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SECTION 01 11 00
SUMMARY OF WORK

PART 1 - GENERAL

1.01 WORK COVERED UNDER CONTRACT DOCUMENTS

A. The Work, in general, consists of new building construction in Pensacola, FL for the 
Florida-Alabama TPO.

B. For additional information concerning acceptance of the Work by the Owner, refer to 
Technical Special Provision Section 01 77 00 - PROJECT CLOSEOUT.

C. The method of measurement and basis of payment for each Section is specified in Article 
3.01 - MEASUREMENT AND PAYMENT at the end of this Technical Special Provision 
Section.

D. The terms Owner and Department are interchangeable.

E. The terms Architect and Engineer are interchangeable. 

F. For work not included withing Technical Specifications, refer to other plan component 
sets.

1.02 SECURITY PROVISIONS UNTIL FINAL ACCEPTANCE

A. Provide security and provisions until the site is opened to traffic.  The building shall be 
maintained in a condition acceptable to the owner for Final Acceptance and occupancy of 
the facility.

B. Security provisions shall include, but not be limited to, those measures required to prevent 
vandalism and theft during construction.

1. All materials required for security provisions may be new or used, but shall be 
adequate in capacity for required usage, shall not create unsafe conditions, and 
shall not violate requirements of applicable codes and standards.

C. Submit a complete, detailed security plan to the Engineer for approval.

1.03 CONTRACTOR’S RESPONSIBILITIES

A. The requirements of the construction documents shall be fully reviewed, designed, 
permitted and certified by the Contractor.

B. The design and construction to be in compliance with all applicable codes, standards and 
the requirements of the Contract Documents are the responsibility of the Contractor.

C. Contractor Environmental Commitment 

1. The department has determined the following species habitat exists in the project 
limits and requires the following environmental commitments:
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a. Eastern indigo snake (drymarchon coraiscouperi): the most recent version 
of the U.S. fish and wildlife service standard protection measures for the 
eastern indigo snake shall be implemented during construction.

b. Florida black bear (ursus americanus floridanus): therefore, consistent 
with the FWC black bear management plan, garbage and food debris must 
be properly removed from the construction site daily to eliminate possible 
sources of food that could encourage and attract bears. Nuisance black 
bears are to be reported to the FWC at the wildlife alert hotline at 1-888-
404-3922.

c. Tricolored bat (perimyotis subflavus): if the tricolored bat is listed by 
USFWS as threatened or endangered and the project may affect the 
species, FDOT commits to re-initiating consultation with USFWS to 
determine appropriate avoidance and minimization measures for 
protection of the newly listed species.

2. Refer to FDOT’s Project Development and Environment Manual for further 
information on Environmental Commitments. 

PART 2 - PRODUCTS 

2.01 BUY AMERICA BUILD AMERICA ACT REQUIREMENTS (BABA)

A. Source of Supply–Convict Labor (Federal-Aid Contracts Only): Do not use
materials that were produced after July 1, 1991, by convict labor for Federal-aid highway
construction projects unless the prison facility has been producing convict-made materials 
for Federal-aid highway construction projects before July 1, 1987. Use materials that were 
produced prior to July 2, 1991, by convicts on Federal-aid highway construction projects 
free from the restrictions placed on the use of these materials by 23 U.S.C. 114. The 
Department will limit the use of materials produced by convict labor for use in Federal-aid 
highway construction projects to:

1. Materials produced by convicts on parole, supervised release, or probation from a 
prison or;

2. Materials produced in a qualified prison facility. The amount of such materials 
produced for Federal-aid highway construction during any 12-month period shall 
not exceed the amount produced in such facility for use in such construction during 
the 12-month period ending July 1, 1987.

B. Source of Supply: Comply with Section 70914 of Public Law No. 117-58, §§ 70901-52, 
also known as the Infrastructure Investment and Jobs Act (IIJA), Public Law 117-58, which 
includes the Build America, Buy America Act (BABA). Domestic compliance for all 
affected products will be listed on the APL.

C. Steel and Iron: Use steel and iron manufactured in the United States, in accordance with 
the Buy America provisions of 23 CFR 635.410, as amended. Ensure that all manufacturing 
processes for this material occur in the United States. As used in this specification, a 
manufacturing process is any process that modifies the chemical content, physical shape 
or size, or final finish of a product, beginning with the initial melting and continuing 
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through the final shaping and coating. If a steel or iron product is taken outside the United 
States for any manufacturing process, it becomes foreign source material. When using steel 
or iron materials as a component of any manufactured product (e.g., concrete pipe, 
prestressed beams, corrugated steel pipe, etc.), these same provisions apply. Foreign steel 
and iron may be used when the total actual cost of such foreign materials does not exceed 
0.1% of the total Contract amount or $2,500, whichever is greater. These requirements are 
applicable to all steel and iron materials incorporated into the finished work, but are not 
applicable to steel and iron items that the Contractor uses but does not incorporate into the 
finished work. Submit a certification from the manufacturer of steel or iron, or any product 
containing steel or iron, stating that all steel or iron furnished or incorporated into the 
furnished product was produced and manufactured in the United States or a statement that 
the product was produced within the United States except for minimal quantities of foreign 
steel and iron valued at $ (actual cost). Submit each such certification to the Engineer prior 
to incorporating the material or product into the project. Prior to the use of foreign steel or 
iron materials on a project, submit invoices to document the actual cost of such material, 
and obtain the Engineer’s written approval prior to incorporating the material into the 
project.

D. Manufactured Products: Use Manufactured Products that are consumed in, incorporated 
into, or affixed to an infrastructure project that are manufactured in the United States, in 
accordance with BABA requirements and applicable waivers.

E. Construction Materials: Use non-ferrous metals, plastic and polymerbased products, glass, 
lumber, and drywall articles, materials, and supplies that are consumed in, incorporated 
into, or affixed to an infrastructure project that are manufactured in the United States, in 
accordance with BABA requirements.

F. Exemptions to Build America, Buy America: Temporary devices, equipment, and other 
items removed at or before the completion of the project are exempt from BABA funding 
eligibility requirements. Aggregates, cementitious materials, and aggregate binding agents 
or additives are exempted from BABA funding eligibility requirements.

PART 3 - EXECUTION

3.01 MEASUREMENT AND PAYMENT

A. General:  The Work consists of the furnishing of all labor, materials, and equipment 
necessary to construct the building as shown on the Plans and summarized in this Technical 
Special Provision Section.  This Work shall constitute the "Lump Sum” Building Work, 
unless otherwise specified or indicated on the Plans and/or specified herein.

B. Method of Measurement:

1. The quantities for the building shall be pursuant to the Lump Sum for the structures 
including, in general, and the following:

a. The building(s), including earthwork, the building foundation(s), the 
building structure(s), and all materials and facilities within the building(s), 
as shown on the Plans.

b. All civil, structural, architectural, mechanical, plumbing, and electrical in 
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conjunction with the Building Work.

2. Lump Sum(s) shall include full compensation for furnishing all labor, equipment, 
tools, and incidentals necessary to complete the Work under each item.

3. Lump Sum(s) shall also include procuring the building permit, and all permits 
required for the building. The owner will pay the cost of the building permit. 
Responsibility for re-inspection fees is in accordance with the TSP Section for 
Permits.

4. Pay Items listed below includes, but not limited to, demolition of existing facilities, 
new picnic pavilions and the new Building. All appurtenances related to the 
building herein specified shall be included. 

END OF SECTION 01 11 00
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SECTION 01 25 00
SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

B. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

1.02 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

1.03 DEFINITIONS

A. Retain terms that remain after this Section has been edited for a project.

B. Substitutions: Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product, regulatory changes, 
or unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are 
not required in order to meet other Project requirements but may offer advantage 
to Contractor or Owner.

C. Products: Items purchased for incorporating into the Work, whether purchased for Project 
or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make 
or model number or other designation shown or listed in manufacturer's published 
product literature that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another 
project or facility, except that products consisting of recycled-content materials are 
allowed, unless explicitly stated otherwise.  Products salvaged or recycled from 
other projects are not considered new products.

3. Comparable Product: Product that, in Architect's sole judgment, is demonstrated 
and approved through submittal process, or where indicated as a product 
substitution, to have indicated qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics that 
equal or exceed those of specified product. Requirements for submittal and 
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conditions for consideration of comparable products are covered in Division 01 
Section “Product Requirements.”

D. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 
product is named and accompanied by the words "basis-of-design product," including 
make or model number or other designation, to establish the significant qualities related to 
type, function, dimension, in-service performance, physical properties, appearance, and 
other characteristics for purposes of evaluating comparable products of additional 
manufacturers named in the specification. Requirements for submittal and conditions for 
consideration of comparable products are covered in Division 01 Section “Product 
Requirements.”

E. Non-restricted Products/Manufacturers: A specification which lists two or more products 
or manufacturers for the convenience of the Contractor; the Contractor however is free to 
submit any product that complies with the descriptive properties, reference standards, and 
performance requirements that establish the salient features as the basis for evaluating 
products. Procedures for substitution requests do not apply when using this method. 
Approval of unnamed products or the products of unnamed manufacturers is sought 
through the process for approval of a comparable product as described in Division 
01Section “Product Requirements.” 

1.04 ACTION SUBMITTALS

A. Substitution Requests: Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification Section 
number and title and Drawing numbers and titles.

1. Substitution Request Form:  Use facsimile of form provided in Project Manual.

2. Documentation: Show compliance with requirements for substitutions and the 
following, as applicable:

a. Statement indicating why specified product or fabrication or installation 
cannot be provided, if applicable.

b. Coordination information, including a list of changes or revisions needed 
to other parts of the Work and to construction performed by Owner and 
separate contractors that will be necessary to accommodate proposed 
substitution.

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Include annotated copy of applicable 
Specification Section.  Significant qualities may include attributes such as 
performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements 
indicated.  Indicate deviations, if any, from the Work specified.

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures.

e. Samples, where applicable or requested.
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f. Certificates and qualification data, where applicable or requested.

g. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners.

h. Material test reports from a qualified testing agency indicating and 
interpreting test results for compliance with requirements indicated.

i. Research reports evidencing compliance with building code in effect for 
Project, from ICC-ES.

j. Detailed comparison of Contractor's construction schedule using proposed 
substitution with products specified for the Work, including effect on the 
overall Contract Time.  If specified product or method of construction 
cannot be provided within the Contract Time, include letter from 
manufacturer, on manufacturer's letterhead, stating date of receipt of 
purchase order, lack of availability, or delays in delivery.

k. Cost information, including a proposal of change, if any, in the Contract 
Sum.

l. Contractor's certification that proposed substitution complies with 
requirements in the Contract Documents except as indicated in 
substitution request, is compatible with related materials, and is 
appropriate for applications indicated.

m. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed 
substitution to produce indicated results.

3. Substitutions will not be considered when:

a. Indicated on shop drawings or product data without separate formal 
request.

b. Requested directly by subcontractor of supplier.

c. Acceptance will require substantial revision of Contract Documents.

d. Proposed changes are not in keeping with general intent of Contract 
Documents.

4. By making requests for substitutions, Contractor:

a. Represents that Contractor has personally investigated proposed substitute 
product and determined that it is equal to or superior in all respects to that 
specified.

b. Represents that Contractor will provide same warranty for substitution that 
Contractor would for that specified.

c. Will coordinate installation of accepted substitute, making such changes 
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as may be required for Work to be compatible with substrates and adjacent 
materials, and complete in all respects.

d. Waives claims for additional time related to substitution which may later 
become apparent.

e. Certifies that cost data presented is complete and includes related costs 
under this Contract, including redesign costs, and waives claims for 
additional costs related to substitution which may later become apparent.

5. Modification of Documents: Where substitution requires, for proper installation, 
changes to design of Work as indicated on accepted Shop Drawings, furnish 
drawings and specifications prepared by and bearing seal of licensed architect and 
engineers as appropriate, revising Contract Documents.

a. Submit revised Documents for acceptance in accordance with Division 01 
Section "Submittal Procedures."

b. Revised Drawings: Sufficiently complete for proper installation of 
substitution and related Work.

(1) Include details of connection to and relationship with adjacent 
materials.

c. If, in Architect's sole judgment, proposed substitution is of such 
significance or deals with product or system affecting basic design or 
aesthetics, pay Architect for changes required to Contract Documents as 
determined by contracts.

d. Contractor: Responsible for cost of revised Documents, obtaining and 
paying for review and plan check by authorities having jurisdiction, and 
cost of revised construction.

e. Revised Drawings: Submit with Record Documents in accordance with 
Division 1 Section “Project Record Documents.”

6. Architect's Action: If necessary, Architect will request additional information or 
documentation for evaluation within seven days of receipt of a request for 
substitution.  Architect will notify Contractor through Construction Manager of 
acceptance or rejection of proposed substitution within 15 days of receipt of 
request, or seven days of receipt of additional information or documentation, 
whichever is later.

a. Architect or Construction Manager will not make exhaustive attempt to 
determine products proposed for substitution are equivalent to or can be 
modified in order to be equivalent to specified products.  Where extensive 
investigation is required by [Construction Manager or] Architect, 
Contractor is responsible for reimbursing as determined by contracts.

b. Form of Acceptance: Change Order, Construction Change Directive, or 
Architect's Supplemental Instructions for minor changes in the Work.
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c. Use product specified if Architect does not issue a decision on use of a 
proposed substitution within time allocated.

1.05 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage a qualified testing agency to 
perform compatibility tests recommended by manufacturers.

1.06 PROCEDURES

A. Coordination: Revise or adjust affected work as necessary to integrate work of the 
approved substitutions.

PART 2 - PRODUCTS

2.01 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need 
for change, but not later than 15 days prior to time required for preparation and review of 
related submittals.

1. Conditions: Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, 
Architect will return requests without action, except to record noncompliance with 
these requirements:

a. Requested substitution is consistent with the Contract Documents and will 
produce indicated results.

b. Requested substitution provides sustainable design characteristics that 
specified product provided for BABA compliancy.

c. Substitution request is fully documented and properly submitted.

d. Requested substitution will not adversely affect Contractor's construction 
schedule.

e. Requested substitution has received necessary approvals of authorities 
having jurisdiction.

f. Requested substitution is compatible with other portions of the Work.

g. Requested substitution has been coordinated with other portions of the 
Work.

h. Requested substitution provides specified warranty.

i. If requested substitution involves more than one contractor, requested 
substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved.
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B. Substitutions for Convenience: Not allowed.

PART 3 - EXECUTION

3.01 "NOT USED”

END OF SECTION 01 25 00
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SECTION 01 29 73
SCHEDULE OF VALUES

PART 1 - GENERAL

1.01 SUMMARY

A. Submit to the Engineer for approval, a Schedule of Values allocated to the various lump 
sum portions of the Work, within 15 days after the Notice to Proceed.

B. Upon request of the Engineer, provide support data that substantiates the correctness of the 
values.

C. The Schedule of Values will be used by the Engineer for the purpose of reviewing Lump 
Sum Contract Items and as a basis for interim or partial payments.

D. The Schedule of Values shall indicate that one (1) percent of the money due under the 
Lump Sum Contract is reserved for Project Closeout.  It is understood that payment will 
not be made of this reserve amount until all Project Closeout items have been submitted to 
the Engineer by the Contractor is a manner and form satisfactory to the Engineer and as 
provided by this specific Contract.

E. Project Closeout items are defined as any item that this Contract requires the Contractor to 
furnish to the Engineer as provided by the Standard Specifications, Supplemental 
Specifications, Special Provisions, Technical Special Provisions, or the Plans.  Examples 
of such items are Operations and Maintenance Manuals, Systems and Equipment Testing, 
Owner Personnel Training, Supplies required for initial operation of equipment, Project 
Record Drawings, Warranties and Guarantees, etc.

1.02 RELATED WORK

A. PROJECT CLOSEOUT: Section 01 77 00.

1.03 FORM AND CONTENT OF SCHEDULE OF VALUES

A. The Schedule of Values shall be typed on 8-1/2-inch x 11-inch or 8-1/2-inch x 14-inch 
white paper.  The Contractor's standard forms and computer printout will be considered for 
approval by the Engineer upon the Contractor's request.  The Schedule of Values shall 
identify the:

1. Title of Project and location.

2. Engineer and Project number.

3. Name and address of Contractor.

4. Contract designation.

5. Date of submission.

B. The Schedule of Values shall list the installed value of the component parts of each pay 
item of the Work in sufficient detail to serve as a basis for computing unit prices for 
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progress payments during construction.

C. Identify each line item with the number and title of the respective major section of the 
Technical Special Provisions.

D. For each major line item, list sub-values of major projects or operations under the item.

E. For the various portions of the Work, prepare the Schedule of Values such that:

1. Each item shall include proportional amount of the Contractor's overhead and 
profit.

2. No stored material progress payments will be made for stored materials required 
for building construction or for any work or equipment items to be incorporated 
therein, unless approved by the Engineer.

3. For items on which progress payments will be allowed for stored materials, break 
down the value into:

a. The cost of materials, delivered and unloaded, with taxes included.

b. The total installed value.

4. Prior to allowed progress payments on stored materials, paid invoices for those 
materials will be available upon request by the Engineer.

5. For all lump sum related line items, provide separate material and labor 
breakdowns.

6. A separate line item for Project Closeout shall be provided.

1.04 SUB-SCHEDULE OF UNIT VALUES FOR MATERIALS

A. Submit a sub-schedule of unit costs and quantities for products on which progress payments 
are allowed for stored products.

B. The form of submittal shall parallel that of the Schedule of Values, with each item 
identified the same as the line item in the Schedule of Values.

C. The unit quantity for bulk materials shall include an allowance for normal waste.

D. The unit values for the materials shall be broken down into:

1. Cost of the material, delivered and unloaded at the Site, with taxes included.

2. Copies of paid invoices for component material shall be included with the payment 
request in which the material first appears.

E. The unit value multiplied by the quantity listed shall equal the cost of that item in the 
Schedule of Values.
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1.05 REVIEW AND RE-SUBMITTAL

A. After a review by the Engineer, revise and re-submit the Schedule of Values and Sub-
schedule of Material Values as required.

B. Resubmit the revised Schedules in the same manner.

PART 2 - PRODUCTS

"NOT USED"

PART 3 - EXECUTION

"NOT USED”

END OF SECTION 01 29 73
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SECTION 01 32 00
CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes administrative and procedural requirements for documenting the progress 
of construction during performance of the Work, including the following:

1. Startup construction schedule.

2. Contractor's construction schedule.

3. Construction schedule updating reports.

4. Daily construction reports.

5. Site condition reports.

6. Cost loading and cash flow schedule.

7. Special reports.

B. Related Requirements:

1. Technical Special Provision 01 33 00 - SUBMITTAL PROCEDURES for 
submitting schedules and reports.

1.02 DEFINITIONS

A. Activity: A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a construction 
schedule consume time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the 
planned early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

B. Cost Loading: The allocation of the schedule of values for the completion of an activity as 
scheduled. The sum of costs for all activities must equal the total Contract Sum unless 
otherwise approved by Department.

C. CPM: Critical path method, which is a method of planning and scheduling a construction 
project where activities are arranged based on activity relationships.  Network calculations 
determine when activities can be performed and the critical path of Project.

D. Critical Path: The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float.
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E. Event: The starting or ending point of an activity.

F. Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Department or Contractor, 
but is a jointly owned, expiring Project resource available to both parties as needed 
to meet schedule milestones and Contract completion date.

a. Extensions of time for performance required under General Conditions 
pertaining to equitable time adjustment will be granted only to extent that 
equitable time adjustment exceeds total float in activity or path of activities 
affected at time Notice to Proceed was issued for change.

b. Use of float suppression techniques such as preferential sequencing or 
logic, special lead/lag logic restraint, extended activity times or imposed 
dates shall be cause for rejection of Contractor's Construction Schedule 
and revisions or updates.  Use of float time disclosed or implied by use of 
alternative float suppression techniques shall be shared as directed by the 
Department.

2. Free float is the amount of time an activity can be delayed without adversely 
affecting the early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date.

G. Fragment: A partial or fragmentary network that breaks down activities into smaller 
activities for greater detail.

H. Major Area: A story of construction, a separate building, or a similar significant 
construction element.

I. Major Subcontractor: For purposes of this Section, major subcontractor is defined as 
subcontractor or supplier whose subcontract value equals or exceeds 15% percent of value 
of Contract.

J. Milestone: A key or critical point in time for reference or measurement.

K. Network Diagram: A graphic diagram of a network schedule, showing activities and 
activity relationships.

L. Resource Loading: The allocation of manpower and equipment necessary for the 
completion of an activity as scheduled.

1.03 INFORMATIONAL SUBMITTALS

A. Format for Submittals: Submit required submittals in the following format:

1. Working electronic copy of schedule file, where indicated.

2. PDF electronic file.
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3. Two paper copies.

B. Submittals Schedule: Submit per Division 01 Section “Submittals Procedures.”

C. Startup construction schedule.

1. Approval of cost-loaded, startup construction schedule will not constitute approval 
of schedule of values for cost-loaded activities.

D. Startup Network Diagram:  Of size required to display entire network for entire 
construction period.  Show logic ties for activities.

E. Contractor's Construction Schedule: Initial schedule, of size required to display entire 
schedule for entire construction period.

1. Submit a working electronic copy of schedule, using software indicated, and 
labeled to comply with requirements for submittals.  Include type of schedule 
(initial or updated) and date on label.

F. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  
Format for each activity in reports shall contain activity number, activity description, cost 
and resource loading, original duration, remaining duration, early start date, early finish 
date, late start date, late finish date, and total float in calendar days.

1. Activity Report: List of all activities sorted by activity number and then early start 
date, or actual start date if known.

2. Logic Report: List of preceding and succeeding activities for all activities, sorted 
in ascending order by activity number and then early start date, or actual start date 
if known.

3. Total Float Report: List of all activities sorted in ascending order of total float.

4. Earnings Report: Compilation of Contractor's total earnings from commencement 
of the Work until most recent Application for Payment.

G. Construction Schedule Updating Reports: Submit with Applications for Payment.

H. Daily Construction Reports: Submit at weekly intervals.

I. Site Condition Reports: Submit at time of discovery of differing conditions.

J. Cost Loading and Cash Flow Schedule: Submit two copies with initial submittal and each 
update of Contractor's Construction Schedule.

K. Material Status Report: Submit two copies with initial submittal and each update of 
Contractor's Construction Schedule.

L. Special Reports: Submit at time of unusual event.

M. Qualification Data: For scheduling consultant.
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1.04 QUALITY ASSURANCE

A. Contractor's Construction Scheduler: Employ or retain services of construction scheduler 
with minimum 5 years’ experience as person primarily responsible for preparing and 
maintaining detailed project schedules and capable of producing reports and diagrams 
within 24 hours of Department’s request.

1. Construction Scheduler shall attend meetings pertaining to scheduling, progress of 
Work, and alleged delays and time impacts.

B. Within 5 calendar days after Notice of Award, provide statement to the Department 
indicating following:

1. Identification, qualifications, and experience of construction scheduler and other 
members of Contractor's scheduling staff.

2. References for not less than 3 previous projects on which construction scheduler 
has utilized scheduling means similar to that required for this project with 
scheduling requirements equal to or exceeding scheduling requirements specified 
for this Project.

3. Description of scheduling system to be utilized.

4. Department reserve right to disapprove construction scheduler, Contractor's 
scheduling staff, or scheduling system proposed for Project.

5. Department reserve right to remove from Project, construction scheduler and any 
member of Contractor's scheduling staff that is, in Department's opinion, 
incompetent in scheduling.

C. Prescheduling Conference:  Conduct conference at Project site to comply with 
requirements in Technical Special Provision 01 31 00 - PROJECT MANAGEMENT AND 
COORDINATION. Review methods and procedures related to the preliminary 
construction schedule and Contractor's construction schedule, including, but not limited to, 
the following:

1. Review software limitations and content and format for reports.

2. Verify availability of qualified personnel needed to develop and update schedule.

3. Discuss constraints, including work stages, area separations, interim milestones 
and partial Department occupancy.

4. Review delivery dates for Department -furnished products.

5. Review schedule for work of Department's separate contracts.

6. Review submittal requirements and procedures.

7. Review time required for review of submittals and resubmittals.

8. Review requirements for tests and inspections by independent testing and 
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inspecting agencies.

9. Review time required for Project closeout and Department startup procedures, 
including commissioning activities.

10. Review and finalize list of construction activities to be included in schedule.

11. Review procedures for updating schedule.

1.05 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors.

B. Coordinate Contractor's construction schedule with the schedule of values, submittal 
schedule, progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from 
entities involved.

2. Coordinate each construction activity in the network with other activities and 
schedule them in proper sequence.

PART 2 - PRODUCTS

2.01 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Time of beginning, rate of progress, and date of completion of Work are of essence of this 
Contract.  Work shall be executed with such progress as required to prevent delay to other 
contractors working on other contracts at Site, if any, Contract milestones, or general 
completion of Contract.

B. Responsibility for completion:

1. Should any activity fail to be completed within 15 calendar days of indicated 
schedule date, take steps necessary to improve progress at no additional cost to 
Department including, but not limited to:

a. Increase number of working hours per shift, shifts per working day, 
working days per week, or amount of construction equipment, or any 
combination of foregoing, sufficiently to substantially eliminate lag in 
scheduled progress.

b. Reschedule sequence of activities to achieve maximum practical 
concurrent accomplishment of Work activities.

