sle.
4. [Rockwood; an Assa Abloy Group company; <> : www.assaabloydss.com.].
5. Substitutions:  See Section 016000 - Product Requirements.

B. Kick Plates:  Provide along bottom edge of push side of every door with closer, except
aluminum storefront and glass entry doors, unless otherwise indicated.
1. Size:  8 inch high by 2 inch less door width (LDW) on push side of door.

2.17 DOOR HOLDERS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. McKinney or Rockwood; an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. C. R. Laurence Company, Inc; <>:  www.crl-arch.com.
3. Hiawatha, Inc, division of Activar Construction Products Group, Inc; <>:

 www.activarcpg.com/hiawatha.
4. Trimco; <>:  www.trimcohardware.com.
5. Substitutions:  See Section 016000 - Product Requirements.

B. Door Holders:  Comply with BHMA A156.16, Grade 1.
1. Type:  Lever, or kick down stop, with rubber bumper at bottom end.
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2. Material:  Aluminum.
2.18 FLOOR STOPS

A. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
1. Rockwood; an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. Hiawatha, Inc, division of Activar Construction Products Group, Inc; <>:

 www.activarcpg.com/hiawatha.
3. Trimco; <>:  www.trimcohardware.com.
4. ​Ives; an Allegion brand; ​.
5. Substitutions:  See Section 016000 - Product Requirements.

B. Floor Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.
1. Provide floor stops when wall surface is not available; be cautious not to create a tripping

hazard.
2. Type:  Manual hold-open, with pencil floor stop.
3. Material:  Aluminum housing with rubber insert.

2.19 WALL STOPS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. ​Rockwood ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
2. Hiawatha, Inc, division of Activar Construction Products Group, Inc; <>:  
3. Trimco ​; <> ​:  www.trimcohardware.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Wall Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.
1. Provide wall stops to prevent damage to wall surface upon opening door.
2. Type:  Bumper, concave, wall stop.
3. Material:  Aluminum housing with rubber insert.

2.20 ASTRAGALS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. ​Pemko ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
2. Zero International, Inc ​; <> ​:  www.zerointernational.com/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

B. Astragals:  Comply with BHMA A156.22.
1. Provide surface mounted astragal to cover or fill space for full door height between pair of

doors or door and adjacent jamb.
2. Type:  Split, two parts, and with sealing gasket.
3. Material:  Aluminum, with neoprene weatherstripping.
4. Provide non-corroding fasteners at exterior locations.

2.21 THRESHOLDS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. ​Pemko ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
2. Zero International, Inc ​; <> ​:  www.zerointernational.com/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

B. Thresholds:  Comply with BHMA A156.21.
1. Provide threshold at each exterior door, unless otherwise indicated.
2. Type:  Flat surface.
3. Material:  Aluminum.
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4. Threshold Surface:  Fluted horizontal grooves across full width.
5. Field cut threshold to profile of frame and width of door sill for tight fit.
6. Provide non-corroding fasteners at exterior locations.

2.22 WEATHERSTRIPPING AND GASKETING
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Pemko; an Assa Abloy Group company; <>:  www.assaabloydss.com.
2. Zero International, Inc:  www.zerointernational.com.
3. Substitutions:  See Section 016000 - Product Requirements.

B. Weatherstripping and Gasketing:  Comply with BHMA A156.22.
1. Door Sweep Type:  Encased in retainer.
2. Provide gasketing for smoke and draft control doors that complies with local codes,

requirements of assemblies tested in accordance with UL 1784.
3. Provide weatherstripping on each exterior door at head, jambs, and meeting stiles of door

pairs, unless otherwise indicated; .
4. Provide door bottom sweep on each exterior door, unless otherwise indicated.
5. Provide sound-rated gasketing and automatic door bottom on doors indicated as "Sound-

Rated", "Acoustical", or with "Sound Transmission Class (STC) rating"; fabricate as
continuous gasketing, do not cut or notch gasketing material.

2.23 SILENCERS
A. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
1. Ives, an Allegion brand; <><>:  www.allegion.com/us/#sle.
2. ​Rockwood ​; an Assa Abloy Group company ​; <> ​:  www.assaabloydss.com/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

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

2.24 FIRE DEPARTMENT LOCK BOX
A. Fire Department Lock Box:

1. Heavy-duty, surface mounted, solid stainless-steel box with hinged door and interior
gasket seal; single drill resistant lock with dust covers and tamper alarm.

2. Capacity:  Holds2 keys.
3. Finish:  Manufacturer's standard dark bronze.

2.25 EXIT MOTION SENSOR
A. Manufacturers:

1. Securitron; an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.
2. Substitutions:  See Section 016000 - Product Requirements.

B. Exit Motion Sensor:  Interior passive infrared detection device to initiate door release of exit
door magnetic lock.
1. Power:  12 VDC.
2. Provide adjustable detector face to allow for precise pattern configurations, and easy

pattern adjustment.
3. Provide relay that operates before transistor to prevent false alarms.
4. Operating Temperature:  32 to 110 degrees F.

2.26 POWER SUPPLY
A. Manufacturers:

1. Securitron; an Assa Abloy Group company; <>:  www.assaabloydss.com.
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2. Substitutions:  See Section 016000 - Product Requirements.
B. Power Supply:  Hard wired, with multiple zones providing eight (8) breakers for each output

panel with individual control switches and LED's; UL (DIR) Class 2 listed.
1. Power:  24 VAC, 10 Amp; with 120 VAC power supply.
2. Operating Temperature:  32 to 110 degrees F.
3. Provide with emergency release terminals that release devices upon activation of fire

alarm system.
2.27 FINISHES

A. Finishes:  Provide door hardware of same finish, unless otherwise indicated.
1. Primary Finish:  626; satin chromium plated over nickel, with brass or bronze base

material (former US equivalent US26D); BHMA A156.18.
2. Exceptions:

a. Where base material metal is specified to be different, provide finish that is an
equivalent appearance in accordance with BHMA A156.18.

b. Hinges for Fire-Rated Doors:  Steel base material with painted finish, in
compliance with NFPA 80.

c. Door Closer Covers and Arms:  Color as selected by Architect from manufacturer's
standard colors unless otherwise indicated.

d. Aluminum Surface Trim and Gasket Housings:  Anodized to match door panel
finish, not other hardware, unless otherwise indicated.

e. Hardware for Aluminum Storefront Doors:  Finished to match door panel finish,
except at hand contact surfaces provide stainless steel with satin finish, unless
otherwise indicated.

PART 3  EXECUTION
3.1 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. Verify that electric power is available to power operated devices and of correct characteristics.
3.2 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.
B. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA

80.
C. Install hardware for smoke and draft control doors in accordance with NFPA 105.
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. 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 Wood Doors:  Install in compliance with DHI WDHS.3 recommendations.
3. Mounting heights in compliance with ADA Standards:

a. Locksets:  40-5/16 inch.
b. Push Plates/Pull Bars:  42 inch.
c. Deadlocks (Deadbolts):  48 inch.
d. Exit Devices:  40-5/16 inch.
e. Door Viewer:  43 inch; standard height 60 inch.

G. 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.
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3.3 ADJUSTING
A. Adjust hardware for smooth operation.
B. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.4 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.
C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional

cost.
3.5 PROTECTION

A. Protect finished Work under provisions of Section 017000 - Execution and Closeout
Requirements.

B. Do not permit adjacent work to damage hardware or finish.
END OF SECTION
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SECTION 088000 - GLAZING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Insulating glass units.
B. Glazing units ​​.
C. Glazing compounds.

1.2 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealants for other than glazing purposes.
B. Section 081113 - Hollow Metal Doors and Frames:  Glazed lites in doors and borrowed lites.
C. Section 081416 - Flush Wood Doors:  Glazed lites in doors.
D. Section 088723 - Safety and Security Films.

1.3 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials Current Edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test 2015 (Reaffirmed 2020).
C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,

Setting Blocks, and Spacers 2005 (Reapproved 2019).
D. ASTM C1036 - Standard Specification for Flat Glass 2021.
E. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass

2018.
F. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.
G. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat

Glass 2021a.
H. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings 2016.
I. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation

2019.
J. GANA (SM) - GANA Sealant Manual 2008.
K. NFRC 100 - Procedure for Determining Fenestration Product U-factors 2020.
L. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence 2020.
M. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and

Systems 2023.
1.4 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting a minimum 5 business days before
starting work of this section; require attendance by each of the affected installers.

1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data on ​Insulating Glass Unit and Glazing Unit ​ Glazing Types:  Provide structural,

physical and environmental characteristics, size limitations, special handling and installation
requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Samples:  Submit 1 sample 12 inch by 12 inch in sizeof glass units.
E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.
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B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience and approved by manufacturer.

C. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are
certified under the National Glass Association's Certified Glass Installer Program.

1.7 FIELD CONDITIONS
A. Do not install glazing when ambient temperature is less than 40 degrees F.
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.8 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Insulating Glass Units:  Provide a ten (10) year manufacturer warranty to include coverage for

seal failure, interpane dusting or misting, including providing products to replace failed units.
C. Laminated Glass:  Provide a ​ten (10) ​ year manufacturer warranty to include coverage for

delamination, including providing products to replace failed units.
PART 2  PRODUCTS
2.1 MANUFACTURERS:  Subject to compliance with requirements, provide products by one

of the following:
A. Glass Fabricators:

1. Trulite Glass & Aluminum Solutions, LLC:  www.trulite.com/#sle.
2. Cardinal Glass Industries:  www.cardinalcorp.com/#sle.
3. Guardian Glass, LLC:  www.guardinaglass.com.
4. Oldcastle Building Envelope:  www.obe.com.
5. Pilkington North Ameria, Inc;  www.pilkington.com
6. Vitro Architectural Glass:  www.vitroglazings.com

B. Source Limitations for Glass: Obtain from single source from single manufacturer for each glass
type.
1. Obtain tinted glass from single source from single manufacturer.
2. Obtain reflective-coated glass from single source from single manufacturer.

C. Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer
for each product and installation method.

2.2 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES
A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and

to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Design Pressure:  Calculated in accordance with applicable codes and as indicated on

Drawings.
2. Comply with ASTM E1300 for design load resistance of glass type, thickness,

dimensions, and maximum lateral deflection of supported glass.
3. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
4. Differential Shading: Design glass to resist thermal stresses induced by differential

shading within individual glass lites.
5. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
C. Thermal and Optical Performance:  Provide exterior glazing products with performance

properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
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1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National
Laboratory (LBNL) WINDOW 6.3 computer program.

2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using
Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.

3. Solar Optical Properties:  Comply with NFRC 300 test method.
2.3 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.
1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048, Kind HS and FT,

Condition A, (uncoated) unless
3. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.
4. Tinted Type:  ASTM C1036, Class 2 - Tinted, Quality - Q3, with color and performance

characteristics as indicated.
5. Thicknesses:  As indicated; provide greater thickness as required for exterior glazing

wind load design.
2.4 INSULATING GLASS UNITS

A. Manufacturers:
1. Cardinal Glass Industries ​; <> ​: www.cardinalcorp.com/#sle.
2. Guardian Glass, LLC ​; <> ​: www.guardianglass.com/#sle.
3. Pilkington North America Inc ​; <> ​: www.pilkington.com/na/#sle.Pilkington North America

Inc ​; <> ​: www.pilkington.com/na/#sle.
4. Vitro Architectural Glass (formerly PPG Glass); <>: www.vitroglazings.com/#sle.

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Perimeter Spacers:  Manufacturer's standard space material and construction.
a. Products:  Subject to compliance with requirements, provide one of the following:

1) Technoform Glass Insulation; TGI-Spacer:  www.glassinsulation.us.
2) Thermix; a brand of Ensigner USA; Thermix:  www.thermix.de.

4. Spacer Color:  Black.
5. Edge Seal:

a. Dual-Sealed System:  Provide manufacturer's standard primary and secondary
sealsants.

6. Color:  Black.
7. Purge interpane space with dry air, hermetically sealed.

2.5 BASIS OF DESIGN - INSULATING GLASS UNITS
A. Basis of Design - Insulating Glass Units:  Vision glazing, with low-e coating.

1. Applications:  Exterior insulating glass glazing unless otherwise indicated.
2. Space between lites filled with air.
3. Total Thickness:  1 inch.
4. Thermal Transmittance (U-Value) ​, Winter - Center of Glass ​:  ​0.29 ​​, nominal ​.
5. Visible Light Transmittance (VLT):  ​35 ​ percent ​, nominal ​.
6. Solar Heat Gain Coefficient (SHGC):  ​0.25 ​​, nominal ​.
7. Visible Light Reflectance ​, Outside ​:  ​6 ​ percent ​, nominal ​.
8. Glazing Method: ​Dry glazing method, gasket glazing ​.
9. Spacer Color:  Black.
10. Edge Seal:
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a. Single-Sealed System:  Provide silicone sealant as seal applied around perimeter.
11. Color:  Black.
12. Purge interpane space with dry air, hermetically sealed.
13. Basis of Design - Vitro Architectural Glass (formerly PPG Glass):

 www.vitroglazings.com/#sle.
14. Outboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Low-E Coating: Vitro Architectural Glass (formerly PPG Glass) Solarban 60 on #3
surface.

b. Glass Tint:  Solargray (light-gray).
15. Inboard Lite:  Heat-strengthened float glass, 1/4 inch thick.

a. Glass:  Clear.
2.6 GLAZING UNIT SCHEDULE

A. Monolithic Interior Vision Glazing:
1. Applications:  Interior glazing unless otherwise indicated.
2. Glass Type:  Heat-strengthened float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch, nominal.
5. Safety Glazing as indicated on Drawings.

2.7 GLAZING COMPOUNDS
A. Silicone Sealant:  Single component; neutral curing; capable of water immersion without loss of

properties; non-bleeding, non-staining; ASTM C920, Type S, Grade NS, Class 100/50, Use NT ;
with cured Shore A hardness range of 15 to 25; color as selected by Architect from
manufacturer's full range.

B. Manufacturers:
1. BASF Corporation ​; <> ​: www.basf.com/us/en.html/#sle.
2. Dow Corning Corporation; 790 Silicone Building Sealant:

 www.dowcorning.com/construction.
3. Momentive Performance Materials, Inc; SCS2700 SilPruf LM:  www.momentive.com.
4. Pecora Corporation; 890NST:  www.pecora.com.
5. Sika Corporation; SikaSil WS-290:  www.sika.com.
6. Tremco Commercial Sealants & Waterproofing; Spectrum 1:  www.tremcosealants.com.

2.8 ACCESSORIES
A. General: Provide products of material, size, and shape complying with referenced glazing

standard, with requirements of manufacturers of glass and other glazing materials for
application indicated, and with a proven record of compatibility with surfaces contacted in
installation.