2. Department may require Contractor to submit for review and approval, at no 
additional cost to Department, such supplementary progress schedules as may be 
deemed necessary to demonstrate manner in which progress schedule will be 
regained.

3. Failure to comply with specified corrective measures shall be grounds for 
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determination by the Department that Contractor is not prosecuting Work with 
such diligence as will ensure completion within time specified and may result in 
termination of Contractor's right to proceed with Work, or any separable part 
thereof, in accordance with applicable provisions of General Conditions.

4. Failure to include any element of Work required for performance of Contract shall 
not excuse Contractor from completing all Work required within applicable time 
constraints, notwithstanding Department approval of Contractor's Construction 
Schedule.

C. Nothing in these requirements shall be deemed to negate or diminish Contractor's authority 
and responsibility to plan and schedule Work as required, subject to requirements of 
Contract Documents.

D. Procedures: Comply with procedures contained in   AGC's "Construction Project Planning 
& Scheduling Guidelines," latest edition.

1. To extent there are conflicts between AGC's publication and Specifications, 
Specifications shall govern.

E. Time Frame: Extend schedule from date established for the Notice of Award to date of 
final completion.

1. Contract completion date shall not be changed by submission of a schedule that 
shows an early completion date, unless specifically authorized by Change Order.

2. If Contractor submits Contractor's Construction Schedule showing completion of 
Work more than 30 calendar days in advance of Contract Completion Date, 
Department may, at no cost to Department, decrease Contract Time by issuance of 
Change Order which will change appropriate milestone dates and Contract 
Completion date to completion date reflected on Contractor's Construction 
Schedule.

3. Schedule updates having early completion date shall show time between early 
completion date and Contract Completion Date as activity labeled "project float."

F. Activities: Treat each story or separate area as a separate numbered activity for each main 
element of the Work.  Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 20 calendar days, 
unless specifically allowed by Department.

2. Procurement Activities: Include procurement process activities for the following 
long lead items and major items, requiring a cycle of more than 60 calendar days, 
as separate activities in schedule.  Procurement cycle activities include, but are not 
limited to, submittals, approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Section 01 33 00 "Submittal Procedures" in schedule.  Coordinate submittal review 
times in Contractor's construction schedule with submittal schedule.
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4. Startup and Testing Time:  Include no fewer than 15 days for startup and testing.

5. Substantial Completion: Indicate completion in advance of date established for 
Substantial Completion, and allow time for Department administrative procedures 
necessary for certification of Final Acceptance.

6. Punch List and Final Completion: Include not more than seven (7) calendar days 
for completion of punch list items and final completion.

G. Constraints: Include constraints and work restrictions indicated in the Contract Documents 
and as follows in schedule, and show how the sequence of the Work is affected.

1. Phasing: Arrange list of activities on schedule by phase.

2. Work under More Than One Contract: Include a separate activity for each contract.

3. Work by Department:  Include a separate activity for each portion of the Work 
performed by Department.

4. Products Ordered in Advance: Include a separate activity for each product.  Include 
delivery date indicated in Technical Special Provision 01 11 00 - SUMMARY OF 
WORK. Delivery dates indicated stipulate the earliest possible delivery date.

5. Department -Furnished Products:  Include a separate activity for each product.  
Include delivery date indicated in Technical Special Provision 01 11 00 - 
SUMMARY OF WORK. Delivery dates indicated stipulate the earliest possible 
delivery date.

6. Work Restrictions:  Show the effect of the following items on the schedule:

a. Coordination with existing construction.

b. Limitations of continued occupancies.

c. Uninterruptible services.

d. Partial occupancy before Final Acceptance.

e. Use of premises restrictions.

f. Provisions for future construction.

g. Seasonal variations.

h. Environmental control.

7. Work Stages: Indicate important stages of construction for each major portion of 
the Work, including, but not limited to, the following:

a. Subcontract awards.

b. Submittals.
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c. Purchases.

d. Mockups.

e. Fabrication.

f. Sample testing.

g. Deliveries.

h. Installation.

i. Tests and inspections.

j. Adjusting.

k. Curing.

l. Building flush-out.

m. Startup and placement into final use and operation.

8. Construction Areas: Identify each major area of construction for each major 
portion of the Work.  Indicate where each construction activity within a major area 
must be sequenced or integrated with other construction activities to provide for 
the following:

a. Structural completion.

b. Temporary enclosure and space conditioning.

c. Permanent space enclosure.

d. Completion of mechanical installation.

e. Completion of electrical installation.

f. Substantial Completion.

H. Milestones: Include milestones indicated in the Contract Documents in schedule, 
including, but not limited to, the Notice to Proceed, Substantial Completion, and final 
completion. "Cost Correlation" Paragraph below establishes progress measured in dollar 
volume of the Work.

I. Upcoming Work Summary: Prepare summary report indicating activities scheduled to 
occur or commence prior to submittal of next schedule update.  Summarize the following 
issues:

1. Unresolved issues.

2. Unanswered Requests for Information.
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3. Rejected or unreturned submittals.

4. Notations on returned submittals.

5. Pending modifications affecting the Work and Contract Time.

J. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days 
behind the current approved schedule, submit a separate recovery schedule indicating 
means by which Contractor intends to regain compliance with the schedule.  Indicate 
changes to working hours, working days, crew sizes, and equipment required achieving 
compliance, and dating by which recovery will be accomplished.

K. Computer Scheduling Software:  Prepare schedules using current version of a program that 
has been developed specifically to manage construction schedules.

1. System shall be capable of handling, processing, printing, and plotting data to 
satisfy requirements of this Section.

2. Subject to compliance with requirements, use Primavera Project Planner, Version 
P3 for Windows XP or equivalent scheduling program acceptable to Department. 
Use latest version or earlier version acceptable to Department.

3. System shall be capable of producing computer generated reports with following 
minimum information:

a. Activity identification code keyed to Summary Schedule activities.

b. Activity number and activity description.

c. From date of report, remaining working days left until early finish of each 
activity.

d. Activity percent complete.

e. Activity duration.

f. Early start/finish and late start/finish.

g. Actual start date/finish date.

h. Total float.

i. Free float.

j. Predecessor and successor activities for each individual activity including 
precedence logic relationships.

k. Comparison between current update and baseline schedule.

l. Critical Item List of activities with 14 calendar days or less total float.

m. Scheduled and actual labor for each activity.



01 32 00 - Page 10 of 18

n. Scheduled and actual progress payment for each activity.

4. Use logic retain methodology at all times for schedule and float calculation.

5. Software shall be capable of compiling total dollar value of complete and partially 
complete activities.

6. Software shall be capable of accepting revised completion dates, as modified by 
approved time extensions, and re-computing activities dates and float accordingly.

L. Use hardware system commensurate with size of Project, subject to Department.

2.02 STARTUP CONSTRUCTION SCHEDULE

A. Bar-Chart Schedule:  Submit startup, horizontal, bar-chart-type construction schedule 
within seven days of date established for the Notice of Award.

B. Preparation:  Indicate each significant construction activity separately.  Identify first 
workday of each week with a continuous vertical line.  Outline significant construction 
activities for first 90 calendar days of construction.  Include skeleton diagram for the 
remainder of the Work and a cash requirement prediction based on indicated activities.

2.03 PRELIMINARY CONSTRUCTION SCHEDULE

A. Prepare Preliminary Construction Schedule covering first 90 calendar days following 
Notice to Proceed as well as skeleton network diagram for remainder of Work.

1. Show work tasks that will or may affect completion dates including, but not limited 
to:

a. Planning.

b. Mobilization.

c. Key shop drawing and sample submittals.

d. Fabrication and delivery of key and long-lead procurement elements.

e. Activities of Department, other contractors, utilities, tenants, or other third 
parties. 

B. Concurrent with and as part of Preliminary Construction Schedule, submit schedule of 
manpower and costs assigned to each activity on Preliminary Construction Schedule.

1. Costs assigned shall conform to bid item unit prices, and lump sum bid item 
breakdown acceptable to Department.

2. Schedule of manpower and costs shall be realistic and level so as to not have any 
unusual manpower requirements.

C. Submit to Department within 14 calendar days after Prescheduling Conference.
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D. Meet with Department within 7 calendar days after submittal to review and make necessary 
adjustments or revisions.

E. Submit revised Preliminary Construction Schedule within 7 calendar days after meeting 
for Department approval.

F. Revised Preliminary Construction Schedule represents Contractor’s planned means, 
methods, and sequences for performance of Work during specified period and shall be 
incorporated into Contractor’s Construction Schedule.

G. No Work shall be performed prior to submittal and Department approval of preliminary 
project schedule, including manpower and cost reports.

1. Submittal and Department approval of preliminary project schedule, including 
manpower and cost reports and other appropriate reports and network diagrams 
subsequently specified in article titled “Contractor’s Construction Schedule as 
required by Department, is a condition precedent to issuance and payment of initial 
Application for Payment.

H. Update schedule monthly during specified period, as part of payment application process.

1. Submit appropriate reports and network diagrams as required by Department.

2.04 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)

A. Submittal Requirements:

1. Fifteen days after submittal of revised Preliminary Construction Schedule, meet 
with Department to review progress in development of summary schedule and 
Contractor’s Construction Schedule.

2. Submit Contractor’s Construction Schedule within 30 calendar days after 
submittal of revised Preliminary Construction Schedule.

3. Meet with Department within 7 calendar days after submittal to review and make 
necessary adjustments or revisions.

a. Comments made by Department will not relieve Contractor from 
compliance with requirements of Contract Documents.

4. Submit revised Contractor’s Construction Schedule within 7 calendar days after 
meeting for Department approval.

B. To the extent that there are conflicts between detailed project schedule and requirements 
of Contract Documents, Contract Documents govern.

C. Startup Network Diagram:  Submit diagram within 14 calendar days of date established for 
the Notice of Award.  Outline significant construction activities for the first 90 calendar 
days of construction.  Include skeleton diagram for the remainder of the Work and a cash 
requirement prediction based on indicated activities.

D. CPM Schedule:  Prepare Contractor's construction schedule using a cost-and resource-
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loaded, time-scaled CPM network analysis diagram for the Work.

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 30 calendar days after date established for the Notice 
of Award.

a. Failure to include any work item required for performance of this Contract 
shall not excuse Contractor from completing all work within applicable 
completion dates, regardless of Department 's approval of the schedule.

2. Conduct educational workshops to train and inform key Project personnel, 
including subcontractors' personnel, in proper methods of providing data and using 
CPM schedule information.

3. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress.  Coordinate procedures with progress meeting and payment request 
dates.

4. Use "calendar days" as the unit of time for individual activities.  Indicate 
nonworking days and holidays incorporated into the schedule in order to 
coordinate with the Contract Time.

A. Activities in Contractor’s Construction Schedule shall be grouped to enable “rollup” to activities in 
summary schedule.
1. Summary schedule shall be in bar chart format, time scaled in calendar days from Notice to Proceed, 

with critical path identified.
2. Summary schedule shall clearly delineate construction activities for each phase and summary 

schedule shall contain, but is not limited to:

a. Legend of scheduled activities based on early start/finish.

b. Department’s and Contractor’s scheduled milestones.

c. Scheduled summary activities shall clearly indicate scope of Work to be 
completed.

d. Submit summary schedule as required for Contractor’s Construction 
Schedule.

E. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  
Using the startup network diagram, prepare a skeleton network to identify probable critical 
paths.

1. Activities: Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities:

a. Preparation and processing of submittals.

b. Mobilization and demobilization.

c. Temporary construction support installations.
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d. Demolition and removals.

e. Excavation, backfill, and related earthwork activities.

f. Submittal preparation and review.

g. Order, manufacture, delivery, tests, and installation of critical material and 
major components, including material to be furnished by Department for 
installation by Contractor.

h. Other major construction activities.

i. Purchase of materials.

j. Delivery.

k. Fabrication.

l. Utility interruptions.

m. Installation.

n. Work by Department that may affect or be affected by Contractor's 
activities.

o. Resource loading for cost, manpower, material, and equipment.

p. Allowance for inclement weather and similar conditions.

q. Approvals and notices required by regulatory agencies and other third 
parties.

r. Punch-out and acceptance of Work including start-up, testing, and 
inspection, and commissioning.

s. Limits imposed by scope of Work, with contractually specified 
intermediate milestone and completion dates, and with constraints, 
restraints, or sequences included in Contract.

t. Final clean-up.

u. Planning for phased or total takeover by Department.

v. Activities occurring following final completion.

2. Critical Path Activities: Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with 
Contract milestone dates.

3. Processing: Process data to produce output data on a computer-drawn, time-scaled 
network.  Revise data, reorganize activity sequences, and reproduce as often as 
necessary to produce the CPM schedule within the limitations of the Contract 
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Time.

4. Format: Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges.

a. Subnetworks on separate sheets are permissible for activities clearly off 
the critical path.

5. Cost-and Resource-Loading of CPM Schedule: Assign cost to construction 
activities on the CPM schedule.  Do not assign costs to submittal activities.  Obtain 
Department approval prior to assigning costs to fabrication and delivery activities.  
Assign costs under main subcontracts for testing and commissioning activities, 
operation and maintenance manuals, punch list activities, 

a. Each activity cost shall reflect an appropriate value subject to approval by 
Department.

b. Total cost assigned to activities shall equal the total Contract Sum.

F. Contract Modifications: For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using a network fragment to demonstrate the 
effect of the proposed change on the overall project schedule.

G. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list 
indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated 
reports showing the following:

1. Contractor or subcontractor and the Work or activity.

2. Description of activity.

3. Main events of activity.

4. Immediate preceding and succeeding activities.

5. Early and late start dates.

6. Early and late finish dates.

7. Activity duration in workdays.

8. Total float or slack time.

9. Average size of workforce.

10. Dollar value of activity (coordinated with the schedule of values).

11. Sublisting of materials and equipment sorted by specification section number.  
Sublisting of materials and equipment shall include following activities.

a. Preparation of shop drawings and submittal to Department.
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b. Fabrication, testing, and delivery of material and equipment which shall 
be interfaced with earliest start date that material or equipment is to be 
installed on Project.

H. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 
reports showing the following:

1. Identification of activities that have changed.

2. Changes in early and late start dates.

3. Changes in early and late finish dates.

4. Changes in activity durations in workdays.

5. Changes in the critical path.

6. Changes in total float or slack time.

7. Changes in the Contract Time.

I. Value Summaries:  Prepare two cumulative value lists, sorted by finish dates.

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative 
dollar value.

2. In second list, tabulate activity number, late finish date, dollar value, and 
cumulative dollar value.

3. In subsequent issues of both lists, substitute actual finish dates for activities 
completed as of list date.

4. Prepare list for ease of comparison with payment requests; coordinate timing with 
progress meetings.

a. In both value summary lists, tabulate "actual percent complete" and 
"cumulative value completed" with total at bottom.

b. Submit value summary printouts one week before each regularly 
scheduled progress meeting.

2.05 AS BUILT SCHEDULE

A. As a condition precedent to release of retention, last update to Contractor’s Construction 
Schedule shall be identified as “As Built Schedule” and shall reflect exact manner in which 
project was actually constructed, including start and completion dates, activities, 
sequences, and logic.

1. As built schedule shall be signed and certified by Contractor and construction 
scheduler as being true reflection of manner in which Project was actually 
constructed.
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2.06 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following 
information concerning events at Project site:

1. List of subcontractors at Project site.

2. List of separate contractors at Project site.

3. Approximate count of personnel at Project site.

4. High and low temperatures and general weather conditions, including presence of 
rain or snow.

5. Accidents.

6. Meetings and significant decisions.

7. Unusual events (see special reports).

8. Stoppages, delays, shortages, and losses.

9. Emergency procedures.

10. Orders and requests of authorities having jurisdiction.

11. Change Orders received and implemented.

12. Construction and Work Change Directives received and implemented.

13. Services connected and disconnected.

14. Equipment or system tests and startups.

15. Partial completions and occupancies.

16. Substantial Completions authorized.

B. Site Condition Reports:  Immediately on discovery of a difference between site conditions 
and the Contract Documents, prepare and submit a detailed report.  Submit with a Request 
for Information.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents.

C. Cost Loading and Cash Flow Schedule:

1. With initial detailed project schedule submittal and each update, submit schedule 
of cost loading and cash flow.

a. Each individual activity within detailed project schedule shall employ 
code which, in summary, attaches its cost, if any, to appropriate bid items.

b. Sum of activity costs within specific code shall equal cost of 
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corresponding bid items and approved Change Orders.

2. Submit payment request for each month with proposed updates as well as 
cumulative payment requests to date for each month of Project.

a. Show net payment request for each month and cumulative payment 
requests to date after deducting retainage and other monies withheld.

b. Show cash flow in tabular and graphic format.

2.07 SPECIAL REPORTS

A. General: Submit special reports directly to Department within one day(s) of an occurrence.  
Distribute copies of report to parties affected by the occurrence.

B. Reporting Unusual Events: When an event of an unusual and significant nature occurs at 
Project site, whether or not related directly to the Work, prepare and submit a special report.  
List chain of events, persons participating, response by Contractor's personnel, evaluation 
of results or effects, and similar pertinent information.  Advise Department in advance 
when these events are known or predictable.

PART 3 - EXECUTION

3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Scheduling Consultant: Engage a consultant to provide planning, evaluation, and reporting 
using CPM scheduling.

1. In-House Option: Department may waive the requirement to retain a consultant if 
Contractor employs skilled personnel with experience in CPM scheduling and 
reporting techniques.  Submit qualifications.

2. Meetings: Scheduling consultant shall attend all meetings related to Project 
progress, alleged delays, and time impact.

B. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to 
reflect actual construction progress and activities.  Issue schedule one week before each 
regularly scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting.

2. Include a report with updated schedule that indicates every change, including, but 
not limited to, changes in logic, durations, actual starts and finishes, and activity 
durations.

3. As the Work progresses, indicate final completion percentage for each activity.

C. Distribution: Distribute copies of approved schedule to Department, separate contractors, 
testing and inspecting agencies, and other parties identified by Contractor with a need-to-
know schedule responsibility.
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1. Post copies in Project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules to the same parties and post 
in the same locations.  Delete parties from distribution when they have completed 
their assigned portion of the Work and are no longer involved in performance of 
construction activities.

END OF SECTION 01 32 00
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SECTION 01 42 00
REFERENCES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 DEFINITIONS

A. General: Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved": When used to convey Architect's action on Contractor's submittals, 
applications, and requests, "approved" is limited to Architect's duties and responsibilities 
as stated in the Conditions of the Contract.

C. "Directed": A command or instruction by Architect. Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed."

D. "Indicated": Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents. Other terms including 
"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that 
control performance of the Work.

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations.

G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project site.

H. "Provide": Furnish and install, complete and ready for the intended use.

I. "Project Site": Space available for performing construction activities. The extent of Project 
site is shown on Drawings and may or may not be identical with the description of the land 
on which Project is to be built.

1.03 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as 
if bound or copied directly into the Contract Documents to the extent referenced. Such 
standards are made a part of the Contract Documents by reference.

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents 
unless otherwise indicated.

C. Copies of Standards: Each entity engaged in construction on Project should be familiar 
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with industry standards applicable to its construction activity. Copies of applicable 
standards are not bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction activity, 
obtain copies directly from publication source.

1.04 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities indicated 
in Gale's "Encyclopedia of Associations: National Organizations of the U.S." or in 
Columbia Books' "National Trade & Professional Associations of the United States."

B. Industry Organizations: Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the 
following list. This information is subject to change and is believed to be accurate as of the 
date of the Contract Documents.

1. AABC - Associated Air Balance Council; www.aabc.com.

2. AAMA - American Architectural Manufacturers Association; www.aamanet.org.

3. AAPFCO - Association of American Plant Food Control Officials; 
www.aapfco.org.

4. AASHTO - American Association of State Highway and Transportation Officials; 
www.transportation.org.

5. AATCC - American Association of Textile Chemists and Colorists; 
www.aatcc.org.

6. ABMA - American Bearing Manufacturers Association; 
www.americanbearings.org.

7. ACI - American Concrete Institute; (Formerly: ACI International); 
www.concrete.org.

8. ACPA - American Concrete Pipe Association; www.concrete-pipe.org.

9. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org.

10. AF&PA - American Forest & Paper Association; www.afandpa.org.

11. AGA - American Gas Association; www.aga.org.

12. AHAM - Association of Home Appliance Manufacturers; www.aham.org.

13. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); 
www.ahrinet.org.

14. AI - Asphalt Institute; www.asphaltinstitute.org.
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15. AIA - American Institute of Architects (The); www.aia.org.

16. AISC - American Institute of Steel Construction; www.aisc.org.

17. AISI - American Iron and Steel Institute; www.steel.org.

18. AITC - American Institute of Timber Construction; www.aitc-glulam.org.

19. AMCA - Air Movement and Control Association International, Inc.; 
www.amca.org.

20. ANSI - American National Standards Institute; www.ansi.org.

21. APA - APA - The Engineered Wood Association; www.apawood.org.

22. APA - Architectural Precast Association; www.archprecast.org.

23. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI).

24. ARI - American Refrigeration Institute; (See AHRI).

25. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org.

26. ASCE - American Society of Civil Engineers; www.asce.org.

27. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; 
(See ASCE).

28. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning 
Engineers; www.ashrae.org.

29. ASME - ASME International; (American Society of Mechanical Engineers); 
www.asme.org.

30. ASSE - American Society of Safety Engineers (The); www.asse.org.

31. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org.

32. ASTM - ASTM International; (American Society for Testing and Materials 
International); www.astm.org.

33. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org.

34. AWEA - American Wind Energy Association; www.awea.org.

35. AWI - Architectural Woodwork Institute; www.awinet.org.

36. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 
www.awmac.com.

37. AWPA - American Wood Protection Association; (Formerly: American Wood-
Preservers' Association); www.awpa.com.
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38. AWS - American Welding Society; www.aws.org.

39. AWWA - American Water Works Association; www.awwa.org.

40. BABA – Buy America Build America; www.commerce.gov/oam/build-america-
buy-america

41. BHMA - Builders Hardware Manufacturers Association; 
www.buildershardware.com.

42. BIA - Brick Industry Association (The); www.gobrick.com.

43. BICSI - BICSI, Inc.; www.bicsi.org.

44. BIFMA - BIFMA International; (Business and Institutional Furniture 
Manufacturer's Association); www.bifma.com.

45. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org.

46. BWF - Badminton World Federation; (Formerly: International Badminton 
Federation); www.bwfbadminton.org.

47. CDA - Copper Development Association; www.copper.org.

48. CEA - Canadian Electricity Association; www.electricity.ca.

49. CEA - Consumer Electronics Association; www.ce.org.

50. CFFA - Chemical Fabrics & Film Association, Inc.; 
www.chemicalfabricsandfilm.com.

51. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org.

52. CGA - Compressed Gas Association; www.cganet.com.

53. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org.

54. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org.

55. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org.

56. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org.

57. CPA - Composite Panel Association; www.pbmdf.com.

58. CRI - Carpet and Rug Institute (The); www.carpet-rug.org.

59. CRRC - Cool Roof Rating Council; www.coolroofs.org.

60. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org.

61. CSA - Canadian Standards Association; www.csa.ca.
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62. CSA - CSA International; (Formerly: IAS - International Approval Services); 
www.csa-international.org.

63. CSI - Construction Specifications Institute (The); www.csinet.org.

64. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org.

65. CTI - Cooling Technology Institute; (Formerly: Cooling Tower Institute); 
www.cti.org.

66. CWC - Composite Wood Council; (See CPA).

67. DASMA - Door and Access Systems Manufacturers Association; 
www.dasma.com.

68. DHI - Door and Hardware Institute; www.dhi.org.

69. ECA - Electronic Components Association; (See ECIA).

70. ECAMA - Electronic Components Assemblies & Materials Association; (See 
ECIA).

71. ECIA - Electronic Components Industry Association; www.eciaonline.org

72. EIA - Electronic Industries Alliance; (See TIA).

73. EIMA - EIFS Industry Members Association; www.eima.com.

74. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org.

75. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org.

76. ESTA - Entertainment Services and Technology Association; (See PLASA).

77. EVO - Efficiency Valuation Organization; www.evo-world.org.

78. FM Approvals - FM Approvals LLC; www.fmglobal.com.

79. FM Global - FM Global; (Formerly: FMG - FM Global); www.fmglobal.com.

80. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, 
Inc.; www.floridaroof.com.

81. FSA - Fluid Sealing Association; www.fluidsealing.com.

82. FSC - Forest Stewardship Council U.S.; www.fscus.org.

83. GA - Gypsum Association; www.gypsum.org.

84. GANA - Glass Association of North America; www.glasswebsite.com.

85. GS - Green Seal; www.greenseal.org.



01 42 00 - Page 6 of 12

86. HI - Hydraulic Institute; www.pumps.org.

87. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See 
AHRI).

88. HMMA - Hollow Metal Manufacturers Association; (See NAAMM).

89. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org.

90. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com.

91. IAPSC - International Association of Professional Security Consultants; 
www.iapsc.org.

92. IAS - International Accreditation Service; www.iasonline.org.

93. IAS - International Approval Services; (See CSA).

94. ICBO - International Conference of Building Officials; (See ICC).

95. ICC - International Code Council; www.iccsafe.org.

96. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net.

97. ICPA - International Cast Polymer Alliance; www.icpa-hq.org.

98. ICRI - International Concrete Repair Institute, Inc.; www.icri.org.

99. IEC - International Electrotechnical Commission; www.iec.ch.

100. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org.

101. IES - Illuminating Engineering Society; (Formerly: Illuminating Engineering 
Society of North America); www.ies.org.

102. IESNA - Illuminating Engineering Society of North America; (See IES).

103. IEST - Institute of Environmental Sciences and Technology; www.iest.org.

104. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org.

105. IGSHPA - International Ground Source Heat Pump Association; 
www.igshpa.okstate.edu.

106. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com.

107. Intertek - Intertek Group; (Formerly: ETL SEMCO; Intertek Testing Service NA); 
www.intertek.com.

108. ISA - International Society of Automation (The); (Formerly: Instrumentation, 
Systems, and Automation Society); www.isa.org.

http://www.iest.org/
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109. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA).

110. ISFA - International Surface Fabricators Association; (Formerly: International 
Solid Surface Fabricators Association); www.isfanow.org.

111. ISO - International Organization for Standardization; www.iso.org.

112. ISSFA - International Solid Surface Fabricators Association; (See ISFA).

113. ITU - International Telecommunication Union; www.itu.int/home.

114. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org.

115. LMA - Laminating Materials Association; (See CPA).

116. LPI - Lightning Protection Institute; www.lightning.org.

117. MBMA - Metal Building Manufacturers Association; www.mbma.com.

118. MCA - Metal Construction Association; www.metalconstruction.org.

119. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org.

120. MFMA - Metal Framing Manufacturers Association, Inc.; 
www.metalframingmfg.org.

121. MHIA - Material Handling Industry of America; www.mhia.org.

122. MIA - Marble Institute of America; www.marble-institute.com.

123. MMPA - Moulding & Millwork Producers Association; (Formerly: Wood 
Moulding & Millwork Producers Association); www.wmmpa.com.

124. MPI - Master Painters Institute; www.paintinfo.com.

125. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry 
Inc.; www.mss-hq.org.

126. NAAMM - National Association of Architectural Metal Manufacturers; 
www.naamm.org.

127. NACE - NACE International; (National Association of Corrosion Engineers 
International); www.nace.org.

128. NADCA - National Air Duct Cleaners Association; www.nadca.com.

129. NAIMA - North American Insulation Manufacturers Association; 
www.naima.org.

130. NCMA - National Concrete Masonry Association; www.ncma.org.

131. NEBB - National Environmental Balancing Bureau; www.nebb.org.
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132. NECA - National Electrical Contractors Association; www.necanet.org.

133. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org.

134. NEMA - National Electrical Manufacturers Association; www.nema.org.

135. NETA - InterNational Electrical Testing Association; www.netaworld.org.

136. NFHS - National Federation of State High School Associations; www.nfhs.org.

137. NFPA - NFPA; (National Fire Protection Association); www.nfpa.org.

138. NFPA - NFPA International; (See NFPA).

139. NFRC - National Fenestration Rating Council; www.nfrc.org.

140. NHLA - National Hardwood Lumber Association; www.nhla.com.

141. NLGA - National Lumber Grades Authority; www.nlga.org.

142. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA).

143. NOMMA - National Ornamental & Miscellaneous Metals Association; 
www.nomma.org.

144. NRCA - National Roofing Contractors Association; www.nrca.net.

145. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org.

146. NSF - NSF International; (National Sanitation Foundation International); 
www.nsf.org.

147. NSPE - National Society of Professional Engineers; www.nspe.org.

148. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org.

149. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com.

150. NWFA - National Wood Flooring Association; www.nwfa.org.

151. PCI - Precast/Prestressed Concrete Institute; www.pci.org.

152. PDI - Plumbing & Drainage Institute; www.pdionline.org.

153. RCSC - Research Council on Structural Connections; www.boltcouncil.org.

154. RFCI - Resilient Floor Covering Institute; www.rfci.com.

155. SCTE - Society of Cable Telecommunications Engineers; www.scte.org.

156. SDI - Steel Deck Institute; www.sdi.org.

http://www.nomma.org/
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157. SDI - Steel Door Institute; www.steeldoor.org.

158. SEFA - Scientific Equipment and Furniture Association; www.sefalabs.com.

159. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; 
(See ASCE).

160. SIA - Security Industry Association; www.siaonline.org.

161. SJI - Steel Joist Institute; www.steeljoist.org.

162. SMA - Screen Manufacturers Association; www.smainfo.org.

163. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 
www.smacna.org.

164. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org.

165. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org.

166. SPIB - Southern Pine Inspection Bureau; www.spib.org.

167. SPRI - Single Ply Roofing Industry; www.spri.org.

168. SRCC - Solar Rating and Certification Corporation; www.solar-rating.org.

169. SSINA - Specialty Steel Industry of North America; www.ssina.com.

170. SSPC - SSPC: The Society for Protective Coatings; www.sspc.org.

171. STI - Steel Tank Institute; www.steeltank.com.

172. SWI - Steel Window Institute; www.steelwindows.com.

173. SWPA - Submersible Wastewater Pump Association; www.swpa.org.

174. TCA - Tilt-Up Concrete Association; www.tilt-up.org.

175. TCNA - Tile Council of North America, Inc.; (Formerly: Tile Council of 
America); www.tileusa.com.

176. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org.

177. TIA - Telecommunications Industry Association; (Formerly: TIA/EIA - 
Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org.

178. TIA/EIA - Telecommunications Industry Association/Electronic Industries 
Alliance; (See TIA).

179. TMS - The Masonry Society; www.masonrysociety.org.
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180. TPI - Truss Plate Institute; www.tpinst.org.

181. TPI - Turfgrass Producers International; www.turfgrasssod.org.

182. TRI - Tile Roofing Institute; (Formerly: National Tile Roofing Manufacturing 
Association); www.tileroofing.org.

183. UBC - Uniform Building Code; (See ICC).

184. UL - Underwriters Laboratories Inc.; www.ul.com.

185. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org.

186. USAV - USA Volleyball; www.usavolleyball.org.

187. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org.

188. WASTEC - Waste Equipment Technology Association; www.wastec.org.

189. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org.

190. WCMA - Window Covering Manufacturers Association; www.wcmanet.org.

191. WDMA - Window & Door Manufacturers Association; www.wdma.com.

192. WI - Woodwork Institute; (Formerly: WIC - Woodwork Institute of California); 
www.wicnet.org.

193. WMMPA - Wood Molding & Millwork Producers Association; (See MMPA).

194. WSRCA - Western States Roofing Contractors Association; www.wsrca.com.

195. WPA - Western Wood Products Association; www.wwpa.org.

C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following 
list. This information is believed to be accurate as of the date of the Contract Documents.

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org.

2. ICC - International Code Council; www.iccsafe.org.

3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org.

D. Federal Government Agencies: Where abbreviations and acronyms are used in 
Specifications or other Contract Documents, they shall mean the recognized name of the 
entities in the following list. Information is subject to change and is up-to-date as of the 
date of the Contract Documents.

1. COE - Army Corps of Engineers; www.usace.army.mil.
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2. CPSC - Consumer Product Safety Commission; www.cpsc.gov.

3. DOC - Department of Commerce; National Institute of Standards and Technology; 
www.nist.gov.

4. DOD - Department of Defense; http://dodssp.daps.dla.mil.

5. DOE - Department of Energy; www.energy.gov.

6. EPA - Environmental Protection Agency; www.epa.gov.

7. FAA - Federal Aviation Administration; www.faa.gov.

8. FG - Federal Government Publications; www.gpo.gov.

9. GSA - General Services Administration; www.gsa.gov.

10. HUD - Department of Housing and Urban Development; www.hud.gov.

11. LBL - Lawrence Berkeley National Laboratory; Environmental Energy 
Technologies Division; http://eetd.lbl.gov.

12. OSHA - Occupational Safety & Health Administration; www.osha.gov.

13. SD - Department of State; www.state.gov.

14. TRB - Transportation Research Board; National Cooperative Highway Research 
Program; www.trb.org.

15. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 
Laboratory; www.ars.usda.gov.

16. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov.

17. USDJ - Department of Justice; Office of Justice Programs; National Institute of 
Justice; www.ojp.usdoj.gov.

18. USP - U.S. Pharmacopeia; www.usp.org.

19. USPS - United States Postal Service; www.usps.com.

E. Standards and Regulations: Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list. This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents.

1. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.gpo.gov/fdsys.

2. DOD - Department of Defense; Military Specifications and Standards; Available 
from Department of Defense Single Stock Point; http://dodssp.daps.dla.mil.
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3. DSCC - Defense Supply Center Columbus; (See FS).

4. FED-STD - Federal Standard; (See FS).

5. FS - Federal Specification; Available from Department of Defense Single Stock 
Point; http://dodssp.daps.dla.mil.

a. Available from Defense Standardization Program; www.dsp.dla.mil.

b. Available from General Services Administration; www.gsa.gov.

c. Available from National Institute of Building Sciences/Whole Building 
Design Guide; www.wbdg.org/ccb.

6. USAB - United States Access Board; www.access-board.gov.

7. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; 
(See USAB).

F. State Government Agencies: Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list. This information is subject to change and is believed to be accurate as of the 
date of the Contract Documents.

1. CBHF; State of California; Department of Consumer Affairs; Bureau of Electronic 
Appliance and Repair, Home Furnishings and Thermal Insulation; 
www.bearhfti.ca.gov.

2. CCR; California Code of Regulations; Office of Administrative Law; California 
Title 24 Energy Code; www.calregs.com.

3. CDHS; California Department of Health Services; (See CDPH).

4. CDPH; California Department of Public Health; Indoor Air Quality Program; 
www.cal-iaq.org.

5. CPUC; California Public Utilities Commission; www.cpuc.ca.gov.

6. SCAQMD; South Coast Air Quality Management District; www.aqmd.gov.

7. TFS; Texas Forest Service; Forest Resource Development and Sustainable 
Forestry; http://txforestservice.tamu.edu.

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

END OF SECTION 01 42 00
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SECTION 01 51 00
TEMPORARY UTILITIES

PART 1 - GENERAL

1.01 SUMMARY

A. Furnish, install, maintain, and protect temporary utilities required for construction of the 
Buildings at locations and in a manner that will be safe, non-hazardous, sanitary, and 
protective of persons and property, and free of deleterious effects.

B. Remove physical evidence of temporary utilities at completion of Work.

1.02 QUALITY ASSURANCE

A. Regulatory Requirements: Comply with rules and recommendations of franchised utility 
companies and governing regulations.

PART 2 - PRODUCTS

2.01 MATERIALS, GENERAL

A. Materials may be new or used, but shall be adequate in capacity for required usage, shall 
not create unsafe conditions, and shall not violate requirements of applicable codes and 
standards.

2.02 TEMPORARY UTILITIES

A. Types of services required include, but not by way of limitation, surface drainage, electrical 
power and lighting, heating, ventilation, and telephone.

B. Include temporary toilets, wash facilities and drinking water fixtures.  Comply with 
regulations and health codes for the type, number, location, operation and maintenance of 
fixtures and facilities.  Install where facilities will best service the Project's needs.

1. Provide drinking water units supplied with bottled water.

2. Provide toilet tissue, paper towels, paper cups and similar disposable materials for 
each facility.  Provide covered waste containers for used material.

C. Comply with utility company's recommendations on materials and methods, or engage 
utility companies to install services.

D. Water Used for Construction:

1. Provide potable water adequate for construction.

2. Where non-potable water is used, mark each outlet with adequate health-hazard 
warning signs.

E. Arrange with electric company and provide service required for power. Provide 
connections and pay costs of installation, maintenance, operation, removal of service, and 
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power used.

F. Electrical Power:

1. Provide weatherproof, grounded, power distribution system sufficient to 
accommodate construction operations requiring power, use of power tools, 
electrical heating, lighting, and start-up testing of permanent electric-powered 
equipment system.

2. Provide overload protection, disconnect switches, and other required electrical 
devices.

G. Lighting:

1. Provide sufficient temporary lighting for proper workmanship; by combined use 
of daylight, general lighting, and portable plug-in task lighting.

2. Provide general lighting with local switching which will enable energy 
conservation during periods of varying activity.

H. Heating and Ventilating:

1. Prior to enclosure, provide heating as necessary to protect work, materials, and 
equipment against damage from dampness and cold.

2. Provide temporary heat and ventilation as areas are closed-in as necessary to 
maintain minimum temperature of 55 degrees F (except where higher temperatures 
are specified in various Technical Special Provision Sections), to facilitate 
progress of work, to meet specified minimum conditions for installation of 
materials, and to protect materials and finishes from damage due to temperature or 
humidity.

3. Provide adequate forced ventilation of enclosed areas for curing of installed 
materials, to disperse humidity, and to prevent hazardous accumulations of dust, 
fumes, vapors, or gases.

4. Solid fuel salamanders will not be permitted.

5. Provide connections to existing facilities, where occurring, extent and supplement 
with temporary units as required to comply with requirements.

2.03 FIRE PROTECTION

A. During construction, provide temporary fire protection in accordance with local Fire 
Protection Code, governing authorities, and NFPA 10 - Portable Fire Extinguishers.

B. Provide fire extinguishers of types, sizes, numbers, and locations as would be reasonably 
effective in extinguishing fires during early stages.

C. Take necessary precautions in welding or cutting operations to keep work area free of 
combustible material.
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D. Do not use welding equipment around flammable liquids or vapors.

PART 3 - EXECUTION

3.01 PREPARATION

A. Review site conditions and factors which affect construction procedures and construction 
facilities, including adjacent properties and public facilities, which may be affected by 
execution of Work.

3.02 INSTALLATION

A. Establish and initiate use of each temporary facility at time first reasonably required for 
proper performance of the Work.

B. Locate temporary support facilities for convenience of users, and for minimum interference 
with construction activities. Maintain and operate systems continuously during entire 
construction period. Modify and extend systems as work progress requires.

C. Install facilities of neat and reasonable uniform appearance, structurally adequate for 
required purposes.

D. Terminate use and remove facilities at earliest reasonable time, when no longer needed or 
when permanent facilities have, with authorized use, replaced need.  Discontinue and 
remove temporary facilities, and make incidental similar use of permanent work of project, 
only when and in manner authorized by Engineer and, if not otherwise indicated, 
immediately before time of Final Acceptance.

3.03 ENERGY CONSERVATION

A. Install and operate temporary facilities and perform construction activities in manner which 
reasonably will be conservative and avoid waste of energy and materials including water.

3.04 RESTORATION AND REPLACEMENT

A. Restore existing facilities used for temporary services to be specified or to original 
condition.

B. Use filter in air conditioning units that are operated during construction, maintain filters as 
necessary, and replace filters upon completion of job.

C. Replace burned out lamps used in permanent fixtures during construction with new lamps.

3.05 CLEANING AND REPAIR

A. Clean and repair damage caused by installation or by use of temporary facilities.

B. Grade area of site affected by temporary installations to required elevations and slopes.

END OF SECTION 01 51 00
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SECTION 01 74 23
FINAL CLEANING

PART 1 - GENERAL

1.01 SUMMARY

A. Provide Final Cleaning as follows:

1. Provide Final Cleaning of the Work, immediately prior to Final Acceptance, 
consisting of cleaning each surface or unit of Work to normal "clean" condition 
expected for a first-class building cleaning and maintenance program. Comply 
with manufacturer's written instructions for cleaning operations.

2. The following are examples, but not by way of limitation, of cleaning levels 
required:

a. Remove labels which are not required as permanent labels, including all 
gum residue.

b. Clean exposed exterior and interior hard-surface finishes, to a dirt-free 
condition, free of dust, stains, films and similar noticeable distracting 
substances.  Except as otherwise indicated, avoid disturbance of natural 
weathering of exterior surfaces.  Restore reflective surfaces to original 
reflective condition.  Buff out scratches and marks on exposed metal 
surfaces.

c. Wipe surfaces of mechanical and electrical equipment clean; remove 
excess lubrication and other substances.

d. Remove debris and surface dust from limited-access spaces including 
roofs and similar spaces.  Clean tops of ductwork and horizontal surfaces 
of structural members in exposed areas.

e. Clean concrete floors in non-occupied spaces. Remove noticeable paint 
marks and construction stains.

f. Clean light fixtures and lamps so as to function at full efficiency.  Replace 
any damaged lens.

B. Provide final cleaning of the Site as follows:

1. Provide Final Cleaning of the Work, immediately prior to Final Acceptance 
expected for a first-class building cleaning and maintenance program.

2. The following are examples, but not by way of limitation, of cleaning levels 
required:

a. Clean areas in accordance with Paragraph A. above for building areas 
affected by the Contractor for work performed after the Final Acceptance.

b. Clean Project Site, of litter and foreign substances.  Sweep paved areas to 
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a broom-clean condition; remove stains, petrochemical spills and other 
foreign deposits.  Rake grounds that are neither planted nor paved, to a 
smooth, even-textured surface, breaking up or removing clumps of 
material.

1.02 RELATED WORK

A. PROJECT CLOSEOUT: Section 01 77 00.

PART 2 - PRODUCTS

"Not Used"

PART 3 - PART 3 - EXECUTION

“Not Used”

END OF SECTION 01 74 23
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SECTION 01 77 00
PROJECT CLOSEOUT

PART 1 - GENERAL

1.01 SUMMARY

A. This Technical Special Provision specifies general administrative and procedural 
requirements for project closeout.  The requirements include, but are not limited to, the 
following:

1. Functional Building Acceptance and Final Acceptance inspection procedures.

2. Project Record Document submittals.

3. Operating instructions and maintenance manual submittals.

4. Submittal of warranties, guarantees, and maintenance agreements.

5. Final cleaning.

1.02 FUNCTIONAL BUILDING ACCEPTANCE

A. Prior to a request for an inspection for Functional Building Acceptance, maintain the 
following procedures:

1. Conduct walk-through inspections in the presence of the Engineer in the month 
prior to the request for Functional Building Acceptance.  Each inspection shall 
determine outstanding work necessary to meet the Functional Building Acceptance 
requirements stipulation under this Technical Special Provision.

2. A list of outstanding work required will be updated by the Engineer with the 
Contractor.  The outstanding work list will be reduced progressively from the 
initial inspection until, in the opinion of the Engineer, the Contractor's work 
qualifies as to the state of readiness for the formal inspection punch-list prior to 
Functional Building Acceptance by the Owner.

B. Functional Building Acceptance shall require that the following be accomplished:

1. The stage of completeness that constitutes the state of Functional Building 
Acceptance is based on the essential completion of the Contract requirements 
including, but not limited to, the following:

a. All civil, structural, architectural, mechanical, plumbing, and electrical 
work is complete for use as determined by the Engineer and/or Owner.

b. Letter from the Contractor stating that all code violations have been 
corrected along with copies of Final Inspection Reports representing each 
discipline to the Building Inspection/ Permitting Agency.

c. All mechanical, electrical, security, and fire alarm systems have been 
made operational and tested under the direct supervision of the 



01 77 00 - Page 2 of 4

manufacturer's qualified factory representative, in the presence of the 
accepting authority having jurisdiction over the Work.

(1) The manufacturers have issued a certified letter of compliance and 
satisfactory operation to the Engineer.

(2) The manufacturers have provided the required operation training, 
for the purpose of aiding the Owner's maintenance and operations 
personnel to become familiar with the systems.

d. Turn over all releases enabling the Owner unrestricted use of the Work 
and access to services and utilities.

e. Complete clean up requirements, including touch-up painting.  Touch-up 
and otherwise repair and restore marred exposed finishes.

f. Provide the Engineer with the following list of approvals and 
certifications:

(1) Letter of approval from the Building Inspection/ Permitting 
Agency inspector.

(2) Fire alarm test certification by the Fire Marshal.

2. Upon the confirmation that the above requirements have been satisfied, request the 
Engineer to schedule an inspection for Functional Building Acceptance.

3. Provide the Engineer with a list of all items needed from the Engineer to request a 
Certificate of Occupancy for the facilities constructed for this project. These items 
may include, but are not limited to, the following:

a. Certification that the structure meets or exceeds the flood plain criteria 
defined in the FEMA document 44 CFR - Part 60.

b. Certification of compliance to the Owner of Environmental Regulation 
Management Pollution Control.

4. After these items are provided, the Contractor may apply to the Building 
Inspection/Permitting Agency for a Certificate of Occupancy for the facilities 
constructed by this project.  Upon receipt of the Certificate of Occupancy, provide 
the following:

a. Insurance change-over.

b. Make final change-over of permanent locks and transmit keys to the 
Engineer.  Advise the Engineer of change-over in security provisions.

C. After the Contractor receives the Certificate of Occupancy, the Owner will make a 
declaration of Functional Building Acceptance covering only that portion of the Project 
subject to Functional Building Acceptance, will occupy the new facilities, and will have 
two (2) weeks to list any deficiencies not apparent during the inspection for Functional 
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Building Acceptance.

D. Functional Building Acceptance shall continue until Final Acceptance.

1.03 FINAL ACCEPTANCE

A. Prior to a request for an inspection for Final Acceptance, maintain the following 
procedures:

1. Conduct walk-through inspections in the presence of the Engineer in the month 
prior to the request for Final Acceptance.  Each inspection shall determine 
outstanding work necessary to meet the Final Acceptance requirements stipulation 
under this Technical Special Provision.  A list of outstanding work required will 
be updated by the Engineer with the Contractor.  The outstanding work list will be 
reduced progressively from the initial inspection until, in the opinion of the 
Engineer, the Contractor's work qualifies as to the state of readiness for the formal 
inspection punch-list prior to Final Acceptance by the Owner.

B. Final Acceptance for the Project shall require that the following be accomplished:

1. All record documents, maintenance manuals and equipment operational 
instructions have been turned over to the Owner’s representatives and equipment 
operational demonstrations have been performed pursuant to Technical Special 
Provision: 01 78 39 – RECORD DOCUMENTS, MAINTENANCE MANUALS, 
EQUIPMENT OPERATIONAL INSTRUCTIONS/ DEMONSTRATIONS.

2. All punch list items completed and accepted.

3. Certification that construction meets the requirements of the Water Management 
District permit.

4. Remove temporary facilities from the site, along with construction tools and 
equipment, mock-ups, and similar elements.

5. Turn over Warranties, Guarantees, Workmanship Bonds, Maintenance 
Agreements, Final Certifications, and similar closeout documents on various 
materials, systems and equipment, neatly bound and in order to the Engineer.

6. Turn over extra stock as specified in other Technical Special Provisions to the 
person designated by the Engineer to be in charge of the operation and maintenance 
of the building(s).

7. Provide instruction to Owner in maintenance of equipment and finishes.

8. Turn over special tools for items such as louver vanes, adjustable dampers, 
thermostats, allen-head locking devices, to the person designated by the Owner, to 
be in charge of the operation and maintenance of the building, as required by 
applicable Technical Special Provisions.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 01 77 00
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SECTION 01 78 36
GUARANTEES/WARRANTIES/REPAIRS

PART 1 - GENERAL

1.01 SUMMARY

A. This Technical Special Provision specifies general administrative and procedural 
requirements for guarantees, warranties, and related repairs (or replacement) required by 
the Contract Documents, including manufacturer's standard warranties on products and 
special warranties.

B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of responsibilities in performance of the Work.

1.02 RELATED WORK

A. PROJECT CLOSEOUT: Section 01 77 00.

B. RECORD DOCUMENTS, MAINTENANCE MANUALS, AND EQUIPMENT 
OPERATIONAL INSTRUCTIONS/DEMONSTRATIONS:  Section 01 78 39.

C. Specific requirements for warranties for the Work and products and installations that are 
specified to be warranted are included in other Technical Special Provisions.

D. Certifications and other commitments and agreements for continuing services to the Owner 
are specified elsewhere in the Technical Special Provisions.

1.03 MANUFACTURER AND SUPPLIER WARRANTIES

A. All manufacturer and equipment supplier warranties shall commence on the Date of Final 
Acceptance of the total Contract as acknowledged in writing by the Owner and taken over 
for use by the Owner.

1. Security, HVAC, Telephone/Intercom, Radio, and Standby Power Systems will 
not be accepted nor the initiation of warranty start recognized until these systems 
are functioning properly and acknowledged as accepted in writing by the Owner.

B. Written warranties made to the Owner are in addition to implied warranties, and shall not 
limit duties, obligations, rights, and remedies otherwise available under the law, nor shall 
warranty periods be interpreted as limitations on time in which the Owner can enforce such 
other duties, obligations, rights, or remedies.

1. Ensure that all warranties comply with these stipulations prior to submission.

C. Repairs: All repairs or replacements resulting from a breach of warranty shall be promptly 
performed.

1.04 SUBMITTALS

A. Submit written warranties to the Owner prior to the Date of Final Acceptance.  If the Owner 



01 78 36 - Page 2 of 2

designates a commencement date for warranties other than the Date of Final Acceptance, 
or a designated portion of the Work, submit written warranties on the Owner's request.

B. Warranties shall be submitted properly executed by the supplier or manufacturer, or a 
combination thereof, as stipulated in other Technical Special Provisions.  Warranties shall 
also be fully identified and contain all appropriate terms and conditions.