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or

minus 5.
D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass

manufacturer to maintain glass lites in place for installation indicated.
E. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side

walking).
F. Glazing Tape:  Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated

with adhesive on both surfaces; and complying with AAMA 800 for the following types:
1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a

full bead of liquid sealant.
G. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM

C864 Option II; color black.
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H. Glazing Clips:  Manufacturer's standard type.
I. Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and

density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

PART 3  EXECUTION
3.1 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that the minimum required face and edge clearances are being provided.
C. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may

impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

D. Verify that sealing between joints of glass framing members has been completed effectively.
E. Proceed with glazing system installation only after unsatisfactory conditions have been

corrected.
3.2 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.3 INSTALLATION, GENERAL
A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing

material manufacturers, unless more stringent requirements are indicated, including those in
glazing referenced standards.

B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

C. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

D. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.
E. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.
F. Prevent glass from contact with any contaminating substances that may be the result of

construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, etc.

3.4 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)
A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the

interior of the building.
B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.
C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to

attain full contact.
D. Install removable stops without displacing glazing gasket; exert pressure for full continuous

contact.
3.5 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.
C. Clean glass and adjacent surfaces after sealants are fully cured.
D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial

Completion in accordance with glass manufacturer's written recommendations.
3.6 PROTECTION
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A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION



21-620 Cassville PAC 088719 - 1 Security Glazing Film

SECTION 088719 - SECURITY GLAZING FILM
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Glazing film applied to new glazing assemblies.
1.2 REFERENCE STANDARDS

A. WEY-SA-C1 - Standard for shooter/attack certification and forced entry.
B. GSA Level C - General Services Administration Standard Test Method for Glazing and Window

Systems Subject to Dynamic Overpressure Loadings.
C. EN356 P4 - Testing and Classification of Resistance Against Manual Attack.
D. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials Current Edition.
E. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test 2015 (Reaffirmed 2020).
F. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,

Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014 (Reapproved
2021).

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2023.

H. ASTM F1642/F1642M - Standard Test Method for Glazing and Glazing Systems Subject to
Airblast Loadings 2017.

I. UL 972 - Standard for Burglary Resisting Glazing Material Current Edition, Including All
Revisions.

1.3 SUBMITTALS
A. Test Reports: Detailed reports of full-scale chamber tests to specified criteria, using assemblies

identical to those required for this project.
B. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Record of product certifications for safety requirements.
2. Preparation instrucitons and reccomendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

C. Product Samples For each film product to be used provide one sample a minimum of 4 inches
by 4 inches representing actual product, color, and pattern.

1.4 CLOSEOUT SUBMITTALS
A. Warranty form filled out in Owner's name.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's un-opened packaging until ready for installation.
B. Store and dispose of solvent-based materials and materials used with solvent-based materials

in accordance with requirements of authoritis having jurisdiction.
1.6 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limites
reccomended by manufacturer for optimal results.  Do no install products under environmental
conditions outside of manufacturer's absolute limits.

1.7 WARRANTY
A. Provide 12 year manufacturer's replacement warranty covering film against peerling, cracking,

discoloration, and deterioration.
PART 2  PRODUCTS
2.1 Clear microlayered safety and security window film

A. Film to be applied at the back (on the interior side / opposite of attack face) side of glazing.
1. Basis-of-Design: 3M Scotchshield Ultra S800 Safety and Security Film. Optically clear

microlayered polyester film with a durable acrylic abrasion resistant coating over one
surface and a pressure sensitive adhesive on the other. The adhesive is pressure-
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activated, not water-activated, and forms a physical bond, not chemical bond, to the
glass. The film is microlayered with both plastic and ductile polyester layers for tear
resistance.
a. Glazing Film: Transparent polyster film for permanent bonding to glass.
b. Thickness: 0.008 inches (8 mils) minimum.
c. Color: Clear
d. Visible Light Transmittance: 87 percent when film is applied to 1/4 thick clear

annealed glass.
B. Film to be applied at the front (protected face) side of glazing.

1. Basis-of-Design: 3M Scotchshield Ultra S70 Solar Safety Window Film. Optically clear
polyester film, with a durable acrylic abrasion resistant coating over the surface and
pressure sensitive adhesive on the other.
a. Glazing Film: Transparent polyester film for permanent bonding to glass.
b. Thickness: 0.007 inches (7 mils) minimum.
c. Color: Clear

2.2 Attachment system method
A. Impact Protection Adhesive (IPA).

1. Thickness: 0.008 inches (8 mils) minimum using a single layer film.  Multi-layered film to
achieve thickness is not permitted.

2. Color: Clear.
3. Construciton: 3-ply laminate.
4. Adhesive Type: Pressure sensative.
5. Tensile Strength: 28,500 psi minimum.
6. Breaking Strength: 615 lbs/inch minimum.
7. Elongation at Break 230% maximum.
8. Surface Burning Characteristics: Flame spread index of 25 minimum and smoke

developed index of 450 maximum when tested in accordance with ASTM E84 (Class A).
9. Visible Light Transmittance: 87 percent when film is applied to 1/4 thick clear annealed

glass.
10. Anchoring System: DOW 995 or GE SCS2000 SilPruf Structural Sealant with high impact

styrene trim.
PART 3  EXECUTION
3.1 INSTALLERS

A. Utilize installers trained and certified by film manufacturer in the application of the product.
3.2 EXAMINATION

A. Field-Applied Film: Verify that the existing conditions are adequate for the proper application
and performance of film.

B. Verify that the glass is not cracked, chipped, broken, or damaged before installation.
C. Verify that frames are securely anchored and free from defects before installation.

3.3 PREPARATION
A. Clean glass to remove dust, dirt, paint, oil, grease, mildew, mold, or any other contaminants that

ould inhibit adhesion.
B. Immediately prior to applying film, thoroughly wash glass with a neutral cleaning solution.
C. Protext adjacent surfaces.
D. Do not being installation of film until substrates have been properly prepared.

3.4 ​INSTALLATION ​
A. Install in accordance with manufacturer's instructions, without air bubbles, wrinkles, streaks,

bands, thin spots, pinholes, or gaps as required to achieve specified performance.
B. Accurately cut film with straight edges to required sizes alowing between a 1/16" to 1/8 gap at

perimeter of glazed panel unless other required by anchorage method.
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C. Provide seamless installation unless limited by manufacturing.  Do not provide overlapped
installation.

D. Clean glass and excess structural sealants from finished surfaces.
E. Remove any labels or protective covers.

3.5 PROTECTION
A. Protect installed products until completion of the project.
B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 092116 - GYPSUM BOARD ASSEMBLIES
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Metal stud wall framing.
C. Metal channel ceiling framing.
D. Acoustic insulation.
E. Gypsum wallboard.
F. Joint treatment and accessories.
G. Textured finish system.

1.2 RELATED REQUIREMENTS
A. Section 054000 - Cold-Formed Metal Framing:  Structural steel stud framing.
B. Section 061000 - Rough Carpentry:  Building framing and sheathing.
C. Section 061000 - Rough Carpentry:  Wood blocking product and execution requirements.
D. Section 078400 - Firestopping:  Top-of-wall assemblies at fire-resistance-rated walls.
E. Section 079200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
1.3 REFERENCE STANDARDS

A. AISI S100-12 - North American Specification for the Design of Cold-Formed Steel Structural
Members 2012.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2022.
D. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and

Nonmetallic-Coated for Cold-Formed Framing Members 2015.
E. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board 2017 (Reapproved 2022).
F. ASTM C514 - Standard Specification for Nails for the Application of Gypsum Board 2004

(Reapproved 2020).
G. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 2018.
H. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing 2017.
I. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products 2020.
J. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board 2020.
K. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum

Veneer Base 2019.
L. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017.
M. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior

Gypsum Panel Products and Fiber-Reinforced Cement Panels 2019.
N. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels 2019, with

Editorial Revision (2020).
O. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber 2021.
P. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016).
Q. ASTM E413 - Classification for Rating Sound Insulation 2022.
R. GA-216 - Application and Finishing of Gypsum Panel Products 2021.
S. GA-600 - Fire Resistance and Sound Control Design Manual 2021.
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T. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 SUBMITTALS
A. Product Data:  Provide data on metal framing, gypsum board, glass mat faced gypsum board,

accessories, and joint finishing system.
B. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
PART 2  PRODUCTS
2.1 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

B. Interior Partitions, Indicated as Sound-Rated:  Provide completed assemblies with the following
characteristics:
1. Acoustic Attenuation:  STC of 50-54 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
C. Fire Rated Assemblies:  Provide completed assemblies ​with the following characteristics: ​

1. Fire Rated Partitions:  ​UL listed assembly as indicated on Drawings ​​​.
2. Fire Rated Shaft Walls:  ​UL listed assembly as indicated on Drawings ​​​.
3. Fire-Resistance-Rated Area Separation Walls:  ​UL listed assembly as indicated on

Drawings ​​​.
4. ICC IBC Item Numbers:  Comply with applicable requirements of ICC IBC for the

particular assembly.
5. Gypsum Association File Numbers:  Comply with requirements of GA-600 for the

particular assembly.
D. STC-Rated Assemblies: Provide complete assemblies identical to those tested in assembly

indicated according to ASTM E 90 and classified according to ASTM E 413 by and independent
agency.

2.2 METAL FRAMING MATERIALS
A. Manufacturers - Metal Framing, Connectors, and Accessories:

1. ClarkDietrich; <>:  www.clarkdietrich.com/#sle.
2. Jaimes Industries; <>: www.jaimesind.com/#sle.
3. Marino; <>:  www.marinoware.com/#sle.
4. R-stud, LLC; <>:  www.rstud.com/#sle.
5. Phillips Manufacturing Co; <>:  www.phillipsmfg.com/#sle.
6. SCAFCO Corporation; <>:  www.scafco.com/#sle.
7. Steel Construction Systems; <>:  www.steelconsystems.com/#sle.
8. Substitutions:  See Section 016000 - Product Requirements.

B. Structural Steel Framing for Application of Gypsum Board:  As specified in Section 054000.
C. Non-Loadbearing Framing System Components:  ASTM C645; galvanized sheet steel, of size

and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of ​L/240 at 7.5 psf ​.
1. Studs:  "C" shaped with knurled or emobossed faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C-shaped.
4. Furring Members:  Hat-shaped sections, minimum depth of 7/8 inch.
5. Resilient Furring Channels:  Single or double leg configuration; 1/2 inch channel depth.

a. Products:
1) Same manufacturer as other framing materials.
2) ClarkDietrich; RC Deluxe Resilient Channel:  www.clarkdietrich.com/#sle.
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3) Phillips Manufacturing Co; RC-2 Resilient Sound Channel:
 www.phillipsmfg.com/#sle.

4) Substitutions:  See Section 016000 - Product Requirements.
D. Shaft Wall Studs and Accessories:  ASTM C645; galvanized sheet steel, of size and properties

necessary to comply with ASTM C754 and specified performance requirements.
E. Area Separation Wall Studs and Accessories:  ASTM C645; galvanized sheet steel, of size and

properties necessary to comply with specified performance requirements.
F. Partition Head to Structure Connections:  Provide mechanical anchorage devices that

accommodate deflection using slotted holes, screws, and anti-friction bushings, preventing
rotation of studs while maintaining structural performance of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI S100-12.
2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot-dipped

galvanized coating.
3. Provide components UL-listed for use in UL-listed fire-resistance-rated head of partition

joint systems indicated on drawings.
4. Provide mechanical anchorage devices as described above that accommodate deflection

while maintaining the fire-resistance rating of the wall assembly.
a. Products:

1) FireTrak Corporation; Posi Klip.
2) Metal-Lite, Inc; The System.
3) Substitutions:  See Section 016000 - Product Requirements.

5. Deflection and Firestop Track:
6. Provide top track preassembled with connection devices spaced to fit stud spacing

indicated on drawings; minimum track length of 12 feet.
G. Non-structural Framing Accessories:

1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
a. Materials:  ASTM A36/A36M formed sheet steel support member with factory-

welded ASTM A1003/A1003M steel plate base.
b. Height:  35-3/4 inches.
c. Products:

1) ClarkDietrich; Pony Wall (PW):  www.clarkdietrich.com/#sle.
2) Substitutions:  See Section 016000 - Product Requirements.

3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled
channel to wall studs for lateral bracing.
a. Products:

1) ClarkDietrich; FastBridge Clip (FB33):  www.clarkdietrich.com/#sle.
4. Flexible Wood Backing:  Fire-retardant-treated wood with sheet steel connectors.

a. Products:
1) ClarkDietrich; Danback:  www.clarkdietrich.com/#sle.
2) Substitutions:  See Section 016000 - Product Requirements.

2.3 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board: Subject to compliance with requirements, provide

products by one of the following:
1. American Gypsum Company; <>:  www.americangypsum.com/#sle.
2. CertainTeed Corporation; <>:  www.certainteed.com/#sle.
3. Continental Building Products; <>:  www.continental-bp.com/#sle.
4. Georgia-Pacific Gypsum; <>:  www.gpgypsum.com/#sle.
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5. National Gypsum Company; <>:  www.nationalgypsum.com/#sle.
6. PABCO Gypsum; <>:  www.pabcogypsum.com/#sle.
7. USG Corporation; <>:  www.usg.com/#sle.
8. Substitutions:  See Section 016000 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated

tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
3. Thickness:  

a. Vertical Surfaces:  5/8 inch.
b. Ceilings:  5/8 inch.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

4. Paper-Faced Products:
a. American Gypsum Company; FireBloc Type X Gypsum Wallboard.
b. CertainTeed Corporation; Type X Drywall.
c. Continental Building Products; Firecheck Type X.
d. Georgia-Pacific Gypsum; ToughRock Fireguard X.
e. Substitutions:  See Section 016000 - Product Requirements.

5. Mold Resistant Paper Faced Products:
a. American Gypsum Company; M-Bloc Type X.
b. CertainTeed Corporation; M2Tech 5/8" Type X Moisture & Mold Resistant Drywall.
c. Continental Building Products;  Mold Defense Type X.
d. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold-Guard.
e. National Gypsum Company; Gold Bond XP Gypsum Board.
f. Substitutions:  See Section 016000 - Product Requirements.