C. Provide a bound manual for all manufacturer and equipment supplier warranties required 
by the Contract Documents.  Identify each warranty with proper Technical Special 
Provision Section.

PART 2 - PRODUCTS

"Not Used"

PART 3 - EXECUTION

“Not Used”

END OF SECTION 01 78 36
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SECTION 01 78 39
RECORD DOCUMENTS, MAINTENANCE MANUALS AND

EQUIPMENT OPERATIONAL INSTRUCTIONS/DEMONSTRATIONS

PART 1 - GENERAL

1.01 SUMMARY

A. Provide Record Documents, Maintenance Manuals, and Equipment Operational 
Instructions/Demonstrations as follows:

1. The provisions of this Technical Special Provision apply to the maintaining, 
marking, recording and submitting of Project Record Documents; organizing 
operating and maintenance data into suitable sets of manuals; and conducting 
operational instructions and demonstrations for each and every piece of equipment 
or system furnished under this Contract.

2. Do not use record documents for construction purposes, protect from deterioration 
and loss in a secure, fire-resistive location.  Provide access to record documents 
for the Engineer's reference during normal working hours.

1.02 RELATED WORK

A. PROJECT CLOSEOUT: Section 01 77 00.

B. GUARANTEES/WARRANTIES/REPAIRS: Section 01 78 36.

1.03 SUBMITTALS

A. Record Documents: At completion of all Work under this Contract, deliver record 
documents to the Engineer, in duplicate with transmittal, containing as a minimum, the 
following:

1. Date.

2. Project title and numbers.

3. Contractor's name and address.  Include final list of all subcontractors.

4. Title and number of each record document.

5. Certification that each document as submitted is complete and accurate.

6. Contractor's signature, or that of his authorized representative.

B. Operating Instructions and Maintenance Manuals:

1. Submit three (3) copies of each completed manual on equipment and systems, in 
final form, to the Engineer for distribution.  Provide separate manuals for each unit 
of equipment, each operating system, and each electric and electronic system.

2. Refer to Technical Special Provision Sections for individual requirements on 
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operating and maintenance of the various pieces of equipment and operating 
systems.

1.04 RECORD DOCUMENTS

A. Record Drawings:

1. Maintain a clean, undamaged, updated set of blue or black line white-prints of 
Plans, including sheets issued as part of Department authorized changes, and Shop 
Drawings.  The set shall be marked to scale by a competent draftsman to indicated 
the actual installation and/or location where the installation and/or location varies 
substantially from the Work as originally shown due to Addenda, Alternates, 
Change Orders, Field Orders, etc.

2. Mark whichever Plans are most capable of showing conditions fully and 
accurately.  Where shop drawings are used, record a cross-reference at the 
corresponding location on the Plans.

3. Use a red erasable pencil; use other colors to distinguish between variations in 
separate categories of the Work.

4. Give particular attention to concealed elements that would be difficult to measure 
and record at a later date.

5. Note related Change Order numbers where applicable.

6. Do not revise the prints by attaching the actual sketches issued by the Engineer.  
Where the work was installed exactly as shown on the Plans, the prints shall not 
be disturbed other than being marked "PROJECT RECORD DOCUMENTS".

7. Each sheet shall be clearly marked "PROJECT RECORD DOCUMENTS".

8. Organize record drawing sheets into manageable sets by discipline, bind with 
durable paper cover sheets, and print suitable titles, dates and other identification 
on the cover of each set.

9. Review the completed Project Record Drawings and ascertain that all data 
furnished on the prints is accurate and truly represents the work as actually 
installed.

10. The record drawing prints, including those changed and unchanged, shall be 
submitted to the Engineer for compliance review.

11. Any deviations from the method of executing Project Record Drawings as 
described above will be considered just cause for rejection by the Engineer and the 
Contractor will be required to conform and resubmit.

12. The record drawings shall be current with each month's pay estimate application, 
and subject to the Engineer's review for acceptability, as a prerequisite to monthly 
payment.
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B. Record Project Manual/Technical Special Provision:

1. Maintain one complete copy of the Project Manual, including all addenda, and one 
copy of other written construction documents such as Change Orders and 
Modifications issued in printed form during construction.  Mark these documents 
to show substantial variations in actual Work performed in comparison to the text 
of the Technical Special Provisions and modifications due to Addenda, Alternates, 
Change Orders, Field Orders, etc.

2. Neatly cross out the non-conforming portion of the Project Manual and add by 
writing in the revised portion of the Project Manual.  Do not revise the Project 
Manual by "cutting and pasting" the actual Addenda, Alternates, Change Orders, 
Field Orders, etc., as actually issued by the Engineer unless otherwise directed by 
the Engineer.

3. Give particular attention to substitutions, selection of options and similar 
information on elements that are concealed or cannot otherwise be readily 
discerned later by direct observation.  Note related Record Drawing information 
and Product Data.

4. The Volume(s) of Project Manual shall be clearly marked "PROJECT RECORD 
DOCUMENTS".

5. Review the completed Record Project Manual and ascertain that all data furnished 
on the Project Manual is accurate and truly represents the work as actually 
installed.

6. Submit the Record Project Manual to the Engineer for compliance review.

7. Any deviations from the method of executing Record Project Manual as described 
above will be considered just cause for rejection by the Engineer and the 
Contractor will be required to conform and resubmit.

8. The Record Project Manual shall be current with each month's pay estimate 
application, and subject to the Engineer's review for acceptability.

C. Record Product Data:

1. Maintain one copy of each Product Data submittal.  Mark these documents to show 
significant variations in actual Work performed in comparison with information 
submitted.  Include variations in products delivered to the site, and from the 
manufacturer's installation instructions and recommendations.

2. Give particular attention to concealed products and portions of the Work that 
cannot otherwise be readily discerned later by direct observation.  Note related 
Change Orders and mark-up of record Drawings and Project Manual.

3. Upon completion of mark-up, submit complete set of record Product Data to the 
Engineer for the Department's records.

D. Record Samples:
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1. Immediately prior to the date(s) of Final Acceptance, meet at the site(s) with the 
Engineer and the Department's personnel to determine which of the submitted 
Samples that have been maintained during progress of the Work are to be 
transmitted to the Department for record purposes.  Comply with delivery to the 
Department's sample storage area.

E. Miscellaneous Record Submittals:

1. Miscellaneous record submittals shall include, but not be limited to, the following:

a. Warranties.

b. Inspection and test reports.

c. Field records.

d. Surveys.

e. Mix records.

f. Inspections by governing authorities.

2. Refer to individual Technical Special Provision sections for requirements of 
miscellaneous record-keeping and submittals in connection with actual 
performance of the Work.

3. Immediately prior to date(s) of Final Acceptance, complete miscellaneous records 
and place in good order, properly identified and bound or filed, ready for continued 
use and reference. Submit to the Engineer for the Department's records.

1.05 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS

A. Submit complete operating instructions and maintenance manuals for each and every piece 
of equipment or system furnished under the Contract.  Organize operating and maintenance 
data into suitable sets of manageable size.  Bind properly indexed data in individual heavy-
duty 2-inch, 3-ring vinyl-covered binders, with pocket folders for folded sheet information.  
Mark appropriate identification on front and spine of each binder.

B. Equipment and Systems: Provide the following information for each piece of equipment, 
each building operating systems, and each electric or electronic system.

1. 1. Description:  Provide a complete description of each unit and related 
component parts, including the following:

a. Equipment or system function.

b. Operating characteristics.

c. Limiting conditions.

d. Performance curves.
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e. Engineering data and tests.

f. Complete nomenclature and number of replacement parts.

g. Copies of warranties.

h. Copies of inspection and test reports.

i. Wiring diagrams.

j. Recommended "turn around" cycles.

k. Inspection procedures.

l. Shop Drawings and Product Data.

m. Fixture lamping schedule.

2. Manufacturer's Information:  For each manufacturer of a component part of piece 
of equipment provide the following:

a. Printed operating and maintenance instructions.

b. Assembly drawings and diagrams required for maintenance.

c. List of items recommended to be stocked as spare parts.

3. Maintenance Procedures: Provide information detailing essential maintenance 
procedures, including the following:

a. Routine operations.

b. Trouble-shooting guide.

c. Disassembly, repair and reassembly.

d. Alignment, adjusting and checking.

4. Operating Procedures:  Provide information on equipment and system operating 
procedures, including the following:

a. Start-up procedures.

b. Equipment or system break-in.

c. Routine and normal operating instructions.

d. Regulation and control procedures.

e. Instructions on stopping.

f. Shut-down and emergency instructions.
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g. Summer and winter operating instructions.

h. Required sequences for electric or electronic systems.

i. Special operating instructions.

5. Servicing Schedule:  Provide a schedule of routine servicing and lubrication 
requirements, including a list of required lubricants for equipment with moving 
parts.

6. Controls:  Provide a description of the sequence of operation and as-installed 
control diagrams by the control manufacturer for systems requiring controls.

7. Coordination Drawings:  Provide each Contractor's Coordination Drawings.

a. Provide as-installed color-coded piping diagrams, where required for 
identification.

8. Valve Tags:  Provide charts of valve tag numbers, with the location and function 
of each valve.

9. Circuit Directories:  For electric and electronic systems, provide complete circuit 
directors of panelboards, including the following:

a. Electric service.

b. Controls.

c. Communication.

PART 2 - PRODUCTS

"Not Used"

PART 3 - PART 3 - EXECUTION

3.01 EQUIPMENT OPERATIONAL DEMONSTRATIONS

A. Prior to Final Acceptance of the whole Work or designated portions thereof, provide a 
competent and experienced person (or persons) thoroughly familiar with the Work to 
demonstrate to, and instruct the Department's personnel in operation, adjustment and 
maintenance of products, equipment and systems.

B. This instruction shall include normal start-up, run, stop, and emergency operations, 
location and operation of all controls, alarms and alarm systems, etc.  The instruction shall 
include tracing the system in the field and on the diagrams in the instruction booklets so 
that the Department's operating personnel will be thoroughly familiar with both the system 
and the data supplied.  Provide instruction at mutually agreed upon times.

1. Use operation and maintenance manuals for each piece of equipment or system as 
the basis of instruction.  Review contents in detail to explain all aspects of 
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operation and maintenance.

2. For equipment that requires seasonal operation, provide similar instruction during 
other seasons.

C. If installers and/or Contractor's personnel are not experienced in operational procedures, 
provide instruction by manufacturer's representatives. Include a detailed review of the 
following: (Items listed are examples only and not all inclusive)

1. Maintenance manuals.

2. Record documents.

3. Spare parts and materials.

4. Tools.

5. Lubricants.

6. Fuels.

7. Identification systems.

8. Control sequences.

9. Hazards.

10. Cleaning.

11. Warranties and bonds.

12. Maintenance agreements and similar continuing commitments.

13. Similar procedures and facilities.

D. As part of instruction for operating equipment, demonstrate the following procedures: 
(Items listed are examples only and not all inclusive)

1. Start-up.

2. Shut down.

3. Emergency operations.

4. Noise and vibration adjustments.

5. Safety procedures.

6. Economy and efficiency adjustments.

7. Effective energy utilization.
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8. Similar operations.

E. Review maintenance and operations in relation with applicable warranties, agreements to 
maintain, bonds, and similar continuing commitments.

F. Engineer shall be notified in writing of scheduling and completion of all equipment 
operational instructions and demonstrations with Department's personnel.

END OF SECTION 01 78 39
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SECTION 01 79 00
DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. Section includes administrative and procedural requirements for instructing Owner's 
personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.

2. Training in operation and maintenance of systems, subsystems, and equipment.

B. Related Requirements:

1. Divisions 02 through 41 Sections for specific requirements for demonstration and 
training for products in those Sections.

1.03 INFORMATIONAL SUBMITTALS

A. Instruction Program: Submit outline of instructional program for demonstration and 
training, including a list of training modules and a schedule of proposed dates, times, length 
of instruction time, and instructors' names for each training module. Include learning 
objectives and outline for each training module.

B. Qualification Data: For facilitator, instructor.

C. Attendance Record: For each training module, submit list of participants and length of 
instruction time.

D. Evaluations: For each participant and for each training module, submit results and 
documentation of performance-based tests.

1.04 QUALITY ASSURANCE

A. Facilitator Qualifications: A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that indicated 
for this Project, and whose work has resulted in training or education with a record of 
successful learning performance.

B. Preconstruction Conference: Conduct conference at Project site review methods and 
procedures related to demonstration and training including, but not limited to, the 
following:

1. Inspect and discuss locations and other facilities required for instruction.
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2. Review and finalize instruction schedule and verify availability of educational 
materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid delays.

3. Review required content of instruction.

4. For instruction that must occur outside, review weather and forecasted weather 
conditions and procedures to follow if conditions are unfavorable.

1.05 COORDINATION

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content.

C. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals. Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect.

PART 2 - PRODUCTS

2.01 INSTRUCTION PROGRAM

A. Individual Specification Sections include requirements for demonstration and training. 
Architect may elect to furnish report to Contractor listing applicable Sections and 
requirements to facilitate development of instruction program; see Evaluations.

B. Training Modules: Develop a learning objective and teaching outline for each module. 
Include a description of specific skills and knowledge that participant is expected to master. 
For each module, include instruction for the following as applicable to the system, 
equipment, or component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the 
following:

a. System, subsystem, and equipment descriptions.

b. Performance and design criteria if Contractor is delegated design 
responsibility.

c. Operating standards.

d. Regulatory requirements.

e. Equipment function.

f. Operating characteristics.

g. Limiting conditions.
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h. Performance curves.

2. Documentation: Review the following items in detail:

a. Emergency manuals.

b. Operations manuals.

c. Maintenance manuals.

d. Project record documents.

e. Identification systems.

f. Warranties and bonds.

g. Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error 
messages.

b. Instructions on stopping.

c. Shutdown instructions for each type of emergency.

d. Operating instructions for conditions outside of normal operating limits.

e. Sequences for electric or electronic systems.

f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:

a. Startup procedures.

b. Equipment or system break-in procedures.

c. Routine and normal operating instructions.

d. Regulation and control procedures.

e. Control sequences.

f. Safety procedures.

g. Instructions on stopping.

h. Normal shutdown instructions.

i. Operating procedures for emergencies.
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j. Operating procedures for system, subsystem, or equipment failure.

k. Seasonal and weekend operating instructions.

l. Required sequences for electric or electronic systems.

m. Special operating instructions and procedures.

n. Noise and vibration adjustments.

o. Economy and efficiency adjustments.

p. Effective energy utilization.

5. Adjustments: Include the following:

a. Alignments.

b. Checking adjustments.

c. Noise and vibration adjustments.

d. Economy and efficiency adjustments.

6. Troubleshooting: Include the following:

a. Diagnostic instructions.

b. Test and inspection procedures.

7. Maintenance: Include the following:

a. Inspection procedures.

b. Types of cleaning agents to be used and methods of cleaning.

c. List of cleaning agents and methods of cleaning detrimental to product.

d. Procedures for routine cleaning

e. Procedures for preventive maintenance.

f. Procedures for routine maintenance.

g. Instruction on use of special tools.

8. Repairs: Include the following:

a. Diagnosis instructions.

b. Repair instructions.
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c. Disassembly; component removal, repair, and replacement; and 
reassembly instructions.

d. Instructions for identifying parts and components.

e. Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

3.01 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and 
training module. Assemble training modules into a training manual organized in 
coordination with requirements in Section 01 78 39 “Record Doc, Maint Manuals & Equip 
Oper Instr-Demo."

B. Set up instructional equipment at instruction location.

3.02 INSTRUCTION

A. Facilitator: Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner for 
number of participants, instruction times, and location.

B. Provide manufacturer's instructors or instructors certified by manufacturer as being 
experienced in operation and maintenance procedures for each system, subsystem, or piece 
of equipment to instruct Owner's personnel to adjust, operate, and maintain systems, 
subsystems, and equipment not part of a system.

1. Architect will furnish an instructor to describe basis of system design, operational 
requirements, criteria, and regulatory requirements.

2. Owner will furnish an instructor to describe Owner's operational philosophy.

3. Owner will furnish Contractor with names and positions of participants.

C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires 
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner, through Construction Manager, with at least seven 
days' advance notice.

2. Schedule training to conform to personnel availability at Site and to conclude prior 
to start-up of system.

D. Training Location and Reference Material: Conduct training on-site in the completed and 
fully operational facility using the actual equipment in-place. Conduct training using final 
operation and maintenance data submittals.

E. Evaluation: At conclusion of each training module, assess and document each participant's 
mastery of module by use of a demonstration performance-based test.
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F. In addition to written technical descriptions, training shall detail training program to allow 
those who have completed training to provide training for new employees resulting in self-
perpetuating training program.

G. Cleanup: Collect used and leftover educational materials and give to Owner. Remove 
instructional equipment. Restore systems and equipment to condition existing before initial 
training use.

END OF SECTION 01 79 00
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SECTION 03 10 00 
CONCRETE FORMING AND ACCESSORIES (SITE) 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Furnish all labor, materials, equipment, tools and services required to fully complete all 
Concrete Forming work as required by the Drawings and/or specified herein including, but 
not limited to, the following described items. 

B. Formwork for cast-in place building concrete, with shoring, bracing and anchorage. 

C. Form Stripping. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 00 – Summary of Work 

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. Section 03 15 11 - Concrete Anchors 

C. Section 03 20 00 – Reinforcing 

D. Section 03 30 00 – Cast-In-Place Concrete 

1.03 SUBMITTALS 

A. See Section 01 33 00 – Submittal Procedures, for submittal procedures. 

B. Shop Drawings: Indicate pertinent dimensions, materials, bracing, and arrangement of 
joints and ties. 

1. Pertinent dimensions, openings, methods of construction, types of connections, 
materials, joint arrangement and details, ties and shores, location of framing, 
studding and bracing, and temporary supports. 

2. Means of leakage prevention for concrete exposed to view in finished construction. 

3. Sequence and timing of erection and stripping, assumed compressive strength at 
time of stripping, height of lift and height of drop during placement. 

4. Vertical, horizontal, and special loads in accordance with ACI 347, Section 2.2 and 
camber diagrams, when applicable. 

5. Notes to formwork erector showing size and location of conduits and piping 
embedded in concrete in accordance with ACI 318, Section 6.3. 

C. Design Data: As required by authorities having jurisdiction. 
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1. Pertinent dimensions, openings, methods of construction, types of connections, 
materials, joint arrangement and details, ties and shores, location of framing, 
studding and bracing, and temporary supports. 

2. Means of leakage prevention for concrete exposed to view in finished construction. 

3. Sequence and timing of erection and stripping, assumed compressive strength at 
time of stripping, height of lift and height of drop during placement.  

4. Vertical, horizontal, and special loads in accordance with ACI 347, Sectio 2.2 and 
camber diagrams, when applicable.  

5. Notes to formwork erector showing size and location of conduits and piping 
embedded in concrete in accordance with ACI 318, Section 6.3. 

1.04 QUALITY ASSURANCE 

A. Maintain one copy of each installation standard on site throughout the duration of concrete 
work. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. All form materials and accessories shall be stored above ground on framework or blocking 
and shall be covered with a suitable waterproof covering providing adequate air circulation 
and ventilation. 

PART 2 - PRODUCTS 

2.01 FORMWORK- GENERAL 

A. Formwork Standards: Unless otherwise indicated, design, construct, erect, maintain, and 
remove forms and related structures for concrete work in accordance with applicable 
requirements of ACI 301, ACI 318, and ACI 347. 

1. Deflection: Where dead and live loads on forms will be more than 20 percent 
greater than the weight of the concrete, provide framing lumber of required 
strength, and comply with ACI 301 and ACI 347 for design of framing members. 
Deflection shall be kept within the herein specified tolerances.  

2. Concrete Mix Design: Design of formwork shall be coordinated with the concrete 
mix design, as specified in Section 03 30 00 – Cast-In-Place Concrete, so that form 
materials, form surfaces, and formwork strength will produce the desired concrete 
tolerances and finished.  

B. Formwork Surface Materials: Provide material and work quality which will produce clean, 
smooth, and uniform finished surfaces within the allowable tolerances specified and which 
will conform with the following requirements: 

1. Concrete Exposed to View: Provide material and work quality that will produce 
clean, smooth, and uniform concrete surfaces. Transfer of wood grain to concrete 
is not acceptable. Refer to Section 03 30 00 – Cast-In-Place Concrete and ACI 301 
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for requirements. 

2. Concrete Concealed from View: Provide material and work quality that will 
produce aligned concrete surfaces free of fins, honeycomb, and stains.  

C. Special Formwork Sections: Provide openings, offsets, sinkages, keyways, recessed, 
moldings, rustication strips, chamfers, blocking, screeds, bulkheads, anchorages, 
embedded items, and other features. Select materials and provide workmanship that will 
ensure indicated finishes. 

D. Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-
in-place concrete work.  

E. Design and construct concrete that complies with design with respect to shape, lines, and 
dimensions. 

F. Chamfered Corners: All outside corners of beams, joists, columns, and walls shall be 
chamfered, unless otherwise indicated. 

G. Comply with applicable state and local codes with respect to design, fabrication, erection, 
and removal of formwork. 

H. Comply with relevant portions of ACI 301, ACI 318, and ACI 347R. 

I. Removal Features: Design formwork to be readily removable without impact, shock, and 
damage to concrete surfaces and adjacent materials.  

J. Tolerances for Formed Surfaces: For buildings and similar structures, comply with the 
requirements of ACI 301, as applicable. For those items of work or parts of the structure 
not covered by ACI 301, comply with the requirements of ACI 117, as applicable. 
Coordinate with the requirements specified in Section 03 30 00 – Cast-In-Place Concrete. 

2.02 WOOD FORM MATERIALS 

A. Softwood Plywood Forms: Plywood shall be graded and grade-marked in accordance with 
U.S. Product Standard PS 1. 

1. B-B Plyform: Provide Class I, EXT-APA, sanded, APA trademarked. 

2. B-C Plyform: Provide Class I, EXT-APA, APA trademarked. 

3. High Density Overlay (HDO) Plyform: Provide A-A, 60-60, Class I, EXT-APA, 
APA trademarked. 

4. Thickness: As required to maintain surface smoothness without deflection, but not 
thinner than 5/8 inch (16 mm). 

B. Lumber Forms: Douglas Fir species; No. 2 grade; with stamp clearly visible. 

1. Boards: Use dressed side of lumber for surface in contact with the concrete, and 
provide boards with shiplapped or tongue and groove edges to precent mortar 
leakage. 
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C. Framing, Studding, and Bracing Lumber: Stud or No. 2 structural light framing grade. 

2.03 REMOVABLE PREFABRICATED FORMS 

A. Manufacturers: 

1. Symons-Dayton Superior Corporation 

2. Advance Concrete Form, Inc. 

3. EFCO Corporation 

4. Western Forms 

B. Preformed Steel Forms: Fabricated steel forms, using standard or commercial quality 
uncoated steel sheet or plate, 3-16 inch (5 mm) minimum thickness, for panel facings. 
Provide surfaces that will not impart corrosion residue to concrete. Include panel framing, 
reinforcement, and erection accessories. 

2.04 FORMWORK ACCESSORIES 

A. Leakage Control Materials: Provide materials capable of producing flush, watertight, and 
non-absorbent surfaces and joints, and compatible with forming material and concrete 
ingredients. Seal form edges with gasketing material or sealant placed in the joint in such 
a way that neither a fin nor groove is made in the face of the cast concrete.  

1. Caulking Compound: Silicone or polyurethane construction sealant conforming to 
ASTM C1184 or ASTM C920, as applicable. 

2. Tapes: Form film tape or polypropylene plastic treated with waterproof adhesive, 
for joint conditions not exposed to view. 

B. Form Release Agent: Commercial formulation, designed for use on all types of forms, 
capable of releasing forms from hardened concrete without staining or discoloring concrete 
or forming bugholes and other surface defects, and not requiring removal for satisfactory 
bonding of coatings to be applied. 

C. Form Ties: Rod type, with ends of end fasteners which can be removed without spalling 
the concrete and which leave a hole equal in depth to the required reinforcement clearance. 
Form ties shall be of a design in which the hole left by the removed end or end fastener is 
easily filled to match the surface of the hardened concrete. Provide removable cones 1-1/4 
inches (32 mm) in diameter by 1-1/2 inches (38 mm) deep. Provide preformed mortar plugs 
to match the color of the concrete, recessed 1/4 inch (6 mm), adhered with an approved 
epoxy adhesive. 

D. Inserts: Cast stainless steel or welded stainless steel, Type 316 or similar 300 Series, 
complete with anchors to concrete and fittings such as bolts, wedges, and straps. Provide 
hanger inserts where detailed.  

E. Filler Strips for Chamfered Corners: Rigid plastic or wood strip type; 3/4 x 3/4 inch size; 
maximum possible lengths.  
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F. Flashing Reglets: Galvanized steel at least 22 gage, 0.0299 inch thick, longest possible 
lengths, with alignment splines for joints, foam filled, release tape sealed slots, anchors for 
securing to concrete formwork. 

G. Vapor Retarder: As specified in Section 03 30 00. 

H. Nails, Spikes, Lag Bolts. Through Bolts, Anchorages: Sized as required, of sufficient 
strength and character to maintain formwork in place while placing concrete. 

I. Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 05 12 00. 

J. Waterstops: As specified in Section 03 30 00. 

K. Joint Filler: As specified in Section 07 92 00. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions 
agree with drawings. 

3.02 EARTH FORMS 

A. Earth forms are not permitted unless noted on the drawings. 

3.03 ERECTION – FORMWORK 

A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with 
requirements of ACI 301 and approved Shop Drawings, and in a manner that will produce 
finished concrete surfaces conforming to indicated design and within specified tolerances. 

B. Provide bracing to ensure stability of formwork. Shore or strengthen formwork subject to 
overstressing by construction loads. Support joints with extra studs or girts, and in a manner 
that will ensure true, square intersections. 

C. Brace temporary closures to prevent warpage or displacement and set tightly against forms 
in a manner that will prevent loss of concrete mortar. 

D. Kerf wood inserts for forming, keysways, reglets, and recesses in a manner that will prevent 
swelling and ensure ease of removal. 

E. Construct molding shapes, recesses, and projections with smooth finish materials and 
install forms with sealed joints.  

F. Maintain forms clean and free from indentations and warpage. Do not use rust-stained steel 
surfaces for forms in contact with concrete. Do not sandblast steel form surfaces to remove 
rust or mill scale; remove these imperfections by grinding.  

G. Arrange and assemble formwork to permit dismantling and stripping. Do not damage 
concrete during stripping. Permit removal of remaining principal shores.  
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H. Make joints and seams mortar-tight. Install leakage control materials in accordance with 
the manufacturer’s installation instructions, and in a manner that will maintain a smooth 
continuity of plane between abutting form panels and which will resist displacement by 
concreting operations.  

I. Provide camber in formwork as required to compensate for deflections caused by weight 
and pressures of fresh concrete and construction loads and as otherwise indicated. Provide 
camber strips to compensate for deflections due to permanent loads and long-term 
deflections due to shrinkage and creep as required.  

J. Edge Forms and Screed for Slabs: Set edge forms or bulkheads and intermediate screeds 
for slabs to obtain required elevations and contours in the finished slab surface. Support 
screeds substantially without penetrating waterproof membranes and vapor barriers. 

K. Corner Treatment: Form chamfers with 3/4 inch (19 mm) on each leg, unless otherwise 
indicated, and accurately shape and surface in a manner which will produce uniformly 
straight lines and edge joints and which will prevent mortar runs. Extend terminal edges to 
limits, and miter chamfer strips at changes in direction.  

L. Construction Joints: 

1. Locate joints as indicated. Support forms for joints in concrete so as to rigidly 
maintain their positions during placement, vibration, and curing of concrete. Install 
keys in all joints.  

2. Locate and install construction joints, for which locations are not indicated, so as 
not to impair strength and appearance of structure and indicate such joints on Shop 
Drawings. Locations of construction joints will require approval of the Engineer.  

3. Position joints perpendicular to longitudinal axis of pier, beam or slab as the case 
may be.  

4.  Locate joints in walls, vertically as indicated; at top of footing; at top of slabs on 
grade; at bottom of door openings; and at underside of the deepest beam or girder 
framing into wall; or as required to conform to indicated details. 

5. Provide keyways as indicated in construction joints in walls and slabs, and between 
walls and footings unless otherwise indicated. Place construction joints 
perpendicular to the main reinforcement. Continue reinforcement across 
construction joints.  

M. Obtain approval before framing openings in structural members that are not indicated on 
drawings. 

N. Coordinate this section with other sections of work that require attachment of components 
to formwork. 

O. If formwork is placed after reinforcement, resulting in insufficient concrete cover over 
reinforcement, request instructions from Architect before proceeding.  
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3.04 APPLICATION – FORM RELEASE AGENT 

A. Apply form release agent of formwork in accordance with manufacturer’s 
recommendations. 

B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items. 

C. Do not apply form release agent where concrete surfaces will receive special finishes or 
applied coverings that are affected by agent. Soak inside surfaces of untreated forms with 
clean water. Keep surfaces coated prior to placement of concrete. 

3.05 INSERTS, EMBEDDED PARTS, AND OPENINGS 

A. Provide formed openings where required for items to be embedded in passing through 
concrete work. 

B. Locate and set in place items that will be cast directly into concrete. 

C. Coordinate with work of other sections in forming and placing openings, slots, reglets, 
recesses, sleeves, bolts, anchors, other inserts, and components of other work. 

D. Install accessories in accordance with manufacturer’s instructions, so they are straight, 
level, and plumb. Ensure items are not disturbed during concrete placement. 

E. Install waterstops in accordance with manufacturer’s instructions, so they are continuous 
without displacing reinforcement. Heat seal joints so they are watertight. 

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection. Locate openings at bottom of forms to allow flushing water to drain. 

G. Close temporary openings with tight fitting panels, flush with inside face of forms, and 
neatly fitted so joints will not be apparent in exposed concrete surfaces.  

3.06 FORM CLEANING AND RE-USE 

A. Clean forms as erection proceeds, to remove foreign matter within forms. 

B. Clean formed cavities of debris prior to placing concrete.  

1. Flush with water or use compressed air to remove remaining foreign matter. Ensure 
that water and debris drain to exterior through clean-out ports. 

2. During cold weather, remove ice and snow from within forms. Do not use de-icing 
salts. Do not use water o clean out forms unless formwork and concrete 
construction proceed within heated enclosure. Use compressed air or other means 
to remove foreign matter. 

C. 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. Remove such material 
from the site. Apply form release coating as specified for new formwork. 

D. Align and secure joints in a manner that will preclude offsets. Do not use patched forms 



  03 10 00 - Page 8 of 9 

for exposed concrete surfaces. 

3.07 FORMWORK TOLERANCES 

A. Construct formwork to maintain tolerances required by ACI 117, unless otherwise 
indicated. 

3.08 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in 
Section 01 43 00 – Quality Assurance and Qualifications. 

B. Before placing concrete, check lines and grades of erected formwork and positioning of 
embedded inserts, blockouts, and joints for correctness. Verify that embedded piping and 
conduit are free from obstruction. Make corrections or adjustments to ensure proper size 
and location of concrete members and stability of forming systems. 

C. While placing concrete, provide quality control to assure that formwork and related 
supports have not been displaced, that loss of cement paste through joints is prevented, and 
that completed work will be with specified tolerances.  

D. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with 
formwork design, and to verify that supports, fastenings, wedges, ties, and items are secure. 

3.09 DETECTION OF MOVEMENT 

A. Check movement using methods, such as plumb lines, tell tales, and survey equipment, to 
detect movement of formwork during concrete placement. 

3.10 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its 
own weight and imposed loads. 

B. Remove forms by methods which will not injure, mar, gouge, or chip concrete surfaces, 
overstress concrete members, or distort formwork. Use air pressure or other approved 
methods. Do not pry against concrete. Cut off nails flush. Leave surfaces clean and 
unblemished. 

C. When repair of surface defects or finishing is required at an early age, forms may be 
removed as soon as the concrete has hardened sufficiently to resist damage from removal 
operations and its own weight. 

1. Concrete work that is damaged by removal operations shall be repaired as specified 
in Section 03 30 00 – Concrete. Where exposed surfaces are damaged beyond 
acceptable repairing measures, the damaged concrete shall be removed and 
repaired with new concrete.  

D. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete 
surfaces scheduled for exposure to view.  
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E. Store removed forms to prevent damage to form materials or to fresh concrete. Discard 
damaged forms.  

 
END OF SECTION 03 10 00 
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SECTION 03 10 00 
CONCRETE FORMING AND ACCESSORIES (BUILDING) 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Shoring, bracing, and anchoring. 

B. Related Requirements: 

1. Section 011100 “Summary of Work” for all Buy America Build America Act 
(BABA) requirements. 

2. Section 321313 "Concrete Paving" for formwork related to concrete pavement and 
walks. 

3. Section 321316 "Decorative Concrete Paving" for formwork related to decorative 
concrete pavement and walks. 

1.03 DEFINITIONS 

A. Form-Facing Material: Temporary structure or mold for the support of concrete while the 
concrete is setting and gaining sufficient strength to be self-supporting. 

B. Formwork: The total system of support of freshly placed concrete, including the mold or 
sheathing that contacts the concrete, as well as supporting members, hardware, and 
necessary bracing. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each of the following: 

1. Exposed surface form-facing material. 

2. Form ties. 

3. Waterstops. 

4. Form-release agent. 

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer 
responsible for their preparation, detailing fabrication, assembly, and support of forms. 

1. For exposed vertical concrete walls, indicate dimensions and form tie locations. 
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2. Indicate dimension and locations of construction and movement joints required to 
construct the structure in accordance with ACI 301. 

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

3. Indicate location of waterstops. 

4. Indicate form liner layout and form line termination details. 

5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, 
and reshoring installation and removal. 

6. Indicate layout of insulating concrete forms, dimensions, course heights, form 
types, and details. 

C. Samples: 

1. For waterstops. 

2. For Form Liners: 12-inch by 12-inch sample, indicating texture. 

1.05 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1. QUALITY ASSURANCE 

B. Testing and Inspection Agency Qualifications: An independent agency, qualified in 
accordance with ASTM C1077 and ASTM E329 for testing indicated. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Form Liners: Store form liners under cover to protect from sunlight. 

B. Insulating Concrete Forms: Store forms off ground and under cover to protect from 
moisture, sunlight, dirt, oil, and other contaminants. 

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

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, 
and reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic 
loads, and construction loads that might be applied, until structure can support such loads, 
so that resulting concrete conforms to the required shapes, lines, and dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 
Design/Construction Guide." 
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2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-
center spacing of supports. 

a. For architectural concrete specified in Section 033300 "Architectural 
Concrete," limit deflection of form-facing material, studs, and walers to 
0.0025 times their respective clear spans (L/400). 

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance 
with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads 
that might be applied, until structure can support such loads, so that resulting concrete 
conforms to the required shapes, lines, and dimensions. 

1. Design cross ties to transfer the effects of the following loads to the cast-in-place 
concrete core: 

a. Wind Loads: As indicated on Drawings. 

(1) Horizontal Deflection Limit: Not more than 1/600 of the wall 
height. 

2.02 WATERSTOPS 

A. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to 
concrete, 3/4 by 1 inch. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Carlisle Coatings & Waterproofing Inc. 

b. CETCO, a Minerals Technologies company. 

c. Henry Company. 

d. Sika Corporation. 

2.03 RELATED MATERIALS 

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

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

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

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

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

http://www.specagent.com/LookUp/?ulid=11015&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=11015&mf=04&src=wd
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1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

2. Form release agent for form liners shall be acceptable to form liner manufacturer. 

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

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in 
concrete surface. 

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

PART 3 - EXECUTION 

3.01 INSTALLATION OF FORMWORK 

A. Comply with ACI 301. 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 and to comply with 
the Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for 
as-cast finishes and Section 033300 "Architectural Concrete". 

C. Limit concrete surface irregularities as follows: 

1. Surface Finish-1.0: ACI 117 Class D, 1 inch. 

2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch. 

3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch. 

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

1. Minimize joints. 

2. Exposed Concrete: Symmetrically align joints in forms. 

E. Construct removable forms for easy removal without hammering or prying against concrete 
surfaces. 

1. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces. 

2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

3. Install keyways, reglets, recesses, and other accessories, for easy removal. 
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F. Do not use rust-stained, steel, form-facing material. 

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips 

2. Use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

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

J. At construction joints, overlap forms onto previously placed concrete not less than 12 
inches. 

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. 

1. Determine sizes and locations from trades providing such items. 

2. Obtain written approval of Architect prior to forming openings not indicated on 
Drawings. 

L. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 

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

3. Place joints perpendicular to main reinforcement. 

4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

a. Offset joints in girders a minimum distance of twice the beam width from 
a beam-girder intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings . 

a. Locate joints beside piers integral with walls, near corners, and in 
concealed locations where possible. 
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M. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, 
to allow flushing water to drain. 

2. Close temporary ports and openings with tight-fitting panels, flush with inside face 
of form, and neatly fitted, so joints will not be apparent in exposed concrete 
surfaces. 

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

O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 
and maintain proper alignment. 

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.02 INSTALLATION OF 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. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

3. 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. 

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings. 

5. Clean embedded items immediately prior to concrete placement. 

3.03 INSTALLATION OF WATERSTOPS 

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm. 

1. Install in longest lengths practicable. 

2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 

3. Allow clearance between waterstop and reinforcing steel of not less than 2 times 
the largest concrete aggregate size specified in Section 033000 "Cast-In-Place 
Concrete." 

4. Secure waterstops in correct position at 12 inches on center. 
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5. Field fabricate joints in accordance with manufacturer's instructions using heat 
welding. 

a. Miter corners, intersections, and directional changes in waterstops. 

b. Align center bulbs. 

6. Clean waterstops immediately prior to placement of concrete. 

7. Support and protect exposed waterstops during progress of the Work. 

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations 
indicated on Drawings, according to manufacturer's written instructions, by adhesive 
bonding, mechanically fastening, and firmly pressing into place. 

1. Install in longest lengths practicable. 

2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 

3. Protect exposed waterstops during progress of the Work. 

3.04 REMOVING AND REUSING FORMS 

A. 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 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. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved  at least 70 percent 
of its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. 

1. Split, frayed, delaminated, or otherwise damaged form-facing material are 
unacceptable for exposed surfaces. 

2. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 

1. Align and secure joints to avoid offsets. 

2. Do not use patched forms for exposed concrete surfaces unless approved by 
Architect. 
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3.05 SHORING AND RESHORING INSTALLATION 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is 
complete. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories 
to distribute loads in such a manner that no floor or member will be excessively loaded or 
will induce tensile stress in concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and 
provide adequate reshoring to support construction without excessive stress or deflection. 

3.06 FIELD QUALITY CONTROL 

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

B. Inspections: 

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

2. Inspect insulating concrete forms for shape, location, and dimensions of the 
concrete member being formed. 

 
END OF SECTION 03 10 00 
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SECTION 03 20 00 
REINFORCING (SITE) 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Furnish all labor, materials, equipment, tools and services required to fully complete all 
Reinforcing work as required by the Drawings and/or specified herein including, but not 
limited to, the following described items. 

B. Reinforcing steel for cast-in-place concrete. 

C. Supports and accessories for steel reinforcement. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 00 – Summary of Work 

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. Section 03 10 00 – Concrete Forming and Accessories. 

C. Section 03 30 00 – Cast-In-Place Concrete 

1.03 SUBMITTALS 

A. See Section 01 33 00 – Submittal Procedures, for submittal procedures. 

B. Shop Drawings: Comply with requirements of ACI SP-66. Include bar schedules, shapes 
of bent bars, spacing of bars, and location of splices. 

C. Manufacturer’s Certificate: Certify that reinforcing steel and accessories supplied for this 
project meet or exceed specified requirements. 

D. Reports: Submit certified copies of mill test report or reinforcement materials analysis. 
 

1.04 QUALITY ASSURANCE 

A. Perform work of this section in accordance with ACI 301. 

1. Maintain one copy of each document on project site.  

PART 2 - PRODUCTS 

2.01 REINFORCEMENT 

A. Reinforcing steel: ASTM A615/A615M, Grade 60 (60,000 psi) 

1. Deformed billet-steel bars. 
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2. Unfinished. 

B. Stirrup Steel: ASTM A1064/A1064M steel wire, unfinished. 

C. Reinforcement Accessories: 

1. Tie Wire: Annealed, minimum 16 gage, 0.0508 inch. 

2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for adequate support of 
reinforcement during concrete placement. 

3. Provide stainless steel or stainless steel components for placement within 1-1/2 
inches of weathering surfaces. 

2.02 FABRICATION 

A. Fabricate concrete reinforcing in accordance with ACI 318. 

B. Welding of reinforcement is not permitted, except where noted on Drawings. Where 
reinforcing is welded, use ASTM A-706 reinforcing. 

C. Locate reinforcing splices not indicated on drawings at point of minimum stress. 

1. Review locations of splices with Architect. 

PART 3 - EXECUTION 

3.01 PLACEMENT 

A. Place, support and secure reinforcement against displacement. Do not deviate from 
required position. 

B. Do not displace or damage vapor barrier. 

C. Accommodate placement of formed openings. 

D. Maintain concrete cover around reinforcing as shown on Structural Drawings. 

E. Comply with applicable code for concrete cover over reinforcement. 

3.02 FIELD QUALITY CONTROL  

A. An independent testing agency, as specified in Section 01 43 00 – Quality Assurance and 
Qualifications, will inspect installed reinforcement for conformance to contract document 
before concrete placement. 

B. Refer to Structural Drawings for special inspection requirements.  
END OF SECTION 03 20 00 
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SECTION 03 20 00 
CONCRETE REINFORCING (BUILDING) 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 

B. Related Requirements: 

1. Section 011100 “Summary of Work” for all Buy America Build America Act 
(BABA) requirements. 

2. Section 033816 "Unbonded Post-Tensioned Concrete" for reinforcing related to 
post-tensioned concrete. 

3. Section 034100 "Precast Structural Concrete" for reinforcing used in precast 
structural concrete. 

4. Section 034500 "Precast Architectural Concrete" for reinforcing used in precast 
architectural concrete. 

5. Section 321313 "Concrete Paving" for reinforcing related to concrete pavement 
and walks. 

6. Section 321316 "Decorative Concrete Paving" for reinforcing related to decorative 
concrete pavement and walks. 

1.03 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 

2. Bar supports. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 

2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent 
bar diagrams, bar arrangement, location of splices, lengths of lap splices, details of 
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 
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3. For structural thermal break insulated connection system, indicate general 
configuration, insulation dimensions, tension bars, compression pads, shear bars, 
and dimensions. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure. 

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

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Statements: For . 

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

1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification." 

2. Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification." 

C. Field quality-control reports. 

1.05 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated. 

1.06 DELIVERY, STORAGE, AND HANDLING 

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

1. Store reinforcement to avoid contact with earth. 

2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 
days without being stored under an opaque covering. 

3. Do not allow dual-coated reinforcement to be stored outdoors for more than 60 
days without being stored under an opaque covering. 

4. Do not allow stainless steel reinforcement to come into contact with uncoated 
reinforcement. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

2.02 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 , deformed. 
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2.03 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, 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. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in 
accordance with CRSI's "Manual of Standard Practice," of greater compressive 
strength than concrete and as follows: 

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

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or 
other dielectric-polymer-coated wire bar supports. 

c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other 
dielectric-polymer-coated wire bar supports. 

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

e. For stainless steel reinforcement, use CRSI Class 1 plastic-protected steel 
wire, all-plastic bar supports, or CRSI Class 2 stainless steel bar supports. 

C. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in 
diameter. 

1. Finish: Plain ASTM A884/A884M, Class A, Type 1, epoxy coated, with less than 
2 percent damaged coating in each 12-inch wire length. 

2.04 FABRICATING REINFORCEMENT 

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

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 

2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 
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3.02 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 
reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum concrete 
cover. 

2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or 
not less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 

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

F. Splices: Lap splices as indicated on Drawings. 

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 
36 bar diameters at splices, or 24 inches, whichever is greater. 

2. Stagger splices in accordance with ACI 318. 

3. Mechanical Splice Couplers: Install in accordance with manufacturer's 
instructions. 

4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on 
Drawings. 

G. Install structural thermal break insulated connection system in accordance with 
manufacturer's instructions. 

3.03 JOINTS 

A. 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. 

2. Continue reinforcement across construction joints unless otherwise indicated. 

3. Do not continue reinforcement through sides of strip placements of floors and 
slabs. 

B. 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. 
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3.04 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 

3.05 FIELD QUALITY CONTROL 

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

B. Inspections: 

1. Steel-reinforcement placement. 

2. Steel-reinforcement welding. 

C. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated 
connection system to inspect completed installations prior to placement of concrete, and to 
provide written report that installation complies with manufacturer's written instructions. 

 
END OF SECTION 03 20 00 
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SECTION 03 21 11
CONCRETE REINFORCEMENT

PART 1 - GENERAL 

1.01 THE REQUIREMENT 

A. Furnish, fabricate and place all concrete reinforcing steel, welded wire fabric, couplers, and 
concrete inserts for use in reinforced concrete and perform all appurtenant work, including 
all the wires, clips, supports, chairs, spacers, and other accessories, all in accordance with 
the Contract Documents.

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of other requirements of these specifications, all Work 
specified herein shall conform to or exceed the requirements of the Florida Building Code 
and the applicable requirements of the following documents to the extent that the provisions 
of such documents are not in conflict with the requirements of this Section. 

1. Codes and Standards 

a. The Building Code, as referenced herein, is the Florida Building Code 
(FBC). 

2. Commercial Standards 

ACI 315R Details and Detailing of Concrete Reinforcement. 

CRSI Concrete Reinforcing Steel Institute Manual of Standard 
Practice 

ACI 305R  Hot Weather Concreting 

ACI 318R  Building Code Requirements for Reinforced Concrete. 

ACI 350R- Code Requirements for Environmental Engineering 
Concrete Structures 

WRI Manual of Standard Practice for Welded Wire Fabric. 

AWS DI.4 Structural Welding Code - Reinforcing Steel. 

ASTM A 185 Specification for Welded Steel Wire Fabric for 
Concrete Reinforcement. 

ASTM A 615 Specification for Deformed and Plain Billet-Steel Bars 
for Concrete reinforcement.  

1.03 SUBMITTALS 

A. Furnish shop bending diagrams, placing lists, and Drawings of all reinforcing steel prior to 
fabrication in accordance to the Conditions of the Contract and Division 1 
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Specification Sections.

B. Details of the concrete reinforcing steel and concrete inserts to be submitted by the 
Contractor at the earliest possible date after receipt by the Contractor of the Notice to 
Proceed. Said details of reinforcing steel for fabrication and erection shall conform to ACI 
315 and the requirements specified and shown. The shop bending diagrams shall show the 
actual lengths of bars, to the nearest inch measured to the intersection of the extensions 
(tangents for bars of circular cross section) of the outside surface. The shop Drawings shall 
include bar placement diagrams which clearly indicate the dimensions of each bar splice. 

C. Where mechanical couplers are shown on the Drawings to be used to splice reinforcing 
steel, submit manufacturer's literature which contains instructions and recommendations for 
installation for each type of coupler used; certified test reports which verify the load 
capacity of each type and size of coupler used; and shop Drawings which show the location 
of each coupler with details of how they are to be installed in the formwork. 

D. If reinforcing steel is spliced by welding at any location, submit mill test reports which shall 
contain the information necessary for the determination of the carbon equivalent as specified 
in AWS DI.4. Submit a written welding procedure for each type of weld for each size of bar 
which is to be spliced by welding, merely a statement that AWS procedures will be followed 
is not acceptable. Welding of rebar shall be done only where shown on the Drawings or 
allowed in writing by the Engineer. 

PART 2 - PRODUCTS 

2.01 REINFORCEMENT 

A. All reinforcing steel for all reinforced concrete construction shall conform to the following 
requirements: 

1. Bar reinforcement shall conform to the requirements of ASTM A 615 for Grade 60 
Billet Steel Reinforcement with supplementary requirement S-1, and shall be 
manufactured in the United States. 

2. Welded wire fabric reinforcement shall conform to the requirements of ASTM A 
185 and the details shown on the Drawings; provided, that welded wire fabric shall 
be furnished in flat sheets only. All welded wire fabric reinforcement shall be 
galvanized. 

2.02 ACCESSORY MATERIALS 

A. Bolsters, chairs, spacers and other devices for supporting and fastening reinforcing in place 
shall be galvanized wire type complying with CRSI recommendations on grade with gray 
plastic tipped legs. 

B. Tie Wire: Galvanized 16 gauge annealed type. 

C. Concrete blocks (dobies), used to support and position reinforcing steel, shall have the same 
or higher compressive strength as specified for the concrete in which it is located. Concrete 
blocks shall only be used bottom mat of reinforcing steel for slabs on grade. 
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D. Couplers used to mechanically splice reinforcing steel shall be Linton Standard Copier - A2 
manufactured by ERICO Products, inc. or equal. Bars shall be shop threaded to receive 
couplers. 

2.03 FABRICATION 

A. Reinforcing steel shall be accurately formed to the dimensions and shapes shown on the 
Drawings, and the fabricating details shall be prepared in accordance with ACI 315, ACI 
318, and ACI 350 except as modified by the Drawings. Stirrups and tie bars shall be bent 
around a pin having a diameter not less than 1-1/2 inch for No.3 bars, 2-inch for No.4 bars, 
and 2-1/2 inch for No.5 bars. Bends for other bars shall be made around a pin having a 
diameter not less than 6 times the minimum thickness, except for bars larger than 1 inch, in 
which case the bends shall be made around a pin of 8 bar diameters. Bars shall be bent cold. 

B. Fabricate reinforcing bars for structures in accordance with bending diagrams, placing lists, 
and placing Drawings. Said Drawings, diagrams, and lists to be prepared by the Contractor 
as specified under Section entitled "Submittals," herein. 