C. Abuse Resistant Wallboard:
1. Application: High-traffic areas indicated.
2. Surface Abrasion:  Level 2, minimum, when tested in accordance with ASTM

C1629/C1629M.
3. Indentation:  Level 2, minimum, when tested in accordance with ASTM C1629/C1629M.
4. Soft Body Impact:  Level 2, minimum, when tested in accordance with ASTM

C1629/C1629M.
5. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
6. Paper-Faced Type:  Gypsum wallboard, as defined in ASTM C1396/C1396M.
7. Type:  Fire-resistance-rated Type X, UL or WH listed.
8. Thickness:  5/8 inch.
9. Edges:  Tapered.
10. Paper-Faced Products:

a. American Gypsum Company; M-Bloc AR Type X.
b. CertainTeed Corporation; Extreme Abuse Resistant Drywall with M2Tech.
c. Continental Building Products;  Protecta AR 100 Type X with Mold Defense.
d. Continental Building Products;  Rapid Deco Level 5 Type X with Protecta.
e. Georgia-Pacific Gypsum; ToughRock Fireguard X Mold Guard Abuse-Resistant.
f. National Gypsum Company; Gold Bond Hi-Abuse XP Gypsum Board.
g. Substitutions:  See Section 016000 - Product Requirements.

D. Impact Resistant Wallboard:
1. Application: High-traffic areas indicated.
2. Surface Abrasion: Level 3, minimum, when tested in accordance with ASTM

C1629/C1629M.
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3. Indentation:  Level 2, minimum, when tested in accordance with ASTM C1629/C1629M.
4. Soft Body Impact:  Level 3, minimum, when tested in accordance with ASTM

C1629/C1629M.
5. Hard Body Impact:  Level 3, minimum, when tested in accordance with ASTM

C1629/C1629M.
6. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
7. Paper-Faced Type:  Gypsum wallboard, as defined in ASTM C1396/C1396M.
8. Type:  Fire-resistance-rated Type X, UL or WH listed.
9. Thickness:  5/8 inch.
10. Edges:  Tapered.
11. Paper-Faced Products:

a. American Gypsum Company; M-Bloc IR Type X.
b. CertainTeed Corporation; Extreme Impact Resistant Drywall with M2Tech.
c. Continental Building Products;  Protecta HIR 300 Type X with Mold Defense.
d. National Gypsum Company; Gold Bond Hi-Impact XP Gypsum Board.
e. Substitutions:  See Section 016000 - Product Requirements.

E. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch.
3. Edges: Tapered.
4. Products:

a. CertainTeed Corporation; Interior Ceiling Drywall.
b. Continental Building Products; Sagcheck.
c. Georgia-Pacific Gypsum; ToughRock Span 24 Ceiling Board.
d. Substitutions:  See Section 016000 - Product Requirements.

F. Exterior Sheathing Board:  As specified in Section 061000.
G. Shaftwall and Coreboard:  Type X; 1 inch thick by 24 inches wide, beveled long edges, ends

square cut.
1. Paper-Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM

C1396/C1396M; water-resistant faces.
2. Glass Mat Faced Type:  Glass mat shaftliner gypsum panel or glass mat coreboard

gypsum panel as defined in ASTM C1658/C1658M.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. Paper-Faced Products:

a. American Gypsum Company; M-Bloc Shaft Liner.
b. American Gypsum Company; Shaft Liner.
c. CertainTeed Corporation; M2Tech Type X Shaftliner.
d. Georgia-Pacific Gypsum; ToughRock Shaftliner.
e. National Gypsum Company; Gold Bond Fire-Shield Shaftliner XP.
f. Substitutions:  See Section 016000 - Product Requirements.

5. Glass Mat Faced Products:
a. American Gypsum Company; M-Glass Shaft Liner.
b. CertainTeed Corporation; GlasRoc Shaftliner Type X.
c. Continental Building Products;  Shaftliner Type X.
d. Continental Building Products;  Mold Defense Shaftliner Type X.
e. Continental Building Products;  Weather Defense Platinum Shaftliner Type X.
f. Georgia-Pacific Gypsum; DensGlass Shaftliner (mold-resistant).
g. National Gypsum Company; Gold Bond Brand eXP Shaftliner.
h. National Gypsum Company; Gold Bond Fire-Shield Shaftliner XP.
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i. Substitutions:  See Section 016000 - Product Requirements.
2.4 Gypsum Wallboard ACCESSORIES

A. Acoustic Insulation:  ASTM C665; preformed glass fiber, friction fit type, unfaced.  Thickness:  ​4
inch ​.

B. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.
1. Products:

a. Franklin International, Inc; Titebond GREENchoice Professional Acoustical Smoke
and Sound Sealant:  www.titebond.com/#sle.

b. Liquid Nails, a brand of PPG Architectural Coatings; AS-825 Acoustical Sound
Sealant:  www.liquidnails.com/#sle.

c. Substitutions:  See Section 016000 - Product Requirements.
C. Finishing Accessories:  ASTM C1047, galvanized steel or rolled zinc, unless noted otherwise.

1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional corner bead and control joints, provide U-

bead, L-bead, and LC-bead at exposed panel edges.
D. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for

project conditions.
1. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated.
2. Joint Compound:  Drying type, vinyl-based, ready-mixed.

a. Products:
1) CertainTeed Corporation; Extreme All-Purpose Joint Compound:

www.certainteed.com/#sle.
2) Continental Building Products ​;  <> ​:  www.continental-bp.com/#sle.
3) Substitutions:  See Section 016000 - Product Requirements.

E. Finishing Compound:  Surface coat and primer, takes the place of skim coating.
1. Products:

a. CertainTeed Corporation; Quick Prep Plus Interior Prep Coat:
 www.certainteed.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.
F. High Build Drywall Surfacer: Vinyl acrylic latex-based coating for spray application, designed to

take the place of skim coating and separate paint primer in achieving Level 5 finish.
1. Products:

a. CertainTeed Corporation; Level V Wall and Ceiling Primer/Surfacer with M2Tech:
www.certainteed.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.
G. Textured Finish Materials:  Latex-based compound; plain.

1. Products:
a. CertainTeed Corporation; Extreme Texture Coat/Acrylic Texture with M2Tech:

 www.certainteed.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

H. Nails for Attachment to Wood Members:  ASTM C514.
I. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and size to

suit application; to rigidly secure materials in place.
PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
3.2 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
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1. Fasten runners to structure with short leg to finished side, using appropriate power-driven
fasteners at not more than 24 inches on center.

2. Install studs at spacing required to meet performance requirements.
B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special

friction studs.
1. On walls over sixteen feet high, screw-attach studs to runners top and bottom.
2. Seal perimeter of shaft wall and penetrations with acoustical sealant.

3.3 FRAMING INSTALLATION
A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

1. Level ceiling system to a tolerance of 1/1200.
2. Laterally brace entire suspension system.
3. Install bracing as required at exterior locations to resist wind uplift.

C. Studs:  Space studs at 16 inches on center.
1. Extend partition framing as indicated in Drawings.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified
mechanical devices in accordance with manufacturer's instructions; verify free movement
of top of stud connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

E. Standard Wall Furring:  Install at concrete and masonry walls scheduled to receive gypsum
board, not more than 4 inches from floor and ceiling lines and abutting walls.  Secure in place
on alternate channel flanges at maximum 24 inches on center.
1. Orientation:  Horizontal.
2. Spacing:  As indicated.

F. Acoustic Furring:  Install resilient channels at maximum 24 inches on center.  Locate joints over
framing members.

G. Blocking:  Install wood blocking for support of:
1. Framed openings.
2. Wall-mounted cabinets.
3. Plumbing fixtures.
4. Toilet partitions.
5. Toilet accessories.
6. Wall-mounted door hardware.

3.4 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

1. Place one bead continuously on substrate before installation of perimeter framing
members.

2. Place continuous bead at perimeter of each layer of gypsum board.
3. Seal around all penetrations by conduit, pipe, ducts, and rough-in boxes, except where

firestopping is provided.
3.5 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.
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B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.
1. Exception: Tapered edges to receive joint treatment at right angles to framing.

C. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with water-
resistant sealant.

D. Installation on Metal Framing:  Use screws for attachment of gypsum board.
E. Installation on Wood Framing:  For rated assemblies, comply with requirements of listing

authority.  For nonrated assemblies, install as follows:
1. Single-Layer Applications:  Screw attachment.

3.6 INSTALLATION OF TRIM AND ACCESSORIES
A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.

1. Not more than 30 feet apart on walls and ceilings over 50 feet long.
B. Corner Beads:  Install at external corners, using longest practical lengths.  
C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.7 JOINT TREATMENT
A. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound and

finish with drying type joint compound.
B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 5:  Walls and ceilings to receive semi-gloss or gloss paint finish and other areas
specifically indicated.

2. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

3. Level 3:  Walls to receive textured wall finish.
4. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
5. Level 1:  Fire rated wall areas above finished ceilings, whether or not accessible in the

completed construction.
6. Level 0:  Temporary partitions.
7. Level 0:  Surfaces indicated to be finished in later stage of project.

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.
2. Taping, filling, and sanding are not required at surfaces behind adhesive applied ceramic

tile and fixed cabinetry.
3. Taping, filling, and sanding are not required at base layer of double-layer applications.

D. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.

3.8 TEXTURE FINISH
A. Apply finish texture coating by means of spraying apparatus in accordance with manufacturer's

instructions and to match approved sample.
3.9 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
in any direction.

END OF SECTION
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SECTION 093000 - TILING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Tile for floor applications.
B. Tile for wall applications.
C. Cementitious backer board as tile substrate.
D. Ceramic trim.
E. Non-ceramic trim.

1.2 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealing joints between tile work and adjacent construction

and fixtures.
1.3 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium) 2019.

B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in the
Wet-Set Method, with Portland Cement Mortar 2017.

C. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a
Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar
2017.

D. ANSI A108.1c - Contractor's Option: Installation of Ceramic Tile in the Wet-Set Method with
Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar
Setting Bed with Dry-Set or Latex-Portland Cement Mortar 1999 (Reaffirmed 2021).

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive 2019.

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar 2021.

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grout Epoxy 1999 (Reaffirmed 2019).

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout 1999 (Reaffirmed 2019).

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout 1999 (Reaffirmed 2019).

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework
2017.

K. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units 2018.

L. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior
Glue Plywood) Latex-Portland Cement Mortar 1999 (Reaffirmed 2019).

M. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone 2005 (Reaffirmed
2021).

N. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar
2019.

O. ANSI A118.6 - American National Standard Specifications for Standard Cement Grouts for Tile
Installation 2019.

P. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units 2019.

Q. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone 2014 (Reaffirmed
2019).
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R. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation 2014 (Reaffirmed 2019).

S. ANSI A137.1 - American National Standard Specifications for Ceramic Tile 2022.
T. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring

2022.
U. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete

Subfloor Using Anhydrous Calcium Chloride 2022.
V. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation 2023.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting ​one week ​ before starting work of

this section; require attendance by all affected installers.
1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.

Include instructions for using grouts and adhesives.
C. Samples:  Mount tile and apply grout on ​two ​ plywood panels, minimum ​36 by 36 inches ​ in size

illustrating pattern, color variations, and grout joint size variations.
D. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain

removal methods.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Tile:  10 square feet of each size, color, and surface finish combination.
3. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount

installed for each type, composition, color, pattern, and size indicated.
1.6 QUALITY ASSURANCE

A. Maintain one copy of and ANSI A108/A118/A136 and TCNA (HB) on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products

specified in this section, with minimum five years of documented experience.
C. Installer Qualifications:

1. Company specializing in performing tile installation, with minimum of five years of
documented experience.

1.7 MOCK-UP
A. See Section 014000 - Quality Requirements, for general requirements for mock-up.
B. Construct tile mock-up where indicated on drawings, incorporating all components specified for

the location.
1. Minimum size of mock-up is indicated on drawings. Mock ups to include wall and floor

tile.
2. Approved mock-up may remain as part of the Work.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.9 FIELD CONDITIONS
A. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar

materials.
PART 2  PRODUCTS
2.1 TILE

A. Manufacturers:  ​​​______ ​​​
1. American Olean Corporation:  www.americanolean.com/#sle.
2. Dal-Tile Corporation:  www.daltile.com/#sle.
3. Emser Tile, LLC:  www.emser.com/#sle.
4. Terrazzo & Marble Supply Companies:  www.tmsupply.com/#sle.
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5. Fiandre Architectural Surfaces www.granitifiandre.com
6. Landmark Ceramics www.landmarkceramics.com
7. Substitutions:  See Section 016000 - Product Requirements.

B. Ceramic Tile ​​:  ​ANSI A137.1 standard grade. ​
1. Size: As indicated on Drawings.
2. Color(s):  As indicated on Drawings.
3. Pattern:  As indicated on Drawings.
4. Products: As indicated on Drawings.

C. Porcelain Tile ​​:  ​ANSI A137.1 standard grade. ​
1. Size: As indicated on Drawings.
2. Color(s):  As indicated on drawings.
3. Pattern:  As indicated on Drawings..
4. Products: As indicated on Drawings.

2.2 TRIM AND ACCESSORIES
A. Ceramic Trim:  Matching bullnose, double bullnose, cove base, and cove ceramic shapes in

sizes coordinated with field tile.
1. Applications:

a. Open Edges:  Bullnose.
b. Inside Corners:  Jointed.
c. Floor to Wall Joints:  Cove base.

2. Manufacturers:  Same as for tile.
B. Non-Ceramic Trim:  Satin brass anodized extruded aluminum, style and dimensions to suit

application, for setting using tile mortar or adhesive.
1. Applications:

a. Open edges of wall tile.
b. Open edges of floor tile.
c. Wall corners, outside and inside.
d. Transition between floor finishes of different heights.
e. Floor to wall joints.
f. Borders and other trim as indicated on drawings.

2. Manufacturers:
a. Schluter-Systems:  www.schluter.com/#sle.
b. Genesis APS International:  www.genesis-aps.com/#sle.

2.3 SETTING MATERIALS
A. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.

1. Applications:  Use this type of bond coat where indicated and where no other type of
bond coat is indicated.

2. Products:
a. ARDEX Engineered Cements; ARDEX N 23 MICROTEC:

 www.ardexamericas.com/#sle.
b. Custom Building Products; ProLite Premium Rapid Setting Large Format Tile

Mortar, with Multi-Surface Bonding Primer:
 www.custombuildingproducts.com/#sle.

c. TEC, an H.B. Fuller Construction Products Brand; TEC Ultimate Large Tile Mortar:
 www.tecspecialty.com/#sle.

2.4 GROUTS
A. Standard Grout:  ANSI A118.6 standard cement grout.

1. Applications:  Use this type of grout where indicated and where no other type of grout is
indicated.
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2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less
than 1/8 inch wide.

3. Color(s):  As indicated on drawings.
4. Products: Subject to compliance with requirements provide products by one of the

following:
a. Custom Building Products; Polyblend Non-Sanded Grout:

 www.custombuildingproducts.com/#sle.
b. LATICRETE International, Inc; LATICRETE 1500 Sanded Grout:

 www.laticrete.com/#sle.
c. Mapei Corporation www.mapei.com

B. Stain Resistant Grout Additive:  Liquid admixture for sanded and unsanded cement-based
grouts; mix with dry grout material in place of water.
1. Applications:  ​all grout applications ​.

2.5 Maintenance Materials
A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew

resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products: Subject to compliance with requirements, provide products by one of the

following:
a. ARDEX Engineered Cements; ARDEX SX:  www.ardexamericas.com/#sle.
b. Custom Building Products; Commercial 100% Silicone Caulk:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE LATASIL:  www.laticrete.com/#sle.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.
2. Products: Subject to compliance with requirements, provide products by one of the

following:
a. Merkrete, by Parex USA, Inc; Merkrete Grout Sealer:  www.merkrete.com/#sle.

2.6 ACCESSORY MATERIALS
A. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12; not

intended as waterproofing.
1. Crack Resistance:  No failure at 1/8 inch gap, minimum.
2. Fluid or Trowel Applied Type:

a. Material:  ​Synthetic rubber, Synthetic rubber, Acrylic, or Acrylic ​.
b. Thickness:  20 mils, maximum.
c. Products:

1) LATICRETE International, Inc; LATICRETE Blue 92 Anti-Fracture
Membrane:  www.laticrete.com/#sle.

2) Merkrete, by Parex USA, Inc; Merkrete Fracture Guard:
 www.merkrete.com/#sle.

B. Waterproofing Membrane at Floors:  Specifically designed for bonding to cementitious substrate
under thick mortar bed or thin-set tile; complying with ANSI A118.10.
1. Crack Resistance:  No failure at 1/16 inch gap, minimum; comply with ANSI A118.12.
2. Fluid or Trowel Applied Type:

a. Material:  Synthetic rubber or Acrylic.
b. Thickness:  25 mils, minimum, dry film thickness.
c. Products:

1) ARDEX Engineered Cements; ARDEX 8+9:  www.ardexamericas.com/#sle.
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2) Custom Building Products; RedGard Crack Prevention and Waterproofing
Membrane:  www.custombuildingproducts.com/#sle.

3) TEC, an H.B. Fuller Construction Products Brand; TEC HydraFlex
Waterproofing Crack Isolation Membrane:  www.tecspecialty.com/#sle.

4) LATICRETE International, Inc; LATICRETE HYDRO BAN:
 www.laticrete.com/#sle.

C. Backer Board:   Cementitious type complying with ANSI A118.9;  high density, glass fiber
reinforced, 1/2 inch thick; 2 inch wide coated glass fiber tape for joints and corners.
1. Products:

a. Custom Building Products; WonderBoard Lite Backerboard:
www.custombuildingproducts.com/#sle.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive tile.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
setting materials to sub-floor surfaces.

D. Verify that concrete sub-floor surfaces are ready for tile installation by testing for moisture
emission rate and alkalinity; obtain instructions if test results are not within the following limits:
1. Moisture Emission Rate:  Not greater than 3 lb per 1000 sq ft per 24 hours, test in

accordance with ASTM F1869.
2. Alkalinity (pH):  Verify pH range of 5 to 9, test in accordance with ASTM F710.

E. Verify that required floor-mounted utilities are in correct location.
3.2 PREPARATION

A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.
C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable

flatness tolerances.
D. Install backer board in accordance with ANSI A108.11 and board manufacturer's instructions.

 Tape joints and corners, cover with skim coat of setting material to a feather edge.
E. Blending: For tile exhibiting color variations, verify that tile has been factory blended and

packaged so tile units taken from one package show same range of colors as those taken from
other packages and match approved Samples. If not factory blended, either return to
manufacturer or blend tiles at Project site before installing.

3.3 INSTALLATION - GENERAL
A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of

ANSI A108.1a through ANSI A108.13, manufacturer's instructions, and TCNA (HB)
recommendations.

B. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for TCNA
installation methods specified in tile installation schedules. Comply with parts of the ANSI A108
series "Specifications for Installation of Ceramic Tile" that are referenced in TCNA installation
methods, specified in tile installation schedules, and apply to types of setting and grouting
materials used.

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

D. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
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E. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

F. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make grout
joints without voids, cracks, excess mortar or excess grout, or too little grout.

G. Form internal angles square and external angles bullnosed.
H. Install ceramic accessories rigidly in prepared openings.
I. Install non-ceramic trim in accordance with manufacturer's instructions.
J. Sound tile after setting.  Replace hollow sounding units.
K. Keep control and expansion joints free of mortar, grout, and adhesive.
L. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
M. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.
N. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either

bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
3.4 INSTALLATION - FLOORS - THIN-SET METHODS

A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set or
latex-Portland cement bond coat, with standard grout, unless otherwise indicated.
1. Where waterproofing membrane is indicated, install in accordance with TCNA (HB)

Method F122, with latex-Portland cement grout.
B. Over wood substrates, install in accordance with TCNA (HB) Method F142, with standard grout,

unless otherwise indicated.
C. Over wood substrate with backer board underlayment, install in accordance with TCNA (HB)

Method F144, for cementitious backer boards, with standard grout.
3.5 INSTALLATION - WALL TILE

A. On exterior walls install in accordance with TCNA (HB) Method W244, thin-set over
cementitious backer units, with waterproofing membrane.

B. Over cementitious backer units on studs, install in accordance with TCNA (HB) Method W244,
using membrane at toilet rooms.

C. Over interior concrete and masonry install in accordance with TCNA (HB) Method W202, thin-
set with dry-set or latex-Portland cement bond coat.

3.6 CLEANING
A. Clean tile and grout surfaces.

3.7 PROTECTION
A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 095100 - ACOUSTICAL CEILINGS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.2 REFERENCE STANDARDS
A. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2022.
B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems

for Acoustical Tile and Lay-In Panels 2019.
C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions 2022.
D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products 2022.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference:  Conduct conference at Project Site.  
1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on suspension system components.
C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.6 FIELD CONDITIONS
A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent

prior to, during, and after acoustical unit installation.
PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Acoustic Tiles/Panels:
1. Armstrong World Industries, Inc ​; <> ​:  www.armstrong.com/#sle.
2. CertainTeed Corporation ​; <> ​:  www.certainteed.com/#sle.
3. USG ​; <> ​:  www.usg.com/#sle.
4. ​Chicago Metallic ​.
5. ​Rockfon ​.
6. Substitutions:  See Section 016000 - Product Requirements.

B. Suspension Systems:
1. Same as for acoustical units.

2.2 ACOUSTICAL UNITS
A. Acoustical Units - General:  ASTM E1264, Class A.
B. Acoustical Tile Type ACT1 ​​​: Painted mineral fiber, ASTM E1264 Type III, with the following

characteristics:
1. Basis of Design Product: USG Radar ClimaPlus High-NRC/High-CAC
2. Size:  24 by ___ inches  24"x24".
3. Thickness:  ​3/4" inches ​.
4. Light Reflectance:  ​0.84 ​ percent, determined in accordance with ASTM E1264.
5. NRC Range:  ​0.70 ​ to ​______ ​, determined in accordance with ASTM E1264.
6. Ceiling Attenuation Class (CAC): ​35 ​, determined in accordance with ASTM E1264.
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7. Edge:  Square.
8. Surface Color:  White.

C. ​Glass Fiber ​Acoustical Panels ​ Type ACT2 ​:  ​Vinyl ​ faced glass fiber ​ASTM E1264 Type X ​ with
the following characteristics:
1. Basis of Design Product: USG Climaplus Clean Room
2. Size:  ​24 by 24 inches ​.
3. Thickness:  ​5/8 inches ​.
4. Light Reflectance:  ​0.79 ​ percent, determined in accordance with ASTM E1264.
5. NRC Range:  ​0.55 ​ to ​0.55 ​, determined in accordance with ASTM E1264.
6. Ceiling Attenuation Class (CAC): ​35 ​, determined in accordance with ASTM E1264.
7. Edge:  Square.
8. Surface Color:  White.
9. Surface Pattern:  ​Perforated, small holes ​.

D. Gypsum Ceiling Board: See Section 092116 - Gypsum Board Assemblies.
2.3 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with stabilizer bars, clips, splices, perimeter moldings, and hold down
clips as required.

B. Exposed ​ Steel ​ Suspension System ​​:  Formed ​galvanized steel ​, commercial quality cold rolled ​;
heavy-duty ​.
1. Profile:  Tee; 15/16 inch wide face.
2. Finish:  White painted.

C. Metal Perimeter System: Pre-finished, extruded aluminum trim.
1. Products:

a. ​​FORMATIONS - Armstrong Ceiling Solutions ​​.
b. Substitutions:  See Section 016000 - Product Requirements.

2. Profile: Drywall grid; 1-1/2 inch suspension system.
3. Trim: Axiom Vector - Armstront Ceiling Solutions
4. Trim Height: as indicated on Drawings.
5. Trim Color: as indicated on Drawings.

2.4 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic

requirements, and ceiling system flatness requirement specified.
B. Perimeter Moldings:  Same material and finish as grid.

1. At Exposed Grid:  Provide L-shaped molding for mounting at same elevation as face of
grid.

C. Acoustical Insulation:  ​ASTM C665 friction fit type, unfaced batts ​.
1. Thickness:  2 inch.
2. Size:  To fit acoustical suspension system.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that layout of hangers will not interfere with other work.

3.2 INSTALLATION - SUSPENSION SYSTEM
A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, and

manufacturer's instructions and as supplemented in this section.
B. Rigidly secure system, including integral mechanical and electrical components, for maximum

deflection of 1:360.
C. Locate system on room axis according to reflected plan.
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D. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other
work.

E. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where
carrying members are spliced, avoid visible displacement of face plane of adjacent members.

F. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

G. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

H. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

I. Do not eccentrically load system or induce rotation of runners.
J. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with

other interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

3.3 INSTALLATION - ACOUSTICAL UNITS
A. Install acoustical units in accordance with manufacturer's instructions.
B. Fit acoustical units in place, free from damaged edges or other defects detrimental to

appearance and function.
C. Fit border trim neatly against abutting surfaces.
D. Install units after above-ceiling work is complete.
E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.
F. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.
G. Lay acoustical insulation for a distance of 48 inches either side of acoustical partitions as

indicated.
H. Install hold-down clips on panels within 20 ft of an exterior door.

3.4 TOLERANCES
A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.
B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION
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SECTION 096500 - RESILIENT FLOORING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Resilient base.
B. Resilient stair accessories.
C. Installation accessories.

1.2 RELATED REQUIREMENTS
A. Section 090561 - Common Work Results for Flooring Preparation:  Independent agency testing

of concrete slabs, removal of existing floor coverings, cleaning, and preparation.
1.3 REFERENCE STANDARDS

A. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source 2019a, with Editorial Revision (2020).

B. ASTM F1859 - Standard Specification for Rubber Sheet Floor Covering Without Backing 2021a.
C. ASTM F1861 - Standard Specification for Resilient Wall Base 2021.
D. ASTM F1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing 2019.
E. ASTM F2169 - Standard Specification for Resilient Stair Treads 2015 (Reapproved 2020).
F. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using

a Radiant Heat Energy Source 2023.
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; including sizes, patterns and colors available; and installation instructions.
C. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection.
D. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning, stripping, and re-waxing.
E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  ​​​100 square feet ​​​ of each type and color or 10%, whichever is

greater.
3. Extra Wall Base:  ​10 linear feet ​ of each type and color, or 10%, whichever is greater.
4. Extra Stair Materials:  Quantity equivalent to 5 percent of each type and color.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the

correct style, color, quantity and run numbers.
B. Store all materials off of the floor in an acclimatized, weather-tight space.
C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.
D. Protect roll materials from damage by storing on end.
E. Do not double stack pallets.

1.6 FIELD CONDITIONS
A. Store materials for not less than 48 hours prior to installation in area of installation at a

temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

PART 2  PRODUCTS
3.1 SHEET FLOORING

A. Vinyl Sheet Flooring - Type _____:  Homogeneous without backing, with color and pattern
throughout full thickness.
1. Minimum Requirements:  Comply with ASTM F1913.
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2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

3. Thickness:  0.080 inch nominal.
4. Seams:  Heat welded.
5. Integral coved base with cap strip.
6. Pattern:  ​As indicated on drawings ​.
7. Color:  As indicated on drawings.

B. Rubber Sheet Flooring - Type ____:  100 percent rubber composition, color and pattern through
total thickness.
1. Minimum Requirements:  Comply with ASTM F1859, Type 1, without backing.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
3. Thickness:  0.125 inch minimum.
4. Seams:  Heat welded.
5. Surface Texture:  Smooth.
6. Pattern:  ​As indicated on drawings ​.
7. Color:  As indicated on drawings.

C. Welding Rod:  Solid bead in material compatible with flooring, produced by flooring
manufacturer for heat welding seams, and in color matching field color.

3.2 STAIR COVERING
A. Stair Treads:  Vinyl; full width and depth of stair tread in one piece; tapered thickness.

1. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
a. Burke Flooring; Endura Stair Treads: www.burkeflooring.com/#sle.
b. Johnsonite, a Tarkett Company; _______:  www.johnsonite.com/#sle.
c. Roppe Corp; _______:  www.roppe.com/#sle.

2. Minimum Requirements:  Comply with ASTM F2169, Type TV, vinyl, thermoplastic.
3. Color:  As indicated on drawings.

B. Stair Nosings:  1-1/2 inch horizontal return, 1-1/8 inch vertical return, full width of stair tread in
one piece.
1. Manufacturers:  Subject to compliance with requirements provide products by one of the

following:
a. Burke Flooring; Ascend Stair Nosings: www.burkeflooring.com/#sle.
b. Johnsonite, a Tarkett Company ​; <> ​:  www.johnsonite.com/#sle.
c. Roppe Corp ​; <> ​:  www.roppe.com/#sle.

2. Material:  Vinyl.
3. Color:  As indicated on drawings.

3.3 RESILIENT BASE
A. Resilient Base ​​:  ASTM F1861, ​Type TV, vinyl, thermoplastic ​; top set ​Style B, Cove ​.

1. Manufacturers: Subject to compliance with requirements provide products by one of the
following:
a. Burke Flooring ​​: www.burkeflooring.com/#sle.
b. Johnsonite, a Tarkett Company ​; <> ​:  www.johnsonite.com/#sle.
c. Roppe Corp ​; <> ​:  www.roppe.com/#sle.

2. Height: As indicated on Drawings.
3. Length:  Roll 120 feet.
4. Color:  As indicated on drawings.

3.4 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.
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B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring
manufacturer.

C. Moldings, Transition and Edge Strips:  Same material as flooring.
1. Manufacturers: Subject to compliance with requirements provide products by one of the

following:
a. Burke Flooring; ____: www.burkeflooring.com/#sle.
b. Johnsonite, a Tarkett Company; _______:  www.johnsonite.com.
c. Roppe Corp; _______:  www.roppe.com.