C. Fabricating Tolerances: Bars used for concrete reinforcing shall meet the following 
requirements for fabricating tolerances: 

1. Sheared length: + 1 inch 

2. Depth of bars: + 0, - 1/2 inch 

3. Stirrups and ties: + 1/2 inch 

4. All other bends: + 1 inch 

PART 3 - EXECUTION 

3.01 PLACEMENT 

A. Reinforcing steel shall be accurately positioned as shown on the Drawings, and shall be 
supported and wired together to prevent displacement, using annealed iron wire ties or 
suitable clips at intersections. All reinforcing steel shall be supported by concrete, plastic or 
metal supports, spacers or metal hangers which are strong and rigid enough to prevent any 
displacement of the reinforcing steel. Where concrete is to be placed on the ground, 
supporting concrete blocks (or dobies) shall be used, in sufficient numbers to support the 
bars without settlement, but in no case shall such support be continuous. All concrete blocks 
used to support reinforcing steel shall be tied to the steel with wire ties which are embedded 
in the blocks. For concrete over formwork, furnish concrete, metal, plastic, or other 
acceptable bar chairs and spacers. 

B. Tie wires shall be bent away from the forms in order to provide the specified concrete 
coverage. 

C. Bars additional to those shown on the Drawings which may be found necessary or desirable 
by the Contractor for the purpose of securing reinforcement in position to be provided by 
the Contractor at its own expense. 
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D. Unless otherwise specified, reinforcement placing tolerances shall be within the limits 
specified in Section 7.5 of ACI 318 except where in conflict with the requirements of the 
Building Code. 

E. Bars may be moved as necessary to avoid interference with other reinforcing steel, conduits, 
or embedded items. If bars are moved more than one bar diameter, or enough to exceed the 
above tolerances, the resulting arrangement of bars shall be as acceptable to the Engineer. 

F. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab 
bolsters having gray, plastic-coated standard type legs as specified in Paragraph B herein. 
Slab bolsters shall be spaced not less than 30 inches on centers, shall extend continuously 
across the entire width of the reinforcing mat, and shall support the reinforcing mat in the 
plane shown on the Drawings. 

G. Welded wire fabric placed over the ground shall be supported on wired concrete blocks 
(dobies) spaced not more than 3 feet on centers in any direction. The construction practice 
of placing welded wire fabric on the ground and hooking into place in the freshly placed 
concrete shall not be used. 

H. The clear distance between parallel bars (except in columns and between multiple layers of 
bars in beams) shall be not less than the nominal diameter of the bars nor less than 1-1/3 
times the maximum size of the coarse aggregate, nor less than one inch. 

I. Where reinforcement in beams or girders is placed in 2 or more layers, the clear distance 
between layers shall be not less than one inch. 

J. In columns, the clear distance between longitudinal bars shall be not less than 1-1/2 times 
the bar diameter, nor less than 1-1/2 times the maximum size of the coarse aggregate, nor 
less than 1-1/2 inches. 

K. The clear distance between bars shall also apply to the distance between a contact splice and 
adjacent splices or bars. 

L. Reinforcing bar splices shall only be used at locations shown on the Drawings. When it is 
necessary to splice reinforcement at points other than where shown, the character of the 
splice shall be as acceptable to the Engineer. 

M. The length of lap for reinforcing bars, unless otherwise shown on the Drawings shall be in 
accordance with AC1318, Section 12.15.1 for a class B splice. 

N. Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining sheets shall 
be securely tied together with No. 14 tie wire, one tie for each 2 running feet. Wires shall be 
staggered and tied in such a manner that they cannot slip. 

O. Reinforcing shall not be straightened or rebent in a manner which will injure the material. 
Bars with kinks or bends not shown on the Drawings shall not be used. All bars shall be 
bent cold, unless otherwise permitted by the Engineer. No bars partially embedded in 
concrete shall be field-bent except as shown on the Drawings or specifically permitted by 
the Engineer. 
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3.02 CLEANING AND PROTECTION 

A. Reinforcing steel shall at all times be protected from conditions conducive to corrosion until 
concrete is placed around it. 

B. The surfaces of all reinforcing steel and other metalwork to be in contact with concrete shall 
be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other 
foreign substances immediately before the concrete is placed. Where there is delay in 
depositing concrete, reinforcing shall be reinspected and, if necessary recleaned. 

END OF SECTION 03 21 11
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SECTION 03 29 00
UNDER-SLAB VAPOR BARRIER/RETARDER

PART 1 - GENERAL

1.01 SUMMARY

A. Products Supplied Under This Section

1. Vapor Barrier, seam tape, pipe boots, detail strip for installation under concrete 
slabs.

B. RELATED SECTIONS

1. Section 03 30 00 Cast-in-place Structural Concrete

2. Section 07 26 16 Under-Slab Vapor Barrier

1.02 REFERENCES

A. American Society for Testing and Materials (ASTM)

1. ASTM E 1745-97 Standard Specification for Plastic Water Vapor Retarders Used 
in Contact with Soil 

2. Or Granular Fill Under Concrete Slabs

3. ASTM E 154-88 Standard Test Methods for Water Vapor Retarders Used in 
Contact with Earth Under Concrete Slabs 

4. ASTM E 96-95 Standard Test Methods for Water Vapor Transmission of Materials

5. ASTM E 1643-98 Standard Practice for Installation of Water Vapor Retarders 
Used in Contact with Earth or Granular Fill Under Concrete Slabs

B. American Concrete Institute (ACI)

1. ACI 302.1R-96 Vapor Barrier Component (plastic membrane) is not less than 10 
mils thick

1.03 SUBMITTALS

A. Quality Control / Assurance

1. Independent laboratory test results showing compliance with ASTM & ACI 
Standards.

2. Manufacturer’s samples, literature 

3. Manufacturer’s installation instructions for placement, seaming and pipe boot 
installation
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PART 2 - PRODUCTS

2.01 MATERIALS

A. Vapor Barrier (Performance based specification)

1. Vapor Barrier membrane must have the following properties.

a. Minimum 15-mil thick polyolefin geomembrane

b. Manufactured from prime virgin resins

c. Water Vapor Barrier ASTM E-1745 Meets or exceeds Class B

d. Water Vapor Transmission Rate ASTM E-96 0.006 gr./ft2/hr. or lower

e. Permeance Rating ASTM E-96 0.01   gr./ft2/hr. or lower

f. Puncture Resistance ASTM E-1745 minimum 1970 grams

g. Tensile Strength ASTM E-1745 minimum 45.0 lbf/in  

2.02 ACCESSORIES

A. Seam Tape

1. High Density Polyethylene Tape with pressure sensitive adhesive.  Minimum 
width 4 inches.

B. Pipe Boots 

1. Construct pipe boots from vapor barrier material and pressure sensitive tape per 
manufacturer’s instructions.

PART 3 - EXECUTION

3.01 PREPARATION

A. Ensure that subsoil is approved by architect

1. Level and tamp or roll aggregate, sand or tamped earth base.

3.02 INSTALLATION

A. Install Vapor Barrier:

1. Installation shall be in accordance with manufacturer’s instructions and ASTM E 
1643–98.                  

a. Unroll Vapor Barrier with the longest dimension parallel with the direction 
of the pour.
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b. Lap Vapor Barrier over footings and seal to foundation walls.  

c. Overlap joints 6 inches and seal with manufacturer’s tape.

d. Seal all penetrations (including pipes) with manufacturer’s pipe boot.

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

f. Repair damaged areas by cutting patches of vapor barrier, overlapping 
damaged area 6 inches and taping all four sides with tape. 

END OF SECTION 03 29 00
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE (SITE) 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Provide all labor, materials, equipment, fabrication, incidentals, transportation, placing and 
supervision necessary to complete all cast-in-place concrete work, its finishing, and all 
related work called for by the Contract Drawings and/or Specifications, or reasonably 
inferable from either or both, as needed for a complete and proper installation. Including, 
but not limited to, the following described items: 

B. Joint devices associated with concrete work. 

C. Miscellaneous concrete elements, including equipment pads, light pole bases, flagpole 
bases, thrust blocks, and bollards. 

D. Underslab vapor barrier. 

E. Water Stops. 

F. Concrete Curing. 

1.02 RELATED REQUIREMENTS 

A. Section 01 11 00 – Summary of Work 

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. Section 03 10 00 – Concrete Forming and Accessories 

C. Section 03 20 00 – Reinforcing. 

D. Section 32 13 13 – Concrete Paving 

1.03 ADMINISTRATIVE REQUIREMENTS 

A. Preinstallation Meeting: Convene one week before starting work of this section. 

1. Topics for discussion may include: design mixture, placement schedule, placement 
methods, tolerances, curing method, jointing, and slab protection. 

2. Minutes of the meeting shall be recorded, typed, and distributed by the General 
Contractor to all concerned parties, including but not limited to the Owner’s 
Representative, Architect, and all attendees within 5 days of the meeting. 

1.04 SUBMITTALS 

A. See Section 01 33 00 – Submittal Procedures for submittal procedures. 



  03 30 00 - Page 2 of 13 

B. Product Data: Submit manufacturers’ data on manufactured products showing compliance 
with specified requirements and installation instructions.  

C. Mix Design: Submit proposed concrete mix design. 

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4- 
Concrete Mixtures. 

2. Indicate Proposed mix design complies with requirements of ACI 318, Chapter 5- 
Concrete Quality, Mixing and Placing. 

D. Shop Drawings: Submit plans showing locations of construction and control joints for 
Engineer/Owner Review. 

E. Samples: Submit samples of underslab vapor retarder to be used.  

F. Samples: Submit two, 12-inch long samples of construction joint devices. 

G. Test Reports: Submit report for each test or series of tests specified. 

H. Manufacturer’s Installation Instructions: For concrete accessories, indicate installation 
procedures and interface required with adjacent construction. 

I. Project Record Documents: Accurately record actual locations of embedded utilities and 
components that will be concealed from view upon completion of concrete work. 

1.05 QUALITY ASSURANCE 

A. Perform work of this section in accordance with ACI 301 and ACI 318. 

1. Maintain one copy of each document on site. 

B. Follow recommendations of ACI 305R when concreting during hot weather. 

C. Follow recommendations of ACI 306R when concreting during cold weather. 

D. Vapor Barrier Installation: Conduct pre-installation conference and installation review 
prior to concrete placement, either in-person or digitally. 

1.06 WARRANTY 

A. See Section 01 78 00 – Closeout Submittals, for additional warranty requirements. 

PART 2 - PRODUCTS 

2.01 FORMWORK 

A. Comply with requirements of Section 03 10 00. 

2.02 REINFORCEMENT MATERIALS 

A. Comply with requirements of Section 03 20 00. 
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2.03 CONCRETE MATERIALS 

A. Cement: ASTM C150/C150M, Type I – Normal or Type II – Moderate Portland type. 

1. Acquire cement for entire project from same source. 

B. Fine and Course Aggregates: ASTM C33/C33M 

1. Acquire aggregates for entire project from same source. 

C. Fly Ash: ASTM C618, Class F. 

D. Water: ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.  

2.04 ADMIXTURES 

A. Chemical Admixture: 

1. Manufacturers: 

a. Sika Corporation 

b. GCP Applied Technologies 

c. BASF Chemical Company 

d. Euclid Chemical Company 

e. Substitutions: See Section 01 60 00 – Product Requirements. 

B. Do not use chemicals that will result in soluble chloride ions in excess of 0.05 percent by 
weight of cement. 

C. All admixtures to come from same manufacturer. Verify the admixtures are compatible. 

D. Coordinate admixtures with requirements of waterproofing membrane. 

E. Air Entrainment Admixture: ASTM C260/C260M. 

1. Certification attesting to compliance with ASTM C260/C260M shall be furnished. 

2. All exterior concrete flatwork, curbs and gutters, and catch basins shall have an 
air-entraining agent added which will yield entrainment. 

3. Manufacturers: 

a. “Airalon 3000” manufactured by GCP Applied Technologies. 

F. Water Reducing (set controlling) Admixtures: 

1. Concrete shall be adjusted to produce the required rate of hardening for varied 
climatic and job site conditions. 
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2. Admixture shall not reduce the amount of cement required. Amounts as accepted 
by Architect/Engineer. Do not use calcium chloride or admixtures that contain 
calcium chloride. 

3. Field Service, when requested, a qualified concrete technician, employed by the 
manufacturer, shall be available to assist in proportioning concrete materials for 
optimum use, to advise on proper use of the admixture and adjustment of concrete 
mix proportions to meet the jobsite and climatic conditions. 

4. High range Water Reducing Admixture: ASTM C494/C494M Type F. 

a. Approval in writing required from Architect. 

5. Water Reducing and Accelerating Admixture: ASTM C494/C494M Type E.  

a. Under 40 degrees F ambient temperature – Accelerate (Approval in 
writing required from Architect). 

6. Water Reducing and Retarding Admixture: ASTM C494/C494M Type D. 

a. Over 80 degrees F ambient temperature – Retard. 

7. Water Reducing Admixture: ASTM C494/C494M Type A. 

a. Between 40 degrees F and 80 degrees F ambient temperature – Normal 
rate of hardening. 

8. Shrinkage Reducing Admixture: 

a. ASTM C494/C494M, Type S. 

b. Manufacturers: 

(1) GCP Applied Technologies; Eclipse 4500 

(2) Substitutions: See Section 01 60 00 – Product Requirements. 

9. Waterproofing Admixture: Admixture formulated to reduce permeability to liquid 
water, with no adverse effect on concrete properties. 

a. Admixture Composition: Crystalline, functioning by growth of crystals in 
capillary pores. 

b. Permeability of Cured Concrete: No measurable leakage when tested in 
accordance with COE CRD-C 48 at 200 psi; provide test reports. 

c. Manufacturers: 

(1) Xypex Chemical Corporation; XYPEX Admix C-500 

(2) Xypex Chemical Corporation; XYPEX Admix C-1000 
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(3) Substitutions: See Section 01 60 00 – Product Requirements. 

2.05 ACCESSORY MATERIALS 

A. Underslab Vapor Barrier: 20 mil high performance multi-layered virgin polyolefin, 
complying with ASTM E1745, Class A; stated by manufacturer as suitable for installation 
in contact with soil or granular fill under concrete slabs. Maintain water vapor permeance 
less than 0.03 perms before and after mandatory conditioning testing per ASTM E1745 
Section 7.1. Single ply polyethylene is prohibited. 

1. To be installed under all Slabs on Grade. 

2. Installation: Comply with ASTM E1643. 

3. Accessory Products: Vapor barrier manufacturer’s recommended tape, adhesive, 
mastic, prefabricated boots, etc., for sealing seams and penetrations in vapor 
barrier. 

4. Manufacturers: 

a. GCP Applied Technologies; “ GCP Florprufe 120”. 

b. Stego Industries, LLC’ 20 mil Vapor Barrier. 

c. Substitutions: Not permitted. 

B. Non-Shrink Epoxy Grout: Moisture-insensitive, two-part; consisting of epoxy resin, non-
metallic aggregate, and activator. 

1. During epoxy mixing and application process follow the epoxy manufacturer’s 
instructions exactly. 

2. All bars anchored in epoxy are to be inspected by the Special Inspector prior to 
covering up. 

3. Manufacturers: 

a. Hilti Corporation; Product – “HIT RE 500-V3” or “HIT-HY-200A” 

b. Simpson Corporation; Product – “SET-3G” or “AT-XP” 

c. Dewalt Corporation; Product – “Pure 110+” or “AC200+ Gold” 

d. Substitutions: See Section 01 60 00 – Product Requirements. 

2.06 BONDING AND JOINTING PRODUCTS 

A. Epoxy Bonding System: 

1. Complying with ASTM C881/C881M and of Type required for specific 
application and moisture insensitive. 
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2. Manufacturers: 

a. Euclid Chemical Company; Product – “Duralcrete Epoxy System” 

b. Substitutions: See Section 01 60 00 – Product Requirements. 

B. Waterstops: Hydrophilic rubber waterstop, complying with the following: 

1. Physical Properties: 

a. Hydrostatic Head Resistance: 231 Feet (70 m). 

b. Wet-Dry Cycling (25 cycles @ 231feet (70 m)): No Effect. 

c. Adhesion to Concrete using Manufacturers Adhesive: Excellent. 

2. Adhesive: As recommended by Manufacturer. 

3. Products: As manufactured or recommended by the below-grade waterproofing 
manufacturer. 

C. Waterstops: Sodium bentonite and butyl rubber compound formed into uniform coils, 
conforming to the requirements of NSF 61. 

1. Size and Configuration: AS required for specific application. 

2. Adhesive: Multi-purpose UV stable single component polyether moisture cure 
sealant/adhesive as recommended by manufacturer. 

3. Products: As manufactured or recommended by the below-grade waterproofing 
manufacturer. 

D. Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable 
top section that will form 1/2 inch deep sealant pocket after removal. 

1. Material: ASTM D1751, cellulose fiber. 

E. Slab Contraction Joint Device: Preformed linear strip intended for pressing into wet 
concrete to provide straight route for shrinkage cracking. 

2.07 CURING MATERIALS 

A. Curing materials must be approved by adhesive and flooring manufacturers. 

B. Coordinate curing materials with requirements of waterproofing membrane.  

C. Evaporation Retarder: Liquid thin-fil-forming compound that reduces rapid moisture loss 
caused by high temperature, low humidity, and high winds; intended for application 
immediately after concrete placement.  

1. Manufacturers: 



  03 30 00 - Page 7 of 13 

a. Dayton Superior Corporation 

b. Euclid Chemical Company 

c. SpecChem, LLC 

d. W.R. Meadows, Inc. 

e. Substitutions: See Section 01 60 00 – Product Requirements. 

D. Curing Compound, Naturally Dissipating: Clear, water-based, liquid membrane-forming 
compound, that dissipates within 3 to 5 weeks; complying with ASTM C309, Type I, 
Classes A and B. 

1. Manufacturers: 

a. Dayton Superior Corporation 

b. Euclid Chemical Company 

c. Kaufman Products, Inc. 

d. SpecChem, LLC 

e. W.R. Meadows, Inc. 

f. Substitutions: See Section 01 60 00 – Product Requirements. 

E. Removable Curing Compound: VOC compliant curing compound designed to be easily 
removed by the application of a cleaner/remover for all slabs that will receive stains, dyes, 
sealers, densifiers, coatings, or adhesives. For interior use only.  

1. Products: 

a. Euclid Chemical Company 

(1) Removable Curing Compound: Kurez RC-100 

(2) Cleaner/Remover: Kurez RC-off 

b. Substitutions: See Section 01 60 00 – Product Requirements. 

F. Curing Compound, Non-dissipating: Liquid, membrane-forming, clear, non-yellowing 
acrylic; complying with ASTM C309. 

1. Vehicle: Water-based. 

2. Gloss: Low. 

3. Solids by Mass: 15 percent, minimum. 

4. VOC Content: OTC compliant. 
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5. Manufacturers: 

a. Kaufman Products, Inc; Krystal 15 Emulsion. 

b. L&M Construction Chemicals, Inc. a subsidiary of Laticrete international, 
Inc; Dress & Seal WB. 

c. L&M Construction Chemicals, Inc. a subsidiary of Laticrete international, 
Inc; Dress & Seal WB 30. 

d. The QUIKRETE Companies; QUIKRETE ® Acrylic Concrete Cure & 
Seal. 

e. W.R. Meadows, Inc; VOCOMP-20. 

f. Substitutions: See Section 01 60 00 – Product Requirements. 

G. Curing and Sealing Compound – Site Concrete 

1. Refer to Section 32 13 13 – Concrete Paving and Site Elements. 

H. Moisture-Retaining Sheet: ASTM C171. 

1. White-burlap-polyethylene sheet, weighing not less than 3.8 ounces per square 
yard. 

I. Water: Potable, not detrimental to concrete. 

2.08 CONCRETE MIX DESIGN 

A. General Concrete Mix Requirements: 

1. Design of concrete mixes. Including recommended amounts of admixture and 
water to be used in the mixes, shall be obtained by the Contractor from a qualified 
independent testing laboratory or agency, or from a mill or ready-mix plant, 
properly equipped to design concrete mixes. The design shall be performed and 
certified by a professional engineer currently registered as a civil or structural 
engineer in Florida. The laboratory agency, mill, or ready-mix plant shall be paid 
by the Contractor.  

2. Selection of mix proportions shall conform to the applicable requirements of ACI 
211.1 and ACI 211.2. Concrete shall comply with ACI 301 and ACI 318, as 
applicable. Ensure that mix designs will produce concrete suited for proper 
placement and finishing.  

3. Mix designs shall indicate brands, types, and quantities of admixtures included. If 
fly ash is proposed, it shall be identified as such (for example, “fly ash”), and the 
mix design shall identify the percentage of cement replacement.  

4. If concrete is to be placed by pumping, concrete mixes shall be designed in 
accordance with the applicable requirements of ACI 304R and ACI 304.2R, and 
shall include strengths and slumps. 
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5. Mix designs shall indicate location of each mix within the structure.  

6. Mix designs with replacement of Portland cement by weight with fly ash shall not 
exceed 20 percent. 

7. Mix design for architectural concrete and formed concrete which will be exposed 
to the public in the finished work shall include 10 percent minimum replacement 
of the cement with fly ash along with a plasticizing admixture, conforming with 
ASTM C1017, to provide a dense and plastic concrete mix which completely fills 
out the forms and form detail without air holes and rock pockets. 

8. Mix design for mass concrete shall have a percentage of fly ash replacement of 
cement by weight to reduce the amount of heat generated during heat of hydration. 

9. Mix designs of exterior concrete shall include air entrainment by total volume of 
concrete as indicated in the Structural Notes and 4 to 6 percent for 1-1/2 inch 
maximum size coarse aggregate, 5 to 7 percent for 3/4 or 1 inch maximum size 
coarse aggregate in accordance with ASTM C173/C173M. 

10. Aggregates shall conform to Standard Specifications for Concrete Aggregates 
ASTM C33. 

11. Calcium Chloride or other materials containing chlorides are corrosive to 
reinforcing steel and shall not be used as an admixture in post-tensioned concrete.  

12. Concrete Strength: As indicated in Structural Notes. Establish required average 
strength for concrete on the basis of field experience or trial mixtures, as specified 
in ACI 301. 

13. Drying Shrinkage of Concrete: Establish required “Drying Shrinkage” for concrete 
on the basis of field experience or trial mixtures, as specified in ASTM C157 and 
ASTM C490. 

14. Coordinate mix design with requirements of waterproofing membrane. 

B. Type – A – Concrete : All building and exterior concrete. 

1. Normal Weight Concrete: 

a. Compressive Strength, when tested in accordance with ASTM C39/C39M 
at 28 days: 

(1) Refer to structural notes. 

b. Cement Type: Refer to structural notes.  

2.09 MIXING 

A. Concrete shall be ready-mixed batched, mixed, and transported in accordance with ASTM 
C94/C94M, “Specifications for Ready-Mixed Concrete,” unless a higher standard is called 
for.  
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1. Plant equipment and facilities shall conform to the “Checklist for Certification of 
Ready Mixed Concrete Production Facilities” of the National Ready-Mixed 
Concrete Association. 

B. A delivery ticket is required for each load of concrete and shall show the following 
information: 

1. Number of cubic yards. 

2. The exact amount of cement and fly ash (if allowed); this can be indicated either 
by weight or quantity. 

3. The amount of mixing water including free moisture in aggregates; this can be 
indicated either by weight or quantity. 

4. Amount of slump in inches.  

5. Type of cement. 

6. Amount of air entrainment when delivered at job site.  

7. Do aggregates meet ASTM specified – yes or no. Indicate maximum size 
aggregate.  

8. Amount and brand (or ASTM) of admixture other than air entraining agent (if any) 
previously accepted in writing by Architect.  

C. Delivery tickets shall be given to the Job Superintendent or Foreman and be delivered to 
the Architect and Testing Contractor once a week. Note exact location of concrete on job.  

D. Adding Water: If concrete arrives on-site with slump less than suitable for placement, do 
not add water that exceeds the maximum water-cement ratio or exceeds the maximum 
permissible slump. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify lines, levels, and dimensions before proceeding with work of this section. 

3.02 PREPARATION 

A. Verify that forms are clean and free of rust before applying release agent.  

B. Coordinate placement of embedded items with erection of concrete formwork and 
placement of form accessories. 

C. Where ne concrete is to be bonded to previously placed concrete, prepare existing surface 
by cleaning with steel brush and applying bonding agent in accordance with manufacturer’s 
written instructions. 

1. Use epoxy bonding system for bonding to damp surfaces, for structural load-
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bearing applications, and where curing under humid conditions is required.  

D. In locations where new concrete is doweled to existing work, drill holes in existing 
concrete, insert steel dowels and pack solid with non-shrink epoxy grout. 

E. Subgrade Preparation: Provide final check of finish grading before reinforcing is placed 
and make any required adjustments. Provide ground surfaces at optimum moisture content 
(as determined by Soils Engineer). 

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS 

A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, 
and accurately position, support, and secure in place prior to concrete placement ot achieve 
not less than minimum concrete coverage required for protection. 

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both 
directions. Splice laps with tie wire.  

C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are 
accurately placed, positioned securely, and will not interfere with concrete placement.  

3.04 PLACING CONCRETE 

A. Place concrete in accordance with ACI 304R. 

B. Protect underslab vapor retarder during all concrete floor forming and installation. No 
screed stakes or other penetrations shall be allowed. Take all required precautions to 
prevent excess moisture from entering the base under the vapor retarder prior to, during, 
and after installing the concrete slab on grade.  

1. Repair underslab vapor retarder damaged during placement of concrete 
reinforcing. Repair with vapor retarder material; lap over damaged areas minimum 
6 inches (150 mm) and seal watertight. 

C. The Soils Engineer shall determine the moisture content of the base material prior to 
placing the concrete and shall make the final determination as to whether the moisture 
content of the base material is appropriate for concrete placement.  

D. Notify Architect not less than 24 hours prior to commencement of placement operations. 

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

F. Ensure reinforcement, inserts, embedded parts, and formed construction joint devices will 
not be disturbed during concrete placement.  

G. Place concrete continuously between pre-determined expansion, control, and construction 
joints.  

H. Place floor slabs in checkerboard or saw cut pattern indicated.  

I. Finish floors level and flat, unless otherwise indicated, within the tolerances specified 
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below. 

3.05 SLAB JOINTING 

A. Locate joints as indicated on the Drawings or, if not shown, as directed by Architect in 
conformance with recommendations of Structural Engineer. 

B. Install joint devices in accordance with manufacturer’s written instructions.  

C. Anchor joint fillers and devices to prevent movement during concrete placement. 

D. Isolation Joints: Use preformed joint filler with removable top section for joint sealant, 
total height equal to thickness of slab, set flush with top of slab. 

1. Install wherever necessary to separate slab from other building members, including 
columns, walls, equipment foundations, footings, stairs, manholes, sumps, and 
drains.  

E. Saw Cut Contraction Joints: Saw cut joints before concrete begins to cool, within 4 to 12 
hours after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than 
one quarter (1/4) the depth of the slab. 

F. Install joint device anchors for expansion joint assemblies specified in Section 07 95 13. 
Maintain correct position to allow joint cover to be flush with floor and wall finish. 

G. Apply sealants in joint devices in accordance with Section 07 92 00. 

3.06 CONCRETE FINISHING 

A. Repair surface defects, including tie holes, immediately after removing formwork. 

B. Coordinate finish with requirements of waterproofing membrane.  

C. Unexposed Form Finish: Rub down or chip off fins or other raised areas 1/4 inch or more 
in height. 

D. Exposed Form Finish: Rub down or chip off and smooth fins or other raised areas 1/4 inch 
or more in height. Provide finish as follows: 

E. Concrete Slabs: Finish to requirements of ACI 302.1R, and as follows: 

1. Exposed Surfaces: Trowel as described in ACI 302.1R; use steel-reinforced plastic 
trowel blades instead of steel blades to avoid black-burnish marks; exposed 
surfaces include surfaces to be stained or dyed and all other exposed slab surfaces. 

3.07 CURING AND PROTECTION 

A. Comply with requirements of ACI 308R. Immediately after placement, protect concrete 
from premature drying, excessively hot or cold temperatures, and mechanical injury. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete. 
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1. Normal concrete: Not less than seven days. 

C. Exterior Concrete 

1. Refer to Section 32 13 13 – Concrete Paving and Site Elements 

3.08 FIELD QUALITY CONTROL 

A. An independent testing agency will perform field quality control tests, as specified in 
Section 01 43 00 – Quality Assurance and Qualifications. 

B. Provide free access to concrete operations at project site and cooperate with appointed firm. 

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

D. Tests of concrete and concrete materials may be performed at any time to ensure 
compliance with specified requirements. 

E. Compressive Strength Tests: ASTM C39/C39M, for each test, mold and cure three 
concrete test cylinders. Obtain test samples for every 100 cubic yards or less of each class 
of concrete placed.  

F. Take on additional test cylinder during cold weather concreting, cured on job site under 
same conditions as concrete it represents.  

G. Perform on slump test for each set of test cylinders taken, following procedures of ASTM 
C143/C143M. 

3.09 DEFECTIVE CONCRETE 

A. Test Results: The testing agency shall report test results in writing to Architect and 
Contractor within 24 hours of test.  

B. Defective Concrete: Concrete not conforming to required lines, details, dimensions, 
tolerance, visual appearance or specified requirements as determined by the Architect.  

C. Repair or replacement of defective concrete will be determined by the Architect. The cost 
of additional testing shall be borne by Contractor when defective concrete is identified. 

D. Do not patch, fill, touch-up, repair, ro replace exposed concrete excpt upon express 
direction of Architect for each individual area. 

3.10 PROTECTION 

A. Do not permit traffic over unprotected concrete floor surface until fully cured.  

3.11 SCHEDULE- REFER TO DRAWINGS 

END OF SECTION 03 30 00 
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE (BUILDING) 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 

B. Related Requirements: 

1. Section 01 11 00 “Summary of Work” for all Buy America Build America Act 
(BABA) requirements. 

2. Section 031000 "Concrete Forming and Accessories" for form-facing materials, 
form liners, insulating concrete forms, and waterstops. 

3. Section 03 20 00 "Concrete Reinforcing" for steel reinforcing bars and welded-
wire reinforcement. 

4. Section 03 33 00 "Architectural Concrete" for general building applications of 
specially finished formed concrete. 

5. Section 03 35 43 "Polished Concrete Finishing" for concrete floors scheduled to 
receive a polished concrete finish. 

6. Section 03 53 00 "Concrete Topping" for emery- and iron-aggregate concrete 
floor toppings. 

7. Section 31 20 00 "Earth Moving" for drainage fill under slabs-on-ground. 

8. Section 32 13 13 "Concrete Paving" for concrete pavement and walks. 

9. Section 32 13 16 "Decorative Concrete Paving" for decorative concrete pavement 
and walks. 

1.03 DEFINITIONS 

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

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 
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1.04 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 

2. Fly ash. 

3. Aggregates. 

4. Admixtures: 

a. Include limitations of use, including restrictions on cementitious 
materials, supplementary cementitious materials, air entrainment, 
aggregates, temperature at time of concrete placement, relative humidity 
at time of concrete placement, curing conditions, and use of other 
admixtures. 

5. Curing materials. 

a. Include documentation from color pigment manufacturer, indicating that 
proposed methods of curing are recommended by color pigment 
manufacturer. 

6. Joint fillers. 

7. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 

2. Minimum 28-day compressive strength. 

3. Durability exposure class. 

4. Maximum w/cm. 

5. Calculated equilibrium unit weight, for lightweight concrete. 

6. Slump limit. 

7. Air content. 

8. Nominal maximum aggregate size. 

9. Steel-fiber reinforcement content. 

10. Synthetic micro-fiber content. 

11. Indicate amounts of mixing water to be withheld for later addition at Project site 
if permitted. 
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12. Include manufacturer's certification that permeability-reducing admixture is 
compatible with mix design. 

13. Include certification that dosage rate for permeability-reducing admixture 
matches dosage rate used in performance compliance test. 

14. Intended placement method. 

15. Submit alternate design mixtures when characteristics of materials, Project 
conditions, weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to 
construct the structure. 

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

D. Samples: For vapor retarder . 

1.05 INFORMATIONAL SUBMITTALS 

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

1. Cementitious materials. 

2. Admixtures. 

3. Curing compounds. 

4. Bonding agents. 

5. Adhesives. 

6. Vapor retarders. 

7. Semirigid joint filler. 

8. Joint-filler strips. 

9. Repair materials. 

B. Material Test Reports: For the following, from a qualified testing agency: 

1. Portland cement. 

2. Fly ash. 

3. Aggregates. 

4. Admixtures: 
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a. Permeability-Reducing Admixture: Include independent test reports, 
indicating compliance with specified requirements, including dosage rate 
used in test. 

C. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified 
Concrete Quality Control Technical Manager. 

1. Personnel performing laboratory tests shall be an ACI-certified Concrete 
Strength Testing Technician and Concrete Laboratory Testing Technician, 
Grade I. Testing agency laboratory supervisor shall be an ACI-certified Concrete 
Laboratory Testing Technician, Grade II. 

B. Field Quality Control Testing Agency Qualifications: An independent 
agency,  acceptable to authorities having jurisdiction, qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field 
Testing Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent 
certification program. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

1.08 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be 
caused by frost, freezing actions, or low temperatures. 

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

3. Do not use frozen materials or materials containing ice or snow. 

4. Do not place concrete in contact with surfaces less than 35 deg F, other than 
reinforcing steel. 

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

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 
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2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.01 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301unless modified by requirements in the Contract 
Documents. 

2.02 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer 
for entire Project. 

2. Obtain each type or class of cementitious material of the same brand from the 
same manufacturer's plant. 

3. Obtain aggregate from single source. 

4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I/II , gray . 

2. Fly Ash: ASTM C618, Class C or F. 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, 
graded. Provide aggregates from a single source. 

1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year 
when tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in 
Combination: Not more than 0.10 percent at an age of 16 days when 
tested in accordance with ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately 
reactive aggregate or 3 lb./cu. yd. for highly reactive aggregate, when 
tested in accordance with ASTM C1293 and categorized in accordance 
with ASTM C1778, based on alkali content being calculated in 
accordance with ACI 301. 

2. Maximum Coarse-Aggregate Size: As indicated . 

3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 
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D. Air-Entraining Admixture: ASTM C260/C260M. 

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

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 

2. Retarding Admixture: ASTM C494/C494M, Type B. 

3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 

5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, 
Type G. 

6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, 
anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in 
concrete and complying with ASTM C494/C494M, Type C. 

a. Manufacturers: Subject to compliance with requirements, undefined: 

(1) BASF Corporation. 

(2) Euclid Chemical Company (The); an RPM company. 

(3) Sika Corporation. 

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially 
formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic 
inhibitor; capable of forming a protective barrier and minimizing chloride 
reactions with steel reinforcement in concrete. 

a. Manufacturers: Subject to compliance with requirements, undefined: 

(1) BASF Corporation. 

(2) Sika Corporation. 

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, 
permeability-reducing crystalline admixture, capable of reducing water 
absorption of concrete exposed to hydrostatic pressure (PRAH). 

a. Manufacturers: Subject to compliance with requirements, undefined: 

(1) AQUAFIN, Inc. 

http://www.specagent.com/LookUp/?ulid=11005&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11006&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=13523&mf=04&src=wd
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(2) Kryton International Inc. 

(3) Xypex Chemical Corporation. 

b. Permeability: No leakage when tested in accordance with U.S. Army 
Corps of Engineers CRC C48 at a hydraulic pressure of 200 psi for 14 
days. 

F. Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with 
ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of 
paragraph 5.4 

2.03 CURING MATERIALS 

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

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

a. BASF Corporation. 

b. Euclid Chemical Company (The); an RPM company. 

c. Kaufman Products, Inc. 

d. Sika Corporation. 

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

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature Below 50 deg F: Black. 

b. Ambient Temperature between 50 deg F and 85 deg F: Any color. 

c. Ambient Temperature Above 85 deg F: White. 

D. Curing Paper: Eight-feet- wide paper, consisting of two layers of fibered kraft paper 
laminated with double coating of asphalt. 

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

a. Fortifiber Building Systems Group. 

E. Water: Potable or complying with ASTM C1602/C1602M. 

F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, 

http://www.specagent.com/LookUp/?ulid=11025&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=13517&mf=04&src=wd
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Type 1, Class B. 

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

a. Euclid Chemical Company (The); an RPM company. 

b. Kaufman Products, Inc. 

G. Clear, Waterborne, Membrane-Forming, Nondissipating Curing Compound: 
ASTM C309, Type 1, Class B , certified by curing compound manufacturer to not 
interfere with bonding of floor covering. 

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

a. BASF Corporation. 

b. Euclid Chemical Company (The); an RPM company. 

c. Kaufman Products, Inc. 

H. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, 
Class B, 18 to 25 percent solids, nondissipating , certified by curing compound 
manufacturer to not interfere with bonding of floor covering. 

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

a. BASF Corporation. 

b. Euclid Chemical Company (The); an RPM company. 

c. Kaufman Products, Inc. 

I. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: 
ASTM C1315, Type 1, Class A. 

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

a. BASF Corporation. 

b. Euclid Chemical Company (The); an RPM company. 

c. Kaufman Products, Inc. 

J. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A. 

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

http://www.specagent.com/LookUp/?ulid=11026&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11027&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11028&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1187&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1189&mf=04&src=wd
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a. Euclid Chemical Company (The); an RPM company. 

b. Kaufman Products, Inc. 

2.04 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, in accordance with ACI 301. 

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

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other 
than portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 20 percent by mass. 

2. Slag Cement: 40 percent by mass. 

3. Silica Fume: 10 percent by mass. 

4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent 
by mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica 
fume not exceeding 10 percent by mass. 

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with 
fly ash or pozzolans not exceeding 25 percent by mass and silica fume not 
exceeding 10 percent by mass. 

C. Admixtures: Use admixtures in accordance with 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 parking structure 
slabs, and concrete with a w/cm below 0.50. 

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

5. Use permeability-reducing admixture in concrete mixtures where indicated. 

D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's 
written instructions and to result in hardened concrete color consistent with approved 
mockup. 

2.05 CONCRETE MIXTURES 

A. Class  B : Normal-weight concrete used for foundation walls. 
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1. Exposure Class: ACI 318 F2 . 

2. Minimum Compressive Strength: As indicated at 28 days. 

3. Maximum w/cm: As Indicated . 

4. Slump Limit: As indicated . 

5. Slump Flow Limit: 22 inches , plus or minus 1.5 inches . 

6. Air Content: 

a. Exposure Class F1: . 

b. Exposure Classes F2 and F3: . 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 <Insert 
number> percent by weight of cement. 

B. Class  C : Normal-weight concrete used for interior slabs-on-ground. 

1. Exposure Class: ACI 318 C2. 

2. Minimum Compressive Strength: As indicated at 28 days. 

3. Maximum w/cm: As indicated . 

4. Minimum Cementitious Materials Content: 540 lb/cu. yd. . 

5. Slump Limit: 5 inches , plus or minus 1 inch 8 inches , plus or minus 1 inch for 
concrete with verified slump of 3 inches plus or minus 1 inch before adding high-
range water-reducing admixture or plasticizing admixture at Project site . 

6. Slump Flow Limit: 22 inches , plus or minus 1.5 inches . 

7. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to 
exceed 3 percent for concrete used in trowel-finished floors. 

8. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 

C. Class  D : Normal-weight concrete used for interior suspended slabs. 

1. Exposure Class: ACI 318 F0 . 

2. Minimum Compressive Strength: As indicated at 28 days. 

3. Maximum w/cm: 0.50 As indicated . 

4. Minimum Cementitious Materials Content: As determined and required to meet 
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noted compressive strengths. 

5. Slump Limit: As indicated. 

6. Slump Flow Limit: 30 inches , plus or minus 2.5 inches . 

7. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to 
exceed 3 percent for concrete used in trowel-finished floors. 

8. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

9. Steel-Fiber Reinforcement: Add to concrete mixture, in accordance with 
manufacturer's written instructions, at a rate of 50 lb/cu. yd. . 

10. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 
recommended rate, but not less than a rate of . 

11. Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 
recommended rate, but not less than a rate of . 

D. Class  F : Normal-weight concrete used for concrete toppings. 

1. Exposure Class: ACI 318 C2. 

2. Minimum Compressive Strength: As indicated at 28 days. 

3. Minimum Cementitious Materials Content: 540 lb/cu. yd.. 

4. Slump Limit: 5 inches, plus or minus 1 inch. 

5. Air Content: 

a. Exposure Class F1: . 

b. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at 
point of delivery for concrete containing 3/4-inch nominal maximum 
aggregate size 6 percent, plus or minus 1.5 percent at point of delivery 
for concrete containing 1-inch nominal maximum aggregate size 5.5 
percent, plus or minus 1.5 percent at point of delivery for concrete 
containing 1-1/2-inch nominal maximum aggregate size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 

a. Do not use an air-entraining admixture or allow total air content to 
exceed 3 percent for concrete used in trowel-finished toppings. 

E. Class  G : Normal-weight concrete used for building frame members. 
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1. Exposure Class: ACI 318 F0 . 

2. Minimum Compressive Strength: As indicated at 28 days. 

3. Maximum w/cm: As indicated . 

4. Slump Limit: As indicated. 

5. Slump Flow Limit: 30 inches , plus or minus 2.5 inches . 

6. Air Content: 

a. Exposure Class F1: . 

b. Exposure Classes F2 and F3: . 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

F. Class  H : Normal-weight concrete used for building walls. 

1. Exposure Class: ACI 318 F2 . 

2. Minimum Compressive Strength: As indicated at 28 days. 

3. Maximum w/cm: As indicated . 

4. Slump Limit: As indicated. 

5. Slump Flow Limit: 30 inches , plus or minus 2.5 inches . 

6. Air Content: 

a. Exposure Class F1: . 

b. Exposure Classes F2 and F3: . 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions: 

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

2. Do not proceed until unsatisfactory conditions have been corrected. 
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3.02 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, 
acceptable to testing agency, including the following: 

1. Daily access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Secure space for storage, initial curing, and field curing of test samples, including 
source of water and continuous electrical power at Project site during site curing 
period for test samples. 

4. Security and protection for test samples and for testing and inspection equipment 
at Project site. 

3.03 INSTALLATION OF 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. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3. 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. 

3.04 JOINTS 

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

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations 
indicated on Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise 
indicated. 

b. Do not continue reinforcement through sides of strip placements of floors 
and slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 

4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset 
joints in girders a minimum distance of twice the beam width from a beam-girder 
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intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings . Unless otherwise 
indicated on Drawings, locate vertical joints beside piers integral with walls, near 
corners, and in concealed locations where possible. 

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

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

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

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

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

D. Doweled Joints: 

1. Install dowel bars and support assemblies at joints where indicated on Drawings. 

2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete 
bonding to one side of joint. 

3.05 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded 
items, and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and 
deficient installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and 
make necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the concrete 
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delivery ticket. 

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

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery 
ticket. 

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

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or planes 
of weakness. 

1. If a section cannot be placed continuously, provide construction joints as 
indicated. 

2. Deposit concrete to avoid segregation. 

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

4. Consolidate placed concrete with mechanical vibrating equipment in accordance 
with ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 

b. Insert and withdraw vibrators vertically at uniformly spaced locations to 
rapidly penetrate placed layer and at least 6 inches into preceding layer. 

c. Do not insert vibrators into lower layers of concrete that have begun to 
lose plasticity. 

d. 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. 

F. 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. Do not place concrete floors and slabs in a checkerboard sequence. 

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

3. Maintain reinforcement in position on chairs during concrete placement. 

4. Screed slab surfaces with a straightedge and strike off to correct elevations. 

5. Level concrete, cut high areas, and fill low areas. 
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6. Slope surfaces uniformly to drains where required. 

7. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, before excess bleedwater appears on the surface. 

8. Do not further disturb slab surfaces before starting finishing operations. 

3.06 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-
facing material. 

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep. 

b. Remove projections larger than 1 inch. 

c. Tie holes do not require patching. 

d. Surface Tolerance: ACI 117 Class D. 

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

2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing 
material, arranged in an orderly and symmetrical manner with a minimum of 
seams. 

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 

b. Remove projections larger than 1/4 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class B. 

e. Locations: Apply to concrete surfaces exposed to public view, to receive 
a rubbed finish, . 

3. ACI 301 Surface Finish SF-3.0: 

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 

b. Remove projections larger than 1/8 inch. 

c. Patch tie holes. 

d. Surface Tolerance: ACI 117 Class A. 

e. Locations: Apply to concrete surfaces exposed to public view, to receive 
a rubbed finish, . 
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B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on 
Drawings: 

1. Smooth-Rubbed Finish: 

a. Perform no later than one day after form removal. 

b. Moisten concrete surfaces and rub with carborundum brick or another 
abrasive until producing a uniform color and texture. 

c. If sufficient cement paste cannot be drawn from the concrete by the 
rubbing process, use a grout made from the same cementitious materials 
used in the in-place concrete. 

d. Maintain required patterns or variances as shown on Drawings or to 
match design reference sample . 

2. Grout-Cleaned Rubbed Finish: 

a. Clean concrete surfaces after contiguous surfaces are completed and 
accessible. 

b. Do not clean concrete surfaces as Work progresses. 

c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with 
ASTM C144 or ASTM C404, by volume, with sufficient water to 
produce a mixture with the consistency of thick paint. Add white 
portland cement in amounts determined by trial patches, so color of dry 
grout matches adjacent surfaces. 

d. Wet concrete surfaces. 

e. 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. 

f. Maintain required patterns or variances as shown on Drawings or to 
match design reference sample . 

3. Cork-Floated Finish: 

a. Mix 1 part portland cement to 1 part fine sand, complying with 
ASTM C144 or ASTM C404, by volume, with sufficient water to 
produce a mixture with the consistency of thick paint. 

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to 
produce a mixture of stiff grout. Add white portland cement in amounts 
determined by trial patches, so color of dry grout matches adjacent 
surfaces. 

c. Wet concrete surfaces. 
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d. Compress grout into voids by grinding surface. 

e. In a swirling motion, finish surface with a cork float. 

f. Maintain required patterns or variances as shown on Drawings or to 
match design reference sample . 

4. Scrubbed Finish: After concrete has achieved a compressive strength of from 
1000 to 1500 psi, apply scrubbed finish. 

a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire 
brushes, using water freely, until top mortar surface is removed and 
aggregate is uniformly exposed. 

b. Rinse scrubbed surfaces with clean water. 

c. Maintain continuity of finish on each surface or area of Work. 

d. Remove only enough concrete mortar from surfaces to match design 
reference sample . 

C. Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on 
Drawings: 

1. Perform abrasive blasting after compressive strength of concrete exceeds 2000 
psi. 

2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted 
are treated at the same age. 

3. Surface Continuity: 

a. Perform abrasive-blast finishing as continuous operation, maintaining 
continuity of finish on each surface or area of Work. 

b. Maintain required patterns or variances in depths of blast to match design 
reference sample . 

4. Abrasive Blasting: 

a. Abrasive-blast corners and edges of patterns carefully, using backup 
boards to maintain uniform corner and edge lines. 

b. Determine type of nozzle pressure and blasting techniques required to 
match field sample. 

c. Depth of Cut: Use an abrasive grit of proper type and gradation to expose 
aggregate and surrounding matrix surfaces to match field sample, as 
follows: 

(1) Brush Texture: Remove cement matrix to dull surface sheen and 
expose face of fine aggregate, with no significant reveal. 
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(2) Light Texture: Expose fine aggregate with occasional exposure 
of coarse aggregate and uniform color, with maximum reveal of 
1/16 inch. 

(3) Medium Texture: Generally, expose coarse aggregate with slight 
reveal and with a maximum reveal of 1/4 inch. 

(4) Heavy Texture: Expose and reveal coarse aggregate to a 
maximum projection of one-third its diameter, with reveal range 
of 1/4 to 1/2 inch. 

d. Maintain required patterns or variances in reveal projection to match 
design reference sample . 

3.07 FINISHING FLOORS AND SLABS 

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

B. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on 
Drawings . While concrete is still plastic, slightly scarify surface with a fine broom 
perpendicular to main traffic route. 

1. Coordinate required final finish with Architect before application. 

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

C. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
locations indicated on Drawings. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

3.08 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is 
in place unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 

3. 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. Equipment Bases and Foundations: 
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1. Coordinate sizes and locations of concrete bases with actual equipment provided. 

2. Construct concrete bases 10 inches high unless otherwise indicated on Drawings, 
and extend base not less than 6 inches in each direction beyond the maximum 
dimensions of supported equipment unless otherwise indicated on Drawings, or 
unless required for seismic anchor support. 

3. Minimum Compressive Strength: 3000 psi at 28 days. 

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of 
concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. 

a. Use setting drawings, templates, diagrams, instructions, and directions 
furnished with items to be embedded. 

b. Cast anchor-bolt insert into bases. 

c. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated 
items. 

1. Cast-in inserts and accessories, as shown on Drawings. 

2. Screed, tamp, and trowel finish concrete surfaces. 

3.09 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 

2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing 
operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 
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3. If forms remain during curing period, moist cure after loosening forms. 

4. If removing forms before end of curing period, continue curing for remainder of 
curing period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until 
final setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 

c. Absorptive Cover: Pre-dampen absorptive material before application; 
apply additional water to absorptive material to maintain concrete 
surface continuously wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces 
with sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous 
operation by power spray or roller in accordance with manufacturer's 
written instructions. 

(1) Recoat areas subject to heavy rainfall within three hours after 
initial application. 

(2) Maintain continuity of coating and repair damage during curing 
period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 

2. Interior Concrete Floors: 

a. Floors to Receive Floor Coverings Specified in Other Sections: 
Contractor has option of the following: 

(1) Absorptive Cover: As soon as concrete has sufficient set to 
permit application without marring concrete surface, install 
prewetted absorptive cover over entire area of floor. 

• Lap edges and ends of absorptive cover not less than 12-
inches. 

• Maintain absorptive cover water saturated, and in place, 
for duration of curing period, but not less than seven 
days. 

(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, 
and sealed by waterproof tape or adhesive. 

• Immediately repair any holes or tears during curing 
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period, using cover material and waterproof tape. 

b. Cure for not less than seven days. 

(1) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing 
one, or a combination of, the following: 

• Water. 

• Continuous water-fog spray. 

c. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has 
option of the following: 

(1) Absorptive Cover: As soon as concrete has sufficient set to 
permit application without marring concrete surface, install 
prewetted absorptive cover over entire area of floor. 