PART 3  EXECUTION
4.1 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that
might telegraph through flooring, clean, dry, and free of curing compounds, surface hardeners,
and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free, and are ready to receive resilient base.

C. Verify that required floor-mounted utilities are in correct location.
4.2 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other

defects with sub-floor filler to achieve smooth, flat, hard surface.
C. Prohibit traffic until filler is fully cured.

4.3 Installation - General
A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install in accordance with manufacturer's written instructions.

4.4 Installation - Resilient Base
A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.
B. Miter internal corners.  At external corners, use premolded units.  At exposed ends, use

premolded units.
C. Install base on solid backing.  Bond tightly to wall and floor surfaces.
D. Scribe and fit to door frames and other interruptions.

4.5 Installation - Stair Coverings
A. Install stair coverings in one piece for full width and depth of tread.
B. Adhere over entire surface.  Fit accurately and securely.

4.6 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.
B. Clean in accordance with manufacturer's written instructions.

4.7 PROTECTION
A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 096813 - TILE CARPETING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Carpet tile, fully adhered.
1.2 RELATED REQUIREMENTS

A. Section 090561 - Common Work Results for Flooring Preparation:  Independent agency testing
of concrete slabs, removal of existing floor coverings, cleaning, and preparation.

1.3 REFERENCE STANDARDS
A. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor

Covering Materials 2016 (Reapproved 2021).
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns, colors available, and method of installation.
C. Shop Drawings:  Indicate layout of joints.
D. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color

selected.
E. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions

requiring special attention, and ________.
F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning.
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Carpet Tiles:  Quantity equal to 5 percent of total installed of each color and pattern

installed.
1.5 Warranty

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of
carpet tile installation that fail in materials or workmanship within specified warranty period.
1. Warranty Period: 10 years from date of Substantial Completion.

1.6 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing specified carpet tile with

minimum three years documented experience.
B. Installer Qualifications:  Company specializing in installing carpet tile with minimum three years

documented experience and approved by carpet tile manufacturer.
1.7 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.
PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Tile Carpeting: Subject to compliance with requirements provide products by one of the
following:
1. Interface, Inc ​; <> ​:  www.interfaceinc.com/#sle.
2. Milliken & Company ​; <> ​:  www.milliken.com/#sle.
3. Tandus ​; <> ​:  www.tandus.com/#sle.
4. J&J Flooring Group, LLC www.jjflooringgroup.com
5. Shaw Industries Group, Inc. www.shawcontract.com

2.2 MATERIALS
A. Tile Carpeting ​​, Type <>  ​​:  ​​<> ​​

1. Product Line: As indicated on Drawings.
2. Size: As indicated on Drawings.
3. Color: As indicated on Drawings.
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4. Pattern:  As indicated on Drawings..
5. Surface Flammability Ignition:  Pass ASTM D2859 (the "pill test").

2.3 ACCESSORIES
A. Sub-Floor Filler:  White premix latex; type recommended by flooring material manufacturer.
B. Adhesives:

1. Compatible with materials being adhered; maximum VOC content of 50 g/L; CRI (GLP)
certified; in lieu of labeled product, independent test report showing compliance is
acceptable.

C. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer; releasable type.
PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within tolerances specified for that type of
work and are ready to receive carpet tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work,
are dust-free,  and are ready to receive carpet tile.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to sub-floor surfaces.

D. Cementitious Sub-floor Surfaces:  Verify that substrates are dry enough and ready for flooring
installation by testing for moisture and pH.
1. Test in accordance with Section 090561.
2. Obtain instructions if test results are not within limits recommended by flooring material

manufacturer and adhesive materials manufacturer.
E. Verify that required floor-mounted utilities are in correct location.

3.2 PREPARATION
A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Remove sub-floor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and

other defects with sub-floor filler.
C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until filler is

cured.
D. Vacuum clean substrate.

3.3 INSTALLATION
A. Starting installation constitutes acceptance of sub-floor conditions.
B. Install carpet tile in accordance with manufacturer's instructions.
C. Blend carpet from different cartons to ensure minimal variation in color match.
D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.
E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building

lines.
F. Locate change of color or pattern between rooms under door centerline.
G. Fully adhere carpet tile to substrate.
H. Trim carpet tile neatly at walls and around interruptions.
I. Complete installation of edge strips, concealing exposed edges.

3.4 CLEANING
A. Remove excess adhesive without damage, from floor, base, and wall surfaces.
B. Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 098430 - SOUND-ABSORBING WALL AND CEILING UNITS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Sound-absorbing panels.
B. Mounting accessories.

1.2 RELATED REQUIREMENTS
A. Section 095100 - Acoustical Ceilings:  Ceiling suspension system.

1.3 REFERENCE STANDARDS
A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients

by the Reverberation Room Method 2022.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2023.
C. ASTM E795 - Standard Practices for Mounting Test Specimens During Sound Absorption Tests

2023.
1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed data sheets for products specified.
C. Shop Drawings:  Fabrication and installation details, panel layout, and fabric orientation.
D. Verification Samples:  Fabricated samples of each type of panel specified; 12 by 12 inch,

showing construction and edge details.
1.6 CLOSEOUT SUBMITTALS

A. Maintenance data.
1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Panels:  Quantity equal to 5 percent of total installed, but not less than one of each

type.
a. Provide complete assembly, including mounting devices.

3. Fabric: For each fabric, color, and pattern installed furnish length equal to 10 percent of
amount installed but not fewer than 10 yards.

1.8 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company with not less than five years of experience in

manufacturing acoustical products similar to those specified.
1.9 DELIVERY, STORAGE, AND HANDLING

A. Protect acoustical units from moisture during shipment, storage, and handling. Deliver in
factory-wrapped bundles; do not open bundles until units are needed for installation.

B. Store units flat, in dry, well-ventilated space; do not stand on end.
C. Protect edges from damage.

PART 2  PRODUCTS
2.1 WOOD VENEER SOUND-ABSORBING UNITS

A. Manufacturers:
1. ​TerraMai; Grille Slat: www.terramai.com ​.
2. Substitutions:  See Section 016000 - Product Requirements.

B. Wood Veneer Acoustical Panels for Walls:  Medium Density Fiberboard (MDF) core panels with
prime grade finished face veneer and non-woven acoustic material adhered to back of panel.
Basis-of-design to be TerraMai, Grille Slat.
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1. Surface Burning Characteristics:  Flame spread index of 25 or less and smoke developed
index of 450 or less, when tested in accordance with ASTM E84.

2. Noise Reduction Coefficient (NRC):  ​0.92 to 0.95 ​ when tested in accordance with ASTM
C423 ​ for Type A mounting, per ASTM E795 ​.

3. Acoustic Back-Up Material:  Compressed fiberglass board, 1.5 lbs/cu ft density, in sizes
to fit furring applications.
a. Thickness:  ​2 inch ​.

4. Panel Size:  As indicated on drawings.
5. Mounting:  Use fixing clips to attach to ​furring strips ​ anchored to ​wall substrate ​.

a. Edge Profile:  ​Square ​.
2.2 FABRICATION

A. Factory-applied finishes on wood veneer panels to be uniform, smooth, and without blemishes.
2.3 ACCESSORIES

A. Back-Mounting Accessories:  Manufacturer's standard accessories for concealed support,
designed to allow panel removal ​​:

B. Fixing Clips:  Manufacturers standard for application as indicated.
C. Furring Strips:  ​as recommended by manufacturer ​.

PART 3  EXECUTION
3.1 EXAMINATION

A. Examine substrates for conditions detrimental to installation of acoustical units. Proceed with
installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A. Install acoustical units in locations as indicated, following manufacturer's installation

instructions.
B. Align panels accurately, with edges plumb and top edges level.  Scribe to fit accurately at

adjoining work and penetrations.
C. Furring Mounted Wood Veneer Panels:

1. Install furring strip along meeting edges of adjacent panels to ensure they are attached to
same furring strip along abutted edge; 24 inch on center, maximum.

2. Install acoustic back-up material between furring as required for application.
3. Adhere first panel from edge to furring strip, and attach subsequent panels using fixing

clips.
D. Install acoustical units to construction tolerances of plus or minus 1/16 inch for the following:

1. Plumb and level.
2. Flatness.
3. Width of joints.

3.3 CLEANING
A. Clean fabric facing upon completion of installation from dust and other foreign materials,

following manufacturer's instructions.
END OF SECTION
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SECTION 099113 - EXTERIOR PAINTING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Surface preparation.
B. Field application of paints.
C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated, including the following:
1. Exposed surfaces of steel lintels and ledge angles.
2. Mechanical and Electrical:

a. On the roof and outdoors, paint equipment that is exposed to weather or to view,
including factory-finished materials.

D. Do Not Paint or Finish the Following Items:
1. Items factory-finished unless otherwise indicated; materials and products having factory-

applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of

equipment.
5. Non-metallic roofing and flashing.
6. Stainless steel, anodized aluminum, bronze, terne coated stainless steel, zinc, and lead.
7. Marble, granite, slate, and other natural stones.
8. Floors, unless specifically indicated.
9. Ceramic and other types of tiles.
10. Brick, glass unit masonry, architectural concrete, cast stone, integrally colored plaster

and stucco.
11. Exterior insulation and finish system (EIFS).
12. Glass.
13. Concealed pipes, ducts, and conduits.

1.2 RELATED REQUIREMENTS
A. Section 055000 - Metal Fabrications:  Shop-primed items.
B. Section 099123 - Interior Painting.

1.3 DEFINITIONS
A. Comply with ASTM D16 for interpretation of terms used in this section.

1.4 REFERENCE STANDARDS
A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications

2019.
B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials 2020.
C. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association Current Edition.
D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current

Edition.
E. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
F. SSPC-SP 6 - Commercial Blast Cleaning 2007.
G. SSPC-SP 13 - Surface Preparation of Concrete 2018.

1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
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1. Manufacturer's name, product name and/or catalog number, and general product
category (e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating

range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.

D. Manufacturer's Instructions:  Indicate special surface preparation procedures.
E. Maintenance Data:  Submit data including finish schedule showing where each

product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.6 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
1.7 MOCK-UP

A. See Section 014000 - Quality Requirements, for general requirements for mock-up.
B. Provide panel, 5 feet long by 3 feet wide, illustrating paint  color, texture, and finish.
C. Mock-up may remain as part of the work.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.9 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside

the humidity ranges required by the paint product manufacturer.
D. Minimum Application Temperatures for Latex Paints:  50 degrees F for exterior; unless required

otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. Substitution of MPI-approved products by a different manufacturer is preferred over

substitution of unapproved products by the same manufacturer.
2. Substitution of a different paint system using MPI-approved products by the same

manufacturer will be considered.
B. Paints:
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1. Behr Process Corporation ​; <> ​:  www.behr.com/#sle.
2. PPG Paints ​; <> ​:  www.ppgpaints.com/#sle.
3. Rodda Paint Company ​; <> ​: www.roddapaint.com/#sle.
4. Sherwin-Williams Company ​; <> ​:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.
2.2 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless required to be a field-catalyzed paint.
1. Where MPI paint numbers are specified, provide products listed in Master Painters

Institute Approved Product List, current edition available at www.paintinfo.com, for
specified MPI categories, except as otherwise indicated.

2. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

3. Provide materials that are compatible with one another and the substrates indicated
under conditions of service and application, as demonstrated by manufacturer based on
testing and field experience.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected
later by Architect from the manufacturer's full line.

C. Colors:  As indicated on drawings.
1. Extend colors to surface edges; colors may change at any edge as directed by Architect.

2.3 PAINT SYSTEMS - EXTERIOR
A. Paint E-OP - Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete,

concrete masonry units, brick, fiber cement siding, primed wood, and primed metal.
1. Two top coats and one coat primer.
2. Top Coat(s):  Exterior Latex; MPI #10, 11, 15, 119, or 214.

a. Products:
1) PPG Paints Speedhide Exterior Latex Satin, 6-2045XI Series. (MPI #15)
2) Sherwin-Williams Resilience, Satin. (MPI #15)

3. Top Coat(s):  Exterior Alkyd Enamel; MPI #94 or 96.
a. Products:

1) PPG Paints Interior/Exterior Industrial Enamel, Gloss, 7-282. (MPI #96)
2) PPG Paints Fast Dry 35 Quick Drying Enamel, Gloss, 95-9000.
3) Rodda Porsalite, Semi-Gloss, 745001. (MPI #94)

4. Primer:  As recommended by top coat manufacturer for specific substrate.
2.4 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.1 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
D. Test shop-applied primer for compatibility with subsequent cover materials.
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E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes
unless moisture content of surfaces are below the following maximums:
1. Fiber Cement Siding:  12 percent.
2. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
3. Exterior Wood:  15 percent, measured in accordance with ASTM D4442.

3.2 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or repair existing paints or finishes that exhibit surface defects.
D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces for finishing.
E. Seal surfaces that might cause bleed through or staining of topcoat.
F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted
in manufacturer's written instructions.

2. Prepare surface as recommended by top coat manufacturer and according to SSPC-SP
13.

H. Masonry:
1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of

surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.
I. Fiber Cement Siding:  Remove dirt, dust and other foreign matter with a stiff fiber brush.  Do not

coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

J. Aluminum:  Remove surface contamination and oils and wash with solvent according to SSPC-
SP 1.

K. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.

L. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using using methods

recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

M. Exterior Wood Surfaces to Receive Opaque Finish:  Remove dust, grit, and foreign matter.
 Seal knots, pitch streaks, and sappy sections.  Fill nail holes with tinted exterior calking
compound after prime coat has been applied.  Back prime concealed surfaces before
installation.

N. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.3 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Exterior Wood to Receive Opaque Finish:  If final painting must be delayed more than 2 weeks
after installation of woodwork, apply primer within 2 weeks and final coating within 4 weeks.

C. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".
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D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

E. Apply each coat to uniform appearance.
F. Sand wood and metal surfaces lightly between coats to achieve required finish.
G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.4 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.5 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 099123 - INTERIOR PAINTING
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Surface preparation.
B. Field application of  paints.
C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless

otherwise indicated.
D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and

operating parts of equipment.
5. Stainless steel, anodized aluminum, bronze, terne coated stainless steel, and lead items.
6. Marble, granite, slate, and other natural stones.
7. Floors, unless specifically indicated.
8. Ceramic and other tiles.
9. Brick, architectural concrete, cast stone, integrally colored plaster and stucco.
10. Glass.
11. Acoustical materials, unless specifically indicated.
12. Concealed pipes, ducts, and conduits.

1.2 RELATED REQUIREMENTS
A. Section 055000 - Metal Fabrications:  Shop-primed items.
B. Section 099113 - Exterior Painting.