• Lap edges and ends of absorptive cover not less than 12 
inches. 

• Maintain absorptive cover water saturated, and in place, 
for duration of curing period, but not less than seven 
days. 

(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, 
and sealed by waterproof tape or adhesive. 

• Immediately repair any holes or tears during curing 
period, using cover material and waterproof tape. 

• Cure for not less than seven days. 

(3) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing 
one, or a combination of, the following: 

• Water. 

• Continuous water-fog spray. 

d. Floors to Receive Polished Finish: Contractor has option of the 
following: 

(1) Absorptive Cover: As soon as concrete has sufficient set to 
permit application without marring concrete surface, install 
prewetted absorptive cover over entire area of floor. 

• Lap edges and ends of absorptive cover not less than 12 
inches. 

• Maintain absorptive cover water saturated, and in place, 
for duration of curing period, but not less than seven 
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days. 

(2) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing 
one, or a combination of, the following: 

• Water. 

• Continuous water-fog spray. 

e. Floors to Receive Chemical Stain: 

(1) As soon as concrete has sufficient set to permit application 
without marring concrete surface, install curing paper over entire 
area of floor. 

(2) Install curing paper square to building lines, without wrinkles, 
and in a single length without end joints. 

(3) Butt sides of curing paper tight; do not overlap sides of curing 
paper. 

(4) Leave curing paper in place for duration of curing period, but not 
less than 28 days. 

f. Floors to Receive Urethane Flooring: 

(1) As soon as concrete has sufficient set to permit application 
without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

(2) Rewet absorptive cover, and cover immediately with 
polyethylene moisture-retaining cover with edges lapped 6 
inches and sealed in place. 

(3) Secure polyethylene moisture-retaining cover in place to prohibit 
air from circulating under polyethylene moisture-retaining cover. 

(4) Leave absorptive cover and polyethylene moisture-retaining 
cover in place for duration of curing period, but not less than 28 
days. 

g. Floors to Receive Curing Compound: 

(1) Apply uniformly in continuous operation by power spray or 
roller in accordance with manufacturer's written instructions. 

(2) Recoat areas subjected to heavy rainfall within three hours after 
initial application. 

(3) Maintain continuity of coating, and repair damage during curing 
period. 
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(4) 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 does not interfere with 
bonding of floor covering used on Project. 

h. Floors to Receive Curing and Sealing Compound: 

(1) Apply uniformly to floors and slabs indicated in a continuous 
operation by power spray or roller in accordance with 
manufacturer's written instructions. 

(2) Recoat areas subjected to heavy rainfall within three hours after 
initial application. 

(3) Repeat process 24 hours later, and apply a second coat. Maintain 
continuity of coating, and repair damage during curing period. 

3.10 TOLERANCES 

A. Conform to ACI 117. 

3.11 APPLICATION OF LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment in accordance with 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 seven days' old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. 

4. Rinse with water; remove excess material until surface is dry. 

5. Apply a second coat in a similar manner if surface is rough or porous. 

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

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler in accordance with manufacturer's written 
instructions. 

1. Defer joint filling until concrete has aged at least one month(s). 

2. Do not fill joints until construction traffic has permanently ceased. 
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B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints. 

D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 

2. Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 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 in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 

b. Make edges of cuts perpendicular to concrete surface. 

c. Clean, dampen with water, and brush-coat holes and voids with bonding 
agent. 

d. Fill and compact with patching mortar before bonding agent has dried. 

e. Fill form-tie voids with patching mortar or cone plugs secured in place 
with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement, so that, when dry, patching mortar matches 
surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color 
match before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding 
surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability 
and structural performance as determined by Architect. 
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D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface 
tolerances specified for each surface. 

a. Correct low and high areas. 

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or 
that penetrate to reinforcement or completely through unreinforced sections 
regardless of width, and other objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 

4. Correct localized low areas during, or immediately after, completing surface-
finishing operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. 

a. Prepare, mix, and apply repair underlayment and primer in accordance 
with manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch 
to match adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, 
and level surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel 
reinforcement with at least a 3/4-inch clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply 
bonding agent. 

c. Mix patching concrete of same materials and mixture as original 
concrete, except without coarse aggregate. 
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d. Place, compact, and finish to blend with adjacent finished concrete. 

e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off 
dust, dirt, and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 

c. Place patching mortar before bonding agent has dried. 

d. Compact patching mortar and finish to match adjacent concrete. 

e. 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. 

3.14 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests and 
inspections and prepare testing and inspection reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

1. Testing agency shall be responsible for providing curing container for composite 
samples on Site and verifying that field-cured composite samples are cured in 
accordance with ASTM C31/C31M. 

2. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections 
and tests. 

a. Test reports shall include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301, including the following as applicable 
to each test and inspection: 

(1) Project name. 

(2) Name of testing agency. 

(3) Names and certification numbers of field and laboratory 
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technicians performing inspections and testing. 

(4) Name of concrete manufacturer. 

(5) Date and time of inspection, sampling, and field testing. 

(6) Date and time of concrete placement. 

(7) Location in Work of concrete represented by samples. 

(8) Date and time sample was obtained. 

(9) Truck and batch ticket numbers. 

(10) Design compressive strength at 28 days. 

(11) Concrete mixture designation, proportions, and materials. 

(12) Field test results. 

(13) Information on storage and curing of samples before testing, 
including curing method and maximum and minimum 
temperatures during initial curing period. 

(14) Type of fracture and compressive break strengths at seven days 
and 28 days. 

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to 
testing agency, indicating quantity, mix identification, admixtures, design strength, 
aggregate size, design air content, design slump at time of batching, and amount of water 
that can be added at Project site. 

D. Inspections: 

1. Headed bolts and studs. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing. 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms from beams 
and slabs. 

6. Batch Plant Inspections: On a random basis, as determined by Architect. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance 
with ASTM C 172/C 172M shall be performed in accordance with the following 
requirements: 

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

a. When frequency of testing provides 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. 

2. Slump: ASTM C143/C143M: 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;  

a. 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 C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F 
and above, and one test for each composite sample. 

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight 
concrete. 

a. 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 C31/C31M: 

a. Cast and laboratory cure two sets of three 6-inch by 12-inch or 4-inch by 
8-inch cylinder specimens for each composite sample. 

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

8. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of two laboratory-cured specimens at seven days and one set 
of two specimens at 28 days. 

b. Test one set of two field-cured specimens at seven days and one set of 
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two specimens at 28 days. 

c. 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 if specified compressive 
strength is 5000 psi, or no compressive strength test value is less than 10 percent 
of specified compressive strength if specified compressive strength is greater 
than 5000 psi. 

11. 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. 

12. Additional Tests: 

a. 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. 

b. Testing and inspecting agency may conduct tests to determine adequacy 
of concrete by cored cylinders complying with ASTM C42/C42M or by 
other methods as directed by Architect. 

(1) Acceptance criteria for concrete strength shall be in accordance 
with ACI 301 section 1.6.6.3. 

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

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

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 48 
hours of completion of floor finishing and promptly report test results to Architect. 

3.15 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
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2. Diaper hydraulic equipment used over concrete surfaces. 

3. Prohibit vehicles from interior concrete slabs. 

4. Prohibit use of pipe-cutting machinery over concrete surfaces. 

5. Prohibit placement of steel items on concrete surfaces. 

6. Prohibit use of acids or acidic detergents over concrete surfaces. 

7. 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. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished 
concrete finish using Floor Slab Protective Covering. 

 
END OF SECTION 03 30 00 
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SECTION 03 35 43 
POLISHED CONCRETE FINISHING 

PART 1 - GENERAL  

1.01 REQUIREMENTS 

A. Section includes: products and procedures for bonded abrasive polished concrete floors 
using multi-step wet/dry mechanical process, and accessories indicated, specified, or 
required to complete polishing.  

1.02  DEFINITIONS 

A. Terminology: As defined by Concrete Polishing Council (CPC) glossary.  

B. Polished Concrete: The act of changing a concrete floor surface, with or without surface 
exposure of aggregate, to achieve a specified level of appearance. 

C. Bonded Abrasive Polished Concrete: The multi-step operation of mechanically grinding, 
honing, and polishing a concrete floor surface with bonded abrasives to cut a concrete floor 
surface and to refine each cut to the maximum potential to achieve a specified level of 
appearance as defined by the CPC. 

1.03 SUBMITTALS 

A. Product Data: Manufacturer’s technical literature for each product indicated, specified, or 
required. Include manufacturer's technical data, application instructions, and 
recommendations.  

B. Installer Qualifications: Data for company, principal personnel, experience, and training 
specified in Quality Assurance.  

C. Maintenance Data: For inclusion in maintenance manual required by Division 01. 

1. Include instructions for maintenance of installed work, including methods and 
frequency recommended for maintaining optimum condition under anticipated 
use. 

2. Include precautions against cleaning products and methods which may be 
detrimental to finishes and performance. 

1.04 QUALITY ASSURANCE  

A. Polisher Qualifications:  

1. Experience: Company that has successfully completed five projects similar in 
design, products, and extent to scope of this Project; with a record of successful 
in-service performance; and with sufficient production capability, facilities, and 
personnel to produce specified work.  

2. Supervision: Maintain a competent supervisor who is at Project during times 
specified work is in progress, and is currently certified as Craftsman - Level I or 



  03 35 43 - Page 2 of 9 

higher by CPAA, CPC Craftsman, or equivalent.  

3. Manufacturer Qualification: Approved by manufacturer to apply liquid applied 
products.  

B. Reference Standards: Comply with provisions of the following, unless otherwise indicated 
or specified: 

1. ASME B46.1-2019, Surface Texture (Surface Roughness, Waviness, and Lay) 

2. ASTM C1895-20 Standard Test Method for Determination of Mohs Scratch 
Hardness Tests 

3. ASTM E1155-20 Standard Test Method for Determining FF Floor Flatness and 
FL Floor Levelness Numbers 

4. A21 – Best Practices for Measuring Substrate Flatness for Floor Covering 
Installations 

5. ASTM D5767-18 Standard Test Method for Instrumental Measurement of 
Distinctness of Image (DOI) Gloss of Coated Surfaces 

C. Field Mock-up: Before performing work of this Section, provide following field mock-up 
to verify selections made under submittals and to demonstrate aesthetic effects of polishing. 
Approval does not constitute approval of deviations from Contract Documents, unless 
Architect specifically approves deviations in writing. 

1. Form, reinforce, and cast concrete slab for 5 foot square field mock-up. 

2. Concrete shall be same mix design as scheduled for Project.  

3. Placement and finishing work shall be performed by same personnel as will place 
and finish concrete for Project.  

4. Mock-up shall be representative of work to be expected.  

5. Perform grinding, honing, and polishing work as scheduled for Project using same 
personnel as will perform work for Project.  

6. Approval is for following aesthetic qualities:  

a. Compliance with approved submittals.  

b. Compliance with specified aggregate exposure class.  

c. Compliance with specified appearance level.  

7. Obtain Architect’s approval before starting work on Project.  

8. Protect and maintain approved field mock-ups during construction in an 
undisturbed condition as a standard for judging completed work.  
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D. Pre-Installation of Concrete Conference: Prior to placing concrete for areas scheduled for 
polishing, conduct conference at Project to comply with requirements of applicable 
Division 01 Sections. 

1. Required Attendees:  

a. Owner.  

b. Engineer (CEI) 

c. Architect.  

d. Contractor, including supervisor. 

e. Concrete producer.  

f. Concrete finisher, including supervisor.  

g. Concrete polisher, including supervisor.  

h. Technical representative of liquid applied product manufacturers.  

2. Minimum Agenda: Polisher shall demonstrate understanding of work required by 
reviewing and discussing procedures for, but not limited to, following:  

a. Tour field mock-up and representative areas of required work, discuss and 
evaluate for compliance with Contract Documents, including substrate 
conditions, surface preparations, sequence of procedures, and other 
preparatory work performed by other installers.  

b. Review Contract Document requirements.  

c. Review approved submittals and field mock-up.  

d. Review procedures, including, but not limited to: 

(1) Specific mix design.  

(2) Specified curing methods/procedures.  

(3) Projected 3, 14, and 28 day compressive strength test for finished 
floor and project phasing.  

(4) Protection of concrete substrate during construction and prior to 
polishing process.  

(5) Project phasing and scheduling for each step of grinding, honing 
and polishing operations including, but not limited to: Quality of 
qualified personnel committed to project, Quality and size of 
grinders committed to project, and proper disposal of concrete 
slurry and/or concrete dust.  
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(6) Details of each step of grinding, honing, and polishing operations 
including but not limited to: Application of liquid applied 
products and protecting polished concrete floors after polishing 
work is complete. 

3. Reports: Record discussions, including decisions and agreements reached, and 
furnish copy of record to each party attending. 

1.05 FIELD CONDITIONS 

A. Damage and Stain Prevention: It is the responsibility of others to prevent damage and 
staining of concrete surfaces to be polished. 

1. Prohibit use of markers, spray paint, and soapstone. 

2. Prohibit improper application of liquid membrane film forming curing compounds. 

3. Prohibit vehicle parking over concrete surfaces. 

4. Prohibit pipe-cutting operations over concrete surfaces. 

5. Prohibit storage of any items over concrete surfaces for not less than 28 days after 
concrete placement. 

6. Prohibit ferrous metals storage over concrete surfaces. 

7. Protect from petroleum, oil, hydraulic fluid, or other liquid dripping from 
equipment working over concrete surfaces. 

8. Protect from acids and acidic detergents contacting concrete surfaces. 

9. Protect from painting activities over concrete surfaces. 

B. Environmental Limitations: Comply with manufacturer's written instructions for substrate 
temperature, ambient temperature, moisture, ventilation, and other conditions affecting 
liquid applied product application. 

PART 2 - PRODUCTS 

2.01 LIQUID APPLIED PRODUCTS 

A. Liquid Densifier: An aqueous solution of silicon dioxide dissolved in one of the following 
hydroxides that penetrates into the concrete surface and reacts with the calcium hydroxide 
to provide a permanent chemical reaction that hardens and densifies the wear surface of 
the cementitious portion of the concrete. 

1. Sodium Silicate 

2. Potassium Silicate 

3. Lithium Silicate 
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4. Alkali solution of Colloidal Silicates or Silica 

2.02 ACCESSORIES 

A. Repair Material: A product that is designed to repair cracks and surface imperfections. The 
specified material must have sufficient bonding capabilities to adhere after the polishing to 
the concrete surface and provide abrasion resistance equal to or greater than the 
surrounding concrete substrate. 

B. Grout Material: A thin mortar used for filling spaces. Acceptable products shall be: 

1. Epoxy, urethane, polyurea, or polyaspartic resins. 

2. Latex or acrylic binders mixed with cement dust from previous grinding steps. 

3. Silicate binders mixed with cement dust from previous grinding steps. 

2.03 POLISHING EQUIPMENT 

A. Field Grinding and Polishing Equipment: 

1. A multiple 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. 

2. If dry grinding, honing, or polishing, use dust extraction equipment with flow rate 
suitable for dust generated, with squeegee attachments to meet OSHA 
requirements. 

3. If wet grinding, honing, or polishing, use slurry extraction equipment suitable for 
slurry removal and containment prior to proper disposal. 

B. Edge Grinding and Polishing Equipment: Hand-held or walk-behind machines which 
produces the same results, without noticeable differences, as field grinding and polishing 
equipment. 

C. Burnishing Equipment: High speed walk-behind or ride-on machines capable of generating 
1000 to 2000 revolutions per minute and with sufficient head pressure of not less than 20 
pounds to raise floor temperature by 20 degrees F. 

D. Diamond Tooling: Abrasive tools that contain industrial grade diamonds within a bonded 
matrix (such as metallic, resinous, ceramic, etc) that are attached to rotating heads to refine 
the concrete substrate. 

1. Bonded Abrasive: Abrasive medium that is held within a bonding that erodes away 
to expose new abrasive medium as it is used. 

2. Metal Bond Tooling: Diamond tooling that contains industrial grade diamonds 
with a metallic bonded matrix that is attached to rotating heads to refine the 
concrete substrate. These tools are available in levels of soft, medium, and hard 
metallic matrices that are matched with contrasting concrete substrates (i.e. hard 
matrix/soft concrete, medium matrix/medium concrete, soft matrix/hard concrete) 
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and are typically used in the grinding and early honing stages of the polishing 
process. 

3. Resin Bond Tooling: Diamond tooling that contains industrial grade diamonds 
within a resinous bonded matrix (poly-phenolic, ester-phenolic, and thermoplastic-
phenolic) that is attached to rotating heads to refine the concrete substrate. Resin 
bond tooling does not have the soft/medium/hard characteristics of metal bond 
tooling and are typically used for the later honing and polishing stages of the 
polishing process. 

4. Hybrid Tooling: Diamond tooling that combines metal bond and resin bond that 
has the characteristics of both types of tooling. These types of tools are typically 
used as either transitional tooling from metal bond tools to resin bond tools or as a 
first cut tool on smooth concrete surfaces. 

5. Transitional Tooling: Diamond tooling that is used to refine the scratch pattern of 
metal bond tooling prior to the application of resin bond tooling in an effort to 
extend the life of resin bond tooling and to create a better foundation for the 
polishing process. 

6. Abrasive Pad: An abrasive pad, resembling a typical floor maintenance burnishing 
pad that has the capability of refining the concrete surface on a microscopic level 
that may or may not contain industrial grade diamonds. These pads are typically 
used for the maintenance and/or restoration of previously installed polished 
concrete flooring. 

 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Acceptance of Surfaces and Conditions: 

1. Examine substrates to be polished for compliance with requirements and other 
conditions affecting performance. 

a. Concrete finished floor flatness. 

(1) Polished Concrete: level and ground flat 

(2) Sealed Concrete: level 

b. Concrete curing methods as indicated by structural plans. 

c. Concrete compressive strength as indicated by structural plans. 

B. Proceed only when unsatisfactory conditions have been corrected in a manner complying 
with Contract Documents. 

C. Starting work within a particular area will be construed as acceptance of surface conditions. 
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3.02 PREPARATION 

A. Cleaning New Concrete Surfaces: 

1. Prepare and clean concrete surfaces. 

2. Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing 
compounds, form-release agents, dust, dirt, grease, oil, paint splatter, and other 
contaminants incompatible with liquid applied products and polishing. 

3.03 POLISHING CONCRETE FLOORS 

A. Perform all polishing procedures to ensure a consistent visual appearance from wall to wall. 

B. Initial Grinding: 

1. Use grinding equipment with metal or semi-metal bonded tooling. 

2. Begin grinding in one direction using sufficient size equipment and diamond 
tooling to meet specified aggregate exposure class. 

3. Make sequential passes with each pass perpendicular to previous pass using finer 
grit tool with each pass, up to 100 grit metal bonded tooling. 

C. Achieve maximum refinement with each pass before proceeding to finer grit tools. 

1. Clean floor thoroughly after each pass using dust extraction equipment properly 
fitted with squeegee attachment or walk behind auto scrubber suitable to remove 
all visible loose debris and dust. 

2. Continue grinding until aggregate surface exposure matches approved field mock-
up. 

D. Treating Surface Imperfections: 

1. Mix patching compound or grout material with dust created by grinding 
operations, manufacturer’s tint, or sand to match color of adjacent concrete 
surfaces. 

2. Fill surface imperfections including, but not limited to, holes, surface damage, 
small and micro cracks, air holes, pop-outs, and voids with grout to eliminate micro 
pitting in finished work. 

3. Work compound and treatment until color differences between concrete surface 
and filled surface imperfections, compared to mockup, are not reasonably 
noticeable when viewed from 20 feet away under lighting conditions that will be 
present after construction. 

E. Liquid Densifier Application: Apply undiluted to point of rejection, remove excess liquid, 
and allow curing according to manufacturer’s instructions. 

F. Grout Grinding: 
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1. Use grinding equipment and appropriate grit and bond diamond tooling. 

2. Apply grout, forced into the pore structure of the concrete substrate, to fill surface 
imperfections. 

3. Clean floor thoroughly after each pass using dust extraction equipment properly 
fitted with squeegee attachment or walk behind auto scrubber suitable to remove 
all visible loose debris and dust. 

G. Honing: 

1. Use grinding equipment with hybrid or resin bonded tooling. 

2. Hone concrete in one direction starting with 100 grit tooling and make as many 
sequential passes as required to remove scratches, each pass perpendicular to 
previous pass, up to 400 grit tooling reaching maximum refinement with each pass 
before proceeding to finer grit tooling. 

3. Clean floor thoroughly after each pass using dust extraction equipment properly 
fitted with squeegee attachment or walk behind auto scrubber suitable to remove 
all visible loose debris and dust. 

H. Polishing: 
 

1. Use polishing equipment with resin-bonded tooling. 

2. Begin polishing in one direction starting with 800 grit tooling. 

3. Make sequential passes with each pass perpendicular to previous pass using finer 
grit tooling with each pass until the specified level of appearance has been 
achieved. 

4. Achieve maximum refinement with each pass before proceeding to finer grit pads. 

5. Clean floor thoroughly after each pass using dust extraction equipment properly 
fitted with squeegee attachment or walk behind auto scrubber suitable to remove 
all visible loose debris and dust. 

6. Stain Protection: Uniformly apply and remove excessive liquid according to 
manufacturer’s instructions. Final film thickness should be less than .05 mils after 
cure. 

7. Final Polish: Using burnishing equipment and finest grit abrasive pads, burnish to 
uniform reflective sheen matching approved field mock-up. 

I. Final Polished Concrete Floor Finish: 

1. Aggregate Exposure Class C – Coarse Aggregate: Surface exposure of 80 to 90% 
coarse aggregate and 10 to 20% cement fines and fine aggregate based on visual 
observation of the overall area of the polished floor. 
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2. Appearance Level 3 – Polished: 

a. Procedure: Recommended not less than 4 steps with full refinement of 
each diamond tool with one application of densifier. 

b. Measurement: Determine the Image Clarity Value, 100%, and the Haze 
Index: 

(1) Image Clarity Value, 100%: An average value of 40 to 69 
measured in accordance with ASTM D5767 prior to the 
application of sealers. 

(2) Haze Index: An average value less than 10 measured in 
accordance with ASTM D4039 prior to the application of sealers. 

(3) The minimum number of tests distributed across the polished 
surface should be three, for areas up to 1000 SF and one additional 
test for each 1000 SF or fraction thereof. This applies to both the 
Image Clarity Value and Haze Index. 

3.04 ROTECTION 

A. Protect floors for duration of construction.  

 
END OF SECTION 03 35 43 
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SECTION 03 47 13
TILT-UP CONCRETE

PART 1 - GENERAL RELATED DOCUMENTS

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

1.01 SUMMARY

A. Section includes load-bearing, tilt-up concrete, including the following:

1. Monolithic panels.

B. Related Requirements:

1. Section 01 11 00 “Summary of Work” for all Buy America Build America Act 
(BABA) requirements.

2. Section 07 62 00 "Sheet Metal Flashing and Trim" for flashing receivers and 
reglets.

1.02 DEFINITIONS

A. Face-down Surface: Concealed surface of as-cast, tilt-up panel formed against the casting 
slab.

B. Face-up Surface: Exposed upper surface of as-cast, tilt-up panel.

C. Reveal: Projection of the coarse aggregate from the matrix after exposure.

1.03 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site .

1. Before submitting design mixes, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of 
each entity directly concerned with tilt-up 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. Tilt-up concrete Subcontractor.

2. Review special inspection procedures; testing and inspecting agency procedures 
for field quality control; tilt-up concrete finishes and finishing; cold- and hot-
weather concreting procedures; curing procedures; casting-slab construction, 
flatness and levelness, finish, and joint requirements; steel reinforcement 
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installation; hoisting and erection plans; measurement of fabrication and erection 
tolerances; tilt-up concrete repair procedures; and tilt-up concrete protection.

1.04 ACTION SUBMITTALS

A. Product Data: For each type of product.

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.

C. Shop Drawings: Detail fabrication and installation of tilt-up concrete units. Indicate panel 
locations, plans, elevations, dimensions, shapes, cross sections, and details of steel 
embedments.  Match panel identification designations on Shop Drawings with those on 
Contract Drawings.

1. Include steel reinforcement, detailing fabrication, bending, and placing. Include 
material, grade, bar schedules, stirrup spacing, bent-bar diagrams, arrangement, 
and supports of concrete reinforcement.

2. Include additional steel reinforcement to resist hoisting and erection stresses.

3. Include locations and details of hoisting points and lifting devices for handling and 
erection.

4. Include engineering analysis data of additional steel reinforcement and hoisting 
and erection details, signed and sealed by the qualified professional engineer 
responsible for their preparation.

5. Indicate welded connections by AWS standard symbols. Detail cast-in inserts, 
connections, and joints, including accessories.

6. Include layout of wythe connectors for sandwich panels.

1.05 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer manufacturer .

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

1. Cementitious materials.

2. Admixtures.

3. Steel reinforcement and accessories.

4. Bond breakers.

5. Curing compounds.

6. Inserts and embedments.
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7. Sandwich-panel insulation and wythe connectors.

C. Material Test Reports: For the following, from a qualified testing agency:

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

1.06 QUALITY ASSURANCE

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

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

B. Installer Qualifications: A qualified installer who employs