1.3 DEFINITIONS
A. Comply with ASTM D16 for interpretation of terms used in this section.

1.4 REFERENCE STANDARDS
A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications

2019.
B. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating 2005 (Reapproved

2017).
C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and

Wood-Based Materials 2020.
D. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current

Edition.
E. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
F. SSPC-SP 6 - Commercial Blast Cleaning 2007.

1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product

category (e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified paint system(s) product is to be used in; include description

of each system.
C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches in size, illustrating

range of colors available for each finishing product specified.
1. Where sheen is specified, submit samples in only that sheen.
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D. Maintenance Data:  Submit data including finish schedule showing where each
product/color/finish was used, product technical data sheets, material safety data sheets
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and finished
surfaces, and color samples of each color and finish used.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
3. Label each container with color in addition to the manufacturer's label.

1.6 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,

with minimum three years documented experience.
1.7 MOCK-UP

A. See Section 014000 - Quality Requirements, for general requirements for mock-up.
B. Provide panel, 3 feet long by 5 feet wide, illustrating paint color, texture, and finish.
C. Locate where directed by Architect.
D. Mock-up may remain as part of the work.

1.8 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.9 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the paint product manufacturer.
B. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
C. Do not apply materials when relative humidity exceeds 85 percent; at temperatures less than 5

degrees F above the dew point; or to damp or wet surfaces.
D. Minimum Application Temperatures for Paints:  50 degrees F for interiors unless required

otherwise by manufacturer's instructions.
E. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.
1. Substitution of MPI-approved products by a different manufacturer is preferred over

substitution of unapproved products by the same manufacturer.
2. Substitution of a different paint system using MPI-approved products by the same

manufacturer will be considered.
B. Paints:

1. Behr Process Corporation:  www.behr.com/#sle.
2. PPG Paints:  www.ppgpaints.com/#sle.
3. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.
2.2 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless intended to be a field-catalyzed paint.
1. Provide paints and finishes of a soft paste consistency, capable of being readily and

uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
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and capable of drying or curing free of streaks or sags.
2. Supply each paint material in quantity required to complete entire project's work from a

single production run.
3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is

specifically described in manufacturer's product instructions.
B. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected

later by Architect from the manufacturer's full line.
C. Colors:  As indicated on drawings.

1. Extend colors to surface edges; colors may change at any edge as directed by Architect.
2. In finished areas, finish pipes, ducts, conduit, and equipment the same color as the

wall/ceiling they are mounted on/under.
2.3 PAINT SYSTEMS - INTERIOR

A. Paint I-OP -  Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including gypsum
board, concrete, concrete masonry units, brick, wood, plaster, uncoated steel, shop primed
steel, galvanized steel, and aluminum.
1. Two top coats and one coat primer.
2. Top Coat(s):  Institutional Low Odor/VOC Interior Latex; MPI #143, 144, 145, 146, 147, or

148.
a. Products:

1) Sherwin-Williams ProMar 200 HP Series, Eg-Shel. (MPI #145)
2) Sherwin-Williams ProMar 200 Zero VOC Interior Latex, Flat.

3. Top Coat Sheen:
a. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead surfaces.
b. Eggshell:  MPI gloss level 3; use this sheen at all locations.

4. Primer:  As recommended by top coat manufacturer for specific substrate.
B. Paint I-OP-MD-DT -  Medium Duty Door/Trim:  For surfaces subject to frequent contact by

occupants, including metals and wood:
1. Medium duty applications include doors, door frames, railings, handrails, guardrails, and

balustrades.
2. Two top coats and one coat primer.
3. Top Coat(s):  High Performance Architectural Interior Latex; MPI #139, 140, or 141.

a. Products:
1) Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Epoxy, Eg-Shel.

(MPI #139)
4. Top Coat Sheen:

a. Satin:  MPI gloss level 4; use this sheen at all locations.
5. Primer:  As recommended by top coat manufacturer for specific substrate.

C. Paint I-OP-MD-WC - Medium Duty Vertical and Overhead:  Including gypsum board, plaster,
concrete, concrete masonry units, uncoated steel, shop primed steel, galvanized steel, and
aluminum.
1. Two top coats and one coat primer.
2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.

a. Products:
1) Sherwin-Williams Pro Industrial Pre-Catalyzed Waterbased Epoxy, Eg-Shel.

(MPI #139)
3. Top Coat Sheen:

a. Eggshell:  MPI gloss level 3; use this sheen at all locations.
4. Primer:  As recommended by top coat manufacturer for specific substrate.

D. Paint I-OP-DF - Dry Fall:  Metals; exposed structure and overhead-mounted services in
utilitarian spaces, including shop primed steel deck, structural steel, metal fabrications,
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galvanized ducts, galvanized conduit, galvanized piping, and _______.
1. Shop primer by others.
2. One top coat ​ <> ​.
3. Top Coat:  Latex Dry Fall; MPI #118, 155, or 226.

a. Products:
1) Sherwin-Williams Waterborne Acrylic Dryfall, Flat. (MPI #118)

4. Top Coat Sheen:
a. Flat:  MPI gloss level 1; use this sheen at all locations.

E. Paint I-OP-FL - Concrete and Wood Floors to be Painted.
1. Two top coats and one coat primer.
2. Top Coat(s):  Alkyd Floor Enamel, Gloss; MPI #27.

a. Products:
1) PPG Paints Floor and Porch Enamel WB Alkyd, 3-610 Series, Gloss.

2.4 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of painted surfaces.
B. Patching Material:  Latex filler.
C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION
3.1 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any

condition that may potentially effect proper application.
D. Test shop-applied primer for compatibility with subsequent cover materials.
E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes

unless moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Plaster and Stucco:  12 percent.
3. Masonry, Concrete, and Concrete Masonry Units:  12 percent.
4. Interior Wood:  15 percent, measured in accordance with ASTM D4442.
5. Concrete Floors and Traffic Surfaces:  8 percent.

3.2 PREPARATION
A. Clean surfaces thoroughly and correct defects prior to application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
C. Remove or repair existing paints or finishes that exhibit surface defects.
D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,

escutcheons, and fittings, prior to preparing surfaces or finishing.
E. Seal surfaces that might cause bleed through or staining of topcoat.
F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate

and bleach.  Rinse with clean water and allow surface to dry.
G. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted
in manufacturer's written instructions.

2. Clean concrete according to ASTM D4258.  Allow to dry.
H. Masonry:

1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of
surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
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instructions.  Allow to dry.
2. Prepare surface as recommended by top coat manufacturer.

I. Concrete Floors and Traffic Surfaces:  Remove contamination, acid etch, and rinse floors with
clear water.  Verify required acid-alkali balance is achieved.  Allow to dry.

J. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.
K. Plaster:  Fill hairline cracks, small holes, and imperfections with latex patching plaster.  Make

smooth and flush with adjacent surfaces.  Wash and neutralize high alkali surfaces.
L. Insulated Coverings:  Remove dirt, grease, and oil from canvas and cotton.
M. Aluminum:  Remove surface contamination and oils and wash with solvent according to SSPC-

SP 1.
N. Copper:  Remove contamination by steam, high pressure water, or solvent washing.
O. Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
P. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.
2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather

edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime
bare steel surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

Q. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried;
sand between coats.  Back prime concealed surfaces before installation.

R. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.
3.3 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.
D. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
E. Apply each coat to uniform appearance in thicknesses specified by manufacturer.
F. Sand wood and metal surfaces lightly between coats to achieve required finish.
G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior

to applying next coat.
H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed

prior to finishing.
3.4 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.5 PROTECTION
A. Protect finishes until completion of project.
B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 101400 - SIGNAGE
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Room and door signs.
B. Interior directional and informational signs.
C. Cast dimensional characters.
D. Cutout dimensional characters.
E. Fabricated channel dimensional characters.
F. Illuminated, fabricated channel dimensional characters.
G. Building identification signs.
H. Metal plaques.
I. Panel signs.

1.2 REFERENCE STANDARDS
A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition.
B. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
C. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

1.3 COORDINATION
A. Furnish templates for placement of electrical service embedded in permanent construction by

other installers.
B. Furnish templates for placement of sign-anchorage devices embedded in permanent

construction by other installers.
1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,

including room number, room name, other text to be applied, sign and letter sizes, fonts, and
colors.
1. When room numbers to appear on signs differ from those on drawings, include the

drawing room number on schedule.
2. Submit for approval by Owner through Architect prior to fabrication.

D. Samples:  Submit two samplesof each type of sign, of size similar to that required for project,
illustrating sign style, font, any exposed accessories, and method of attachment.

E. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or
chips.

F. Verification Samples:  For each type of sign assembly showing all components and with the
required finish(es), in manufacturer's standard size unless otherwise indicated and as follows:

1. Dimensional Characters: [Full-size Sample ]  [ Half-size Sample ]   of each type
of dimensional character.

2. Exposed Accessories: [Full-size Sample ]  [ Half-size Sample ]   of each
accessory type.

G. Show signage mounting heights, locations of supplementary supports to be provided by other
installers, and accessories.

H. Sample Warranty: For special warranty.

I. Delegated-Design Submittal: For [signs indicated in "Performance Requirements"
Article ]  .
1. Include structural analysis calculations for signs indicated to comply with design loads;

signed and sealed by the qualified professional engineer responsible for their



21-620 Cassville PAC 101400 - 2 Signage

preparation.
1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For signs to include in maintenance manuals.
1.6 QUALITY ASSURANCE

A. Installer Qualifications: [Manufacturer of products]  [An entity that employs installers and
supervisors who are trained and approved by manufacturer].

1.7 DELIVERY, STORAGE, AND HANDLING
A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.
C. Store tape adhesive at normal room temperature.

1.8 WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace components of signage that fail in

materials or workmanship within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.
b. Deterioration of embedded graphic image.
c. Separation or delamination of sheet materials and components.

2. Warranty Period: Five years from Substantial Completion.
1.9 FIELD CONDITIONS

A. Do not install tape adhesive when ambient temperature is lower than recommended by
manufacturer.

B. Maintain this minimum temperature during and after installation of signs.
PART 2  PRODUCTS
2.1 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with applicable provisions in [the USDOJ's "2010
ADA Standards for Accessible Design"]  [the ABA standards of the Federal agency
having jurisdiction]  [and]  [ICC A117.1]  .

B. Delegated Design: Engage a qualified professional engineer, as defined in Section
014000 "Quality Requirements," to design sign structure and anchorage of [rooftop ]  [
dimensional character ]   sign type(s) according to structural performance requirements.

C. Structural Performance: Signs and supporting elements shall withstand the effects of gravity
and other loads within limits and under conditions indicated.
1. Uniform Wind Load: [As indicated on Drawings]  < Insert design load>.
2. Concentrated Horizontal Load: [As indicated on Drawings ]  < Insert design load>.
3. Other Design Load: [As indicated on Drawings ]  < Insert design load>.
4. Uniform and concentrated loads need not be assumed to act concurrently.

D. Thermal Movements: For exterior [fabricated channel dimensional characters ]  < Insert item>,
allow for thermal movements from ambient and surface temperature changes.
1. Temperature Change: [120 deg F, ambient; 180 deg F, material surfaces ]  < Insert

temperature change>.
E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and application.
2.2 MANUFACTURERS

A. Panel Signs: Sign with smooth, uniform surfaces; with message and characters having uniform
faces, sharp corners, and precisely formed lines and profiles.
1. Best Sign Systems, Inc ​; <> ​:  www.bestsigns.com/#sle.
2. Cosco Industries (ADA signs); ADA Series 1:  www.coscoarchitecturalsigns.com/#sle.
3. FASTSIGNS; <>:  www.fastsigns.com/#sle.
4. Inpro ​; <> ​:  www.inprocorp.com/#sle.
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5. Mohawk Sign Systems, Inc ​; <> ​:  www.mohawksign.com/#sle.
6. Seton Identification Products ​; <> ​:  www.seton.com/aec/#sle.
7. Signs & Decal Corp.
8. Vista System

B. Dimensional Letter Signs:
1. Cosco Industries; Cast Aluminum:  www.coscoarchitecturalsigns.com/#sle.
2. FASTSIGNS ​; <> ​:  www.fastsigns.com/#sle.
3. Inpro ​; <> ​:  www.inprocorp.com/#sle.

C. Plaques:
1. Cosco Industries; Cast Aluminum:  www.coscoarchitecturalsigns.com/#sle.
2. FASTSIGNS ​; <> ​:  www.fastsigns.com/#sle.

2.3 SIGNAGE APPLICATIONS
A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC A117.1 ​

<> ​, unless otherwise indicated; in the event of conflicting requirements, comply with the most
comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, not
including corridors, lobbies, and similar open areas.
1. Sign Type:  ​Flat ​ signs with ​applied character ​ panel media as specified.
2. Provide "tactile" signage, with letters raised minimum 1/32 inch and Grade II braille.
3. Character Height:  1 inch.
4. Sign Height:  ​3 inches ​, unless otherwise indicated.
5. Office Doors:  Identify with room numbers to be determined later, not the numbers

indicated on drawings; in addition, provide "window" section for replaceable occupant
name.

6. Conference and Meeting Rooms:  Identify with ​room numbers to be determined later, not
the numbers indicated on drawings ​​​.

7. Service Rooms:  Identify with room names and numbers to be determined later, not those
indicated on drawings.

8. Rest Rooms:  Identify with pictograms, the names "MEN" and "WOMEN", ​​ and braille.
C. Interior Directional and Informational Signs:  

1. Sign Type:  Same as room and door signs.
D. Building Identification Signs:

1. Use individual metal letters.
2. Mount on outside wall in location indicated on drawings.

E. Other Dimensional Letter Signs:  Wall-mounted.
F. Plaque:  See Allowance for details.

2.4 SIGN TYPES
A. Flat Signs:  Signage media without frame.

1. Edges:  Square.
2. Corners:  Square.
3. Wall Mounting of One-Sided Signs:  Tape adhesive.

B. Color and Font:  Unless otherwise indicated:
1. Character Font:  Helvetica, Arial, or other sans serif font.
2. Character Case:  Upper case only.
3. Background Color:  ​As selected by Architect from manufacturer full line of colors. ​.
4. Character Color:  Contrasting color. As selected by Architect.

2.5 TACTILE SIGNAGE MEDIA
A. Engraved Panels:  Laminated colored plastic; engraved through face to expose core as

background color:
1. Total Thickness:  1/16 inch.
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B. Applied Character Panels:  Acrylic plastic base, with applied acrylic plastic letters and braille.
1. Total Thickness:  1/8 inch.
2. Letter Thickness:  1/8 inch.
3. Letter Edges:  Square.

2.6 PLAQUES
A. Cast Plaque: Cast-metal plaque with background texture, border, and characters having uniform

faces, sharp corners, and precisely formed lines and profiles; and as follows:
1. Plaque Material: Cast [aluminum ]  [ brass ]  [bronze ]  [zinc ]  .
2. Plaque Thickness: As indicated on Drawings.
3. Size:  _____ inches by _____ inches.
4. Text and Typeface:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Color:  Contrast with background color.

5. Border Style:  As indicated on drawings.
6. Background Texture:  Ripple.
7. Surface Finish:  Brushed, satin.
8. Painted Background Color:  Light oxide stain.
9. Protective Coating:  Manufacturer's standard clear coating.
10. Finishes:

a. Integral Metal Finish: As selected by Architect from full range of industry finishes.
b. Integral Aluminum Finish: Anodized color as selected by Architect from full range

of industry colors and color densities.

c. Baked-Enamel or Powder-Coat Finish: Manufacturer's standard, in color [as
indicated by manufacturer's designation ]  [ matching Architect's sample ]
 [as selected by Architect from manufacturer's full range ]  .

d. Overcoat: [Manufacturer's standard baked-on clear coating ]  [ Clear
organic coating ]  .

11. Background Texture: [Smooth ]  [ Pebble ]  [Leatherette ]  [Matte ]  [Stipple ]
 [Match Architect's sample ]  [As selected by Architect from manufacturer's full
range ]  .

12. Integrally Cast Border Style: [As indicated on Drawings ]  [ Square cut without
border ]  [Square single line, polished ]  [Square double line, polished ]  [Plain
bevel, brushed ]  [Plain bevel, polished ]  [Projected bevel ]  [Raised flat band ]
 [Double-raised line border ]  .

13. Applied Frame Material, Style, and Finish: [As indicated on Drawings ]  < insert
description>.

14. Mounting: [As indicated on Drawings ]  [ Concealed studs ]  [Rosette-head
through fasteners ]  [Countersunk flathead through fasteners ]  [Adhesive ]  [Two-
face tape ]  .

15. Text and Typeface: [Accessible raised characters and Braille ]  [ Times Roman ]
 [Typeface as indicated by manufacturer's designation ]  [Typeface matching
Architect's sample ]  [Typeface as selected by Architect from manufacturer's full
range ]  [and ]  [variable content as scheduled ]   . [ Finish raised characters to
contrast with background color, and finish Braille to match background color.]

B. Etched Plaque: Chemically etched or photochemically engraved metal sheet or plate with
texture, border, and characters having uniform faces, sharp corners, and precisely formed lines
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and profiles; and as follows:

1. Plaque Material: Cast [aluminum ]  [ brass ]  [bronze ]  [zinc ]  .
2. Plaque Thickness: As indicated on Drawings.
3. Finishes:

a. Integral Metal Finish: As selected by Architect from full range of industry finishes.
b. Integral Aluminum Finish: Anodized color as selected by Architect from full range

of industry colors and color densities.

c. Baked-Enamel or Powder-Coat Finish: Manufacturer's standard, in color [as
indicated by manufacturer's designation ]  [ matching Architect's sample ]
 [as selected by Architect from manufacturer's full range ]  .

d. Overcoat: [Manufacturer's standard baked-on clear coating ]  [ Clear
organic coating ]  .

4. Integral Edge Style: [As indicated on Drawings ]  [ Square cut, polished ]  [Plain
bevel, brushed ]  .

5. Applied Frame Material, Style, and Finish: [As indicated on Drawings ]  < insert
description>.

6. Mounting: [As indicated on Drawings ]  [ Concealed studs ]  [Rosette-head
through fasteners ]  [Countersunk flathead through fasteners ]  [Adhesive ]  [Two-
face tape ]  .

7. Text and Typeface: [Accessible raised characters and Braille ]  [ Times Roman ]
 [Typeface as indicated by manufacturer's designation ]  [Typeface matching
Architect's sample ]  [Typeface as selected by Architect from manufacturer's full
range ]  [and ]  [variable content as scheduled ]   . [ Finish raised characters to
contrast with background color, and finish Braille to match background color.]

2.7 PLAQUE MATERIALS
A. Aluminum Castings: ASTM B 26/B 26M, alloy and temper recommended by sign manufacturer

for casting process used and for type of use and finish indicated.
B. Aluminum Sheet and Plate: ASTM B 209, alloy and temper recommended by aluminum

producer and finisher for type of use and finish indicated.
C. Aluminum Extrusions: ASTM B 221, alloy and temper recommended by aluminum producer and

finisher for type of use and finish indicated.

D. Brass Castings: ASTM B 584, [alloy recommended by manufacturer and finisher for
finish indicated ]  [ lead-free alloy recommended by manufacturer and finisher for finish
indicated ]  [Alloy UNS No. C85200 (high-copper yellow brass) ]  .

E. Brass Sheet (Yellow Brass): ASTM B 36/B 36M, [alloy recommended by manufacturer
and finisher for finish indicated ]  [ lead-free alloy recommended by manufacturer and
finisher for finish indicated ]  [Alloy UNS No. C26000 (yellow brass) ]  .

F. Bronze Castings: ASTM B 584, [alloy recommended by manufacturer and finisher for
finish indicated ]  [ lead-free alloy recommended by manufacturer and finisher for finish
indicated ]  [Alloy UNS No. C86500 (No. 1 manganese bronze) ]  .

G. Bronze Plate: ASTM B 36/B 36M, [alloy recommended by manufacturer and finisher
for finish indicated ]  [ lead-free alloy recommended by manufacturer and finisher for
finish indicated ]  [Alloy UNS No. C22000 (commercial bronze) ]  .

H. Copper Sheet: ASTM B 152/B 152M.
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I. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, [Type 304,]  [Type 316,] stretcher-
leveled standard of flatness.

J. Zinc Castings: ASTM B 240, alloy and temper recommended by sign manufacturer for type of
use and finish indicated.

K. Zinc Sheet: [ASTM B 69 ]  < Insert standard>, alloy and temper recommended by sign
manufacturer for type of use and finish indicated.

2.8 PANEL SIGNS
A. Panel Sign as indicated on Drawings: Sign with smooth, uniform surfaces; with message and

characters having uniform faces, sharp corners, and precisely formed lines and profiles.

B. Solid-Sheet Sign[ and Returns]  [, Returns, and Back ]   : [ Aluminum ]  [Brass ]
 [Bronze ]  [Copper ]  [Steel ]  [Stainless-steel ]  [Acrylic ]  [Fiberglass ]  [PVC ]   sheet
with finish specified in "Surface Finish and Applied Graphics" Subparagraph and as
follows:
1. Thickness: Manufacturer's standard for size of sign.
2. Surface-Applied, Flat Graphics: Applied vinyl film.
3. Surface-Applied, Raised Graphics: Applied polymer characters and Braille.

C. Sign-Panel Perimeter: Finish edges smooth.
1. Edge Condition: As indicated on Drawings.
2. Corner Condition in Elevation: As indicated on Drawings.

D. Mounting: Manufacturer's standard method for substrates indicated, surface mounted to wall
with concealed anchors, adhesive, or two face tape.

E. Surace Finish and Applied Graphics:
1. Integral Acrylic
2. Sheet Color: As selected by Architect from full range of industry colors.

F. Text and Typeface: [Accessible raised characters and Braille ]  [ Times Roman ]
 [typeface as indicated by manufacturer's designation ]  [typeface matching Architect's
sample ]  [typeface as selected by Architect from manufacturer's full range ]  [and ]
 [variable content as scheduled ]   . [ Finish raised characters to contrast with
background color, and finish Braille to match background color.]

G. Flatness Tolerance: Sign shall remain flat or uniformly curved under installed conditions as
indicated on Drawings and within a tolerance of plus or minus [1/16 inch ]  < insert dimension>
measured diagonally from corner to corner.

2.9 PANEL SIGN MATERIALS
A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF

(UV filtering).
B. Vinyl Film: UV-resistant vinyl film of nominal thickness indicated, with pressure-sensitive,

permanent adhesive on back; die cut to form characters or images as indicated on Drawings
and suitable for exterior applications.

C. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by
manufacturer for optimum adherence to surface and are UV and water resistant for colors and
exposure indicated.

2.10 DIMENSIONAL CHARACTERS
A. Cast Characters as indicated on Drawings: Characters with uniform faces, sharp corners, and

precisely formed lines and profiles, and as follows:
1. Character Material: Cast Aluminum.
2. Character Height: As indicated on Drawings.
3. Thickness: As indicated on Drawings.
4. Finishes:
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a. Integral Metal Finish: As selected by Architect from full range of industry finishes.
b. Integral Aluminum Finish: Anodized color as selected by Architect from full range

of industry colors and color densities.

5. Mounting: [As indicated on Drawings]  [ Concealed studs]  [Projecting studs]
 [Rosette-head through fasteners]  [Countersunk flathead through fasteners]  .

6. Typeface: [Times Roman]  < Insert requirement>.
B. Cutout Characters as indicated on Drawings: Characters with uniform faces; square-cut, smooth

and eased edges; precisely formed lines and profiles; and as follows:
1. Character Material: Sheet or Plate Aluminum.
2. Character Height: As indicated on Drawings.
3. Thickness: As indicated on Drawings.
4. Finishes:

a. Integral Metal Finish: As selected by Architect from full range of industry finishes.
b. Integral Aluminum Finish: Anodized color as selected by Architect from full range

of industry colors and color densities.

c. Integral Stainless-Steel Finish: [No. 4 ]  [ No. 8 ]  [Match Architect's sample
]  [As selected by Architect from full range of industry finishes ]  .

d. Integral Acrylic Color: [As indicated by manufacturer's designation ]  [
Match Architect's sample ]  [As selected by Architect from full range of
industry colors ]  .

e. Baked-Enamel or Powder-Coat Finish: Manufacturer's standard, in color [as
indicated by manufacturer's designation ]  [ matching Architect's sample ]
 [as selected by Architect from manufacturer's full range ]  .

f. Overcoat: [Manufacturer's standard baked-on clear coating ]  [ Clear
organic coating ]  .

g. Painted Edges: Paint edges of acrylic characters with laminated metal facing as
recommended in writing by manufacturer.

5. Mounting: [As indicated on Drawings]  [ Concealed studs]  [Projecting studs]
 [Rosette-head through fasteners]  [Countersunk flathead through fasteners]  .

6. Typeface: [Times Roman]  < Insert requirement>.

C. Fabricated Channel Characters   : [ Metal face and side returns ]  [Open face with metal
side returns ]  [Translucent face with metal side returns], formed free from warp and
distortion; with uniform faces, sharp corners, and precisely formed lines and profiles;
internally braced for stability, to meet structural performance loading without oil-
canning or other surface deformation, and for securing fasteners; and as follows:
1. Illuminated Characters: [Backlighted ]  [ Frontlighted] character construction with

[fluorescent tube ]  [ fiber-optic ]  [LED ]  [neon tube ]   lighting, including
transformers, insulators, and other accessories for operability, with provision for
servicing and concealing connections to building electrical system. Use tight or
sealed joint construction to prevent unintentional light leakage. Space lamps apart
from each other and away from character surfaces as needed to illuminate evenly.
a. Power: [As indicated on electrical Drawings ]  [ 120 V, 60 Hz, 1 phase, 15

A ]  .
b. Weeps: Provide weep holes to drain water at lowest part of exterior characters.[

Equip weeps with permanent baffles to block light leakage without inhibiting
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drainage.]

2. Translucent Face Sheet: Acrylic sheet with integral color [matching Architect's
sample ]  [ as selected by Architect from manufacturer's full range ]  .
a. Sheet Thickness: [As indicated on Drawings ]  [ Manufacturer's standard

thickness for size of character ]  [0.125 inch ]  [0.25 inch ]  .
3. Character Material: Sheet or Plate Aluminum.
4. Character Height and Depth: As indicated on Drawings.
5. Thickness: As indicated on Drawings.
6. Finishes:

a. Integral Metal Finish: As selected by Architect from full range of industry finishes.
b. Integral Aluminum Finish: Anodized color as selected by Architect from full range

of industry colors and color densities.

c. Integral Stainless-Steel Finish: [No. 4 ]  [ No. 8 ]  [Match Architect's sample
]  [As selected by Architect from full range of industry finishes ]  .

d. Baked-Enamel or Powder-Coat Finish: Manufacturer's standard, in color [as
indicated by manufacturer's designation ]  [ matching Architect's sample ]
 [as selected by Architect from manufacturer's full range ]  .

e. Overcoat: [Manufacturer's standard baked-on clear coating ]  [ Clear
organic coating ]  .

7. Mounting: [As indicated on Drawings]  [ Concealed studs]  [Projecting studs]
 [Rosette-head through fasteners]  [Countersunk flathead through fasteners]  .
a. Hold characters at [2-inch distance ]  [ manufacturer's recommended

distance ]  [distance as selected by Architect ]   from wall surface.
8. Typeface: [Times Roman]  < Insert requirement>.

2.11 DIMENSIONAL CHARACTER MATERIALS
A. Aluminum Castings: ASTM B 26/B 26M, alloy and temper recommended by sign manufacturer

for casting process used and for type of use and finish indicated.
B. Aluminum Sheet and Plate: ASTM B 209, alloy and temper recommended by aluminum

producer and finisher for type of use and finish indicated.
C. Aluminum Extrusions: ASTM B 221, alloy and temper recommended by aluminum producer and

finisher for type of use and finish indicated.

D. Brass Castings: ASTM B 584, [alloy recommended by manufacturer and finisher for
finish indicated ]  [ lead-free alloy recommended by manufacturer and finisher for finish
indicated ]  [Alloy UNS No. C85200 (high-copper yellow brass) ]  .

E. Brass Sheet (Yellow Brass): ASTM B 36/B 36M, [alloy recommended by manufacturer
and finisher for finish indicated ]  [ lead-free alloy recommended by manufacturer and
finisher for finish indicated ]  [Alloy UNS No. C26000 (yellow brass) ]  .

F. Bronze Castings: ASTM B 584, [alloy recommended by manufacturer and finisher for
finish indicated ]  [ lead-free alloy recommended by manufacturer and finisher for finish
indicated ]  [Alloy UNS No. C86500 (No. 1 manganese bronze) ]  .

G. Bronze Plate: ASTM B 36/B 36M, [alloy recommended by manufacturer and finisher
for finish indicated ]  [ lead-free alloy recommended by manufacturer and finisher for
finish indicated ]  [Alloy UNS No. C22000 (commercial bronze) ]  .

H. Copper Sheet: ASTM B 152/B 152M.
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I. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, [Type 304, ]  [ Type 316,]
stretcher-leveled standard of flatness.

J. Zinc Castings: ASTM B 240, alloy and temper recommended by sign manufacturer for type of
use and finish indicated.

K. Zinc Sheet: [ASTM B 69 ]  < Insert standard>, alloy and temper recommended by sign
manufacturer for type of use and finish indicated.

L. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF
(UV filtering).

M. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by
manufacturer for optimum adherence to surface and are UV and water resistant for colors and
exposure indicated.

N. Metal Letters:
2.12 FABRICATION

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.
1. Preassemble signs in the shop to greatest extent possible. Disassemble signs and

assemblies only as necessary for shipping and handling limitations. Clearly mark units for
reassembly and installation; apply markings in locations concealed from view after final
assembly.

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist
water penetration and retention.

3. Conceal connections if possible; otherwise, locate connections where they are
inconspicuous.

4. Internally brace signs for stability, to meet structural performance loading without oil-
canning or other surface deformation, and for securing fasteners.

5. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to
existing work. Drill and tap for required fasteners. Use concealed fasteners where
possible; use exposed fasteners that match sign finish.

6. Comply with AWS for recommended practices in welding and brazing. Provide welds and
brazes behind finished surfaces without distorting or discoloring exposed side. Clean
exposed welded and brazed connections of flux, and dress exposed and contact
surfaces.

7. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand holes, and
other defects that impair appearance or strength. Grind, wire brush, sandblast, and buff
castings to remove seams, gate marks, casting flash, and other casting marks before
finishing.

B. Brackets: Fabricate brackets, fittings, and hardware for bracket-mounted signs to suit sign
construction and mounting conditions indicated. Modify manufacturer's standard brackets as
required.

1. Aluminum Brackets: Factory finish brackets with baked-enamel or powder-coat
finish [to match sign-background color]  [to match Architect's sample]   color
unless otherwise indicated

2. Stainless-Steel Brackets: Factory finish brackets [to match sign background]  [to
match Architect's sample]  [with No. 4]   finish unless otherwise indicated.

C. Surface-Engraved Graphics: Machine engrave characters and other graphic devices into
indicated sign surface to produce precisely formed copy, incised to uniform depth.
1. Engraved Opaque Acrylic Sheet: Fill engraved graphics with manufacturer's standard

enamel.
2. Face-Engraved Clear Acrylic Sheet: Fill engraved copy with manufacturer's standard

enamel. Apply manufacturer's standard opaque background color coating to back face of
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acrylic sheet.
D. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to

produce precisely formed image. Image shall be free of rough edges.
E. Shop- and Subsurface-Applied Vinyl: Align vinyl film in final position and apply to surface. Firmly

press film from the middle outward to obtain good bond without blisters or fishmouths.
2.13 GENERAL FINISH REQUIREMENTS

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

C. Directional Finishes: Run grain with long dimension of each piece and perpendicular to long
dimension of finished trim or border surface unless otherwise indicated.

D. Organic, Anodic, and Chemically Produced Finishes: Apply to formed metal after fabrication but
before applying contrasting polished finishes on raised features unless otherwise indicated.

2.14 ALUMINUM FINISHES
A. Clear Anodic Finish: AAMA 611, [Class I, 0.018 mm ]  [ Class II, 0.010 mm] or thicker.

2.15 STAINLESS STEEL FINISHES
A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.
B. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.

1. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign
matter and leave surfaces chemically clean.

2. Directional Satin Finish: No. 4.
2.16 CLEAR ORGANIC COATING FOR COPPER-ALLOY FINISHES

A. Clear Organic Coating: Clear, waterborne, air-drying, acrylic lacquer called "Incralac"; specially
developed for coating copper-alloy products; consisting of a solution of methyl methacrylate
copolymer with benzotriazole to prevent breakdown of the film in UV light; shop applied in two
uniform coats according to manufacturer's written instructions, with interim drying between
coats and without runs or other surface imperfections, to a total dry film thickness of 1 mil.

2.17 ACCESSORIES
A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs,

noncorrosive and compatible with each material joined, and complying with the following unless
otherwise indicated:
1. Use concealed fasteners and anchors unless indicated to be exposed.
2. Inserts: Furnish inserts to be set by other installers into concrete or masonry work.

B. Adhesive: As recommended by sign manufacturer.
C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with

adhesive on both sides.
D. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
E. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of plaques,

noncorrosive and compatible with each material joined, and complying with the following:
1. Use concealed fasteners and anchors unless indicated to be exposed.

2. For exterior exposure, furnish [nonferrous-metal]  [stainless-steel]  [or]  [hot-dip
galvanized]   devices unless otherwise indicated

F. Exposed Metal-Fastener Components, General:
1. Fabricated from same basic metal and finish of fastened metal unless otherwise

indicated.

2. Fastener Heads: For nonstructural connections, use [flathead]  [or]  [oval
countersunk]   screws and bolts with tamper-resistant [Allen-head]  [spanner-
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head]  [or]  [one-way-head]   slots unless otherwise indicated
G. Sign Mounting Fasteners:

1. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of sign
material, screwed into back of sign assembly, or screwed into tapped lugs cast integrally
into back of cast sign material, unless otherwise indicated.

2. Projecting Studs: Threaded studs with sleeve spacer, welded or brazed to back of sign
material, screwed into back of sign assembly, or screwed into tapped lugs cast integrally
into back of cast sign material, unless otherwise indicated.

3. Through Fasteners: Exposed metal fasteners matching sign finish, with type of head
indicated, installed in predrilled holes.

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. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or
irregularities between backs of signs and support surfaces unless otherwise indicated.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
D. Verify that electrical service is correctly sized and located to accommodate signs.

3.2 INSTALLATION
A. General: Install signs using mounting methods indicated and according to manufacturer's

written instructions.
1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign

surfaces free of distortion and other defects in appearance.
2. Install signs so they do not protrude or obstruct according to the accessibility standard.
3. Before installation, verify that sign surfaces are clean and free of materials or debris that

would impair installation.
4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with grout,

concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

B. Plaques Used for Room Identification [and Other Accessible Plaques]: Install in
locations on walls [as indicated on Drawings]  [and]  [according to accessibility
standard ]  .

C. Mounting Methods:
1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of

sign. Remove loose debris from hole and substrate surface.
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for

displaced adhesive. Place sign in position and push until flush to surface,
embedding studs in holes. Temporarily support sign in position until adhesive fully
sets.

b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install washers
and nuts on studs projecting through opposite side of surface, and tighten.

2. Projecting Studs: Using a template, drill holes in substrate aligning with studs on back of
sign. Remove loose debris from hole and substrate surface.
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for

displaced adhesive. Place spacers on studs, place sign in position, and push until
spacers are pinched between sign and substrate, embedding the stud ends in
holes. Temporarily support sign in position until adhesive fully sets.

b. Thin or Hollow Surfaces: Place spacers on studs, place sign in position with
spacers pinched between sign and substrate, and install washers and nuts on stud
ends projecting through opposite side of surface, and tighten.
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3. Through Fasteners: Drill holes in substrate using predrilled holes in plaque as template.
Countersink holes in plaque if required. Place plaque in position and flush to surface.
Install through fasteners and tighten.

4. Back Bar and Brackets: Remove loose debris from substrate surface and install backbar
or bracket supports in position, so that signage is correctly located and aligned.

5. Adhesive: Clean bond-breaking materials from substrate surface and remove loose
debris. Apply linear beads or spots of adhesive symmetrically to back of signage and of
suitable quantity to support weight of signage after cure without slippage. Keep adhesive
away from edges to prevent adhesive extrusion as signage is applied and to prevent
visibility of cured adhesive at signage edges. Place signage in position, and push to
engage adhesive. Temporarily support signage in position until adhesive fully sets.

6. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove
loose debris. Apply tape strips symmetrically to back of sign and of suitable quantity to
support weight of sign without slippage. Keep strips away from edges to prevent visibility
at sign edges. Place sign in position, and push to engage tape adhesive.

7. Shim-Plate Mounting: Provide 1/8-inch- thick, concealed aluminum shim plates
with predrilled and countersunk holes, at locations indicated, and where other
direct mounting methods are impractical. Attach plate with fasteners and anchors
suitable for secure attachment to substrate. Attach signs to plate using [method
specified above]  .

D. Signs Mounted on Glass: Provide opaque sheet matching sign material and finish onto opposite
side of glass to conceal back of sign.

E. Locate signs and mount at heights indicated on drawings and in accordance with ADA
Standards and ICC A117.1.

F. Protect from damage until Date of Substantial Completion; repair or replace damaged items.
3.3 ADJUSTING AND CLEANING

A. Remove and replace damaged or deformed signs and plaques that do not comply with specified
requirements. Replace signage with damaged or deteriorated finishes or components that
cannot be successfully repaired by finish touchup or similar minor repair procedures.

B. Remove temporary protective coverings and strippable films as signs are installed.
C. Upon completion of installation, clean exposed surfaces of signs according to manufacturer's

written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean
condition during construction and protect from damage until acceptance by Owner.

END OF SECTION
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SECTION 102113.19 - PLASTIC TOILET COMPARTMENTS
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Solid plastic toilet compartments.
B. Urinal ​​ screens.

1.2 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry:  Blocking and supports.
B. Section 102800 - Toilet, Bath, and Laundry Accessories.

1.3 REFERENCE STANDARDS
A. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling

Interior Finish to Room Fire Growth 2019.
1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work with placement of support framing and anchors in walls and
ceilings.

1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on panel construction, hardware, and accessories.
C. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports,

door swings.
D. Samples:  Submit two samples of partition panels, 6 by 6 inch in size illustrating panel finish,

color, and sheen.
E. Closeout Submittals: Maintenance data.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. Solid Plastic Toilet Compartments: Basis of Design Product: Subject to compliance with
requirements, provide Scranton Products, Eclipse Partitions, or comparable product by one of
the following:
1. All American Metal Corp - AAMCO; _____:  www.allamericanmetal.com/#sle.
2. Inpro ​​:  www.inprocorp.com/#sle.
3. Global Partitions globalpartitions.com

2.2 PLASTIC TOILET COMPARTMENTS
A. Solid Plastic Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels made

of solid molded high density polyethylene (HDPE) ​, tested in accordance with NFPA 286 ​; ​floor-
mounted headrail-braced ​.
1. Color:  As indicated on drawings..

B. Doors:
1. Thickness:  1 inch.
2. Width:  24 inch.
3. Width for Handicapped Use:  36 inch, out-swinging.
4. Height:  ​72 inch ​.

C. Panels:
1. Thickness:  1 inch.
2. Height:  ​72 inch ​.
3. Depth:  As indicated on drawings.

D. Pilasters:
1. Thickness:  1 inch.
2. Width:  As required to fit space; minimum 3 inch.

E. Screens:  Without doors; to match compartments; mounted to wall with two panel brackets.
2.3 ACCESSORIES

A. Pilaster Shoes:  Stainless steel, satin finish, 3 inches high; concealing floor fastenings.
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1. Provide adjustment for floor variations with screw jack through steel saddles integral with
pilaster.

B. Head Rails:   Extruded aluminum, anti-grip profile.
C. Wall and Pilaster Brackets:  Stainless steel; manufacturer's standard type for conditions

indicated on drawings.
D. Attachments, Screws, and Bolts:  Stainless steel , tamper proof type.
E. Hinges:  Stainless steel, manufacturer's standard finish.

1. Pivot hinges, gravity type, adjustable for door close positioning; two per door.
F. Door Hardware:  ​Stainless steel ​​, manufacturer's standard finish ​.

1. Door Latch:  ​Thumbturn type ​​ with exterior emergency access feature ​.
2. Provide door pull for outswinging doors.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify correct spacing of and between plumbing fixtures.
C. Verify correct location of built-in framing, anchorage, and bracing.

3.2 INSTALLATION
A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.
B. Maintain 3/8 inch to 1/2 inch space between wall and panels and between wall and end

pilasters.
C. Attach panel brackets securely to walls using anchor devices.
D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.
E. Field touch-up of scratches or damaged finish will not be permitted.  Replace damaged or

scratched materials with new materials.
3.3 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch.
B. Maximum Variation From Plumb:  1/8 inch.

3.4 ADJUSTING
A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16

inch.
B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging

doors to closed position.
3.5 SCHEDULES
END OF SECTION
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SECTION 102600 - WALL AND DOOR PROTECTION
PART 1  GENERAL
1.1 SECTION INCLUDES

A. Corner guards.
1.2 REFERENCE STANDARDS

A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of
Plastics 2023, with Editorial Revision.

B. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies 2023.
1.3 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Indicate physical dimensions, features, wall mounting brackets with mounted

measurements, anchorage details, and rough-in measurements.
C. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
D. Maintenance Data:   For each type of product .  Include information regarding recommended

and potentially detrimental cleaning materials and methods.
1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver wall and door protection items in original, undamaged protective packaging.  Label items
to designate installation locations.

B. Protect work from moisture damage.
C. Protect work from UV light damage.
D. Do not deliver products to project site until areas for storage and installation are fully enclosed,

and interior temperature and humidity are in conformance with manufacturer's
recommendations for each type of item.

E. Store products in either horizontal or vertical position, in conformance with manufacturer's
instructions.

1.5 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a one year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.1 MANUFACTURERS

A. ​Corner Guards ​:
1. Babcock-Davis ​; <> ​:  www.babcockdavis.com/#sle.
2. Inpro ​; <> ​:  www.inprocorp.com/#sle.
3. Koroseal Interior Products ​; <> ​:  www.koroseal.com/#sle.
4. Nystrom, Inc ​; <> ​:  www.nystrom.com/#sle.
5. Trim-Tex, Inc ​; <> ​: www.trim-tex.com/#sle.

2.2 PERFORMANCE CRITERIA
A. Impact Strength:  Unless otherwise noted, provide protection products and assemblies that

have been successfully tested for conformance to applicable provisions of ASTM D256 and/or
ASTM F476.

2.3 PRODUCT TYPES
A. Corner Guards - Surface Mounted:

1. Material:  Type ​​304 ​​ stainless steel, ​​No. 4 ​​ finish, ​​16 gage ​​ thick.
2. Width of Wings:  ​1 1/2" or 2" inches ​.
3. Corner:  Square.
4. Color:  As selected from manufacturer's standard colors.
5. Length:  One piece.

B. Adhesives and Primers:  As recommended by manufacturer.
C. Mounting Brackets and Attachment Hardware:  Appropriate to component and substrate.
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2.4 FABRICATION
A. Fabricate components with tight joints, corners and seams.
B. Pre-drill holes for attachment.
C. Form end trim closure by capping and finishing smooth.

PART 3  EXECUTION
3.1 EXAMINATION

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located.
B. Verify that substrate surfaces for adhered items are clean and smooth.

3.2 INSTALLATION
A. Install components in accordance with manufacturer's instructions, level and plumb, secured

rigidly in position to supporting construction.
B. Position corner guard ​4 inches ​ above finished floor to ​ceiling ​.

END OF SECTION
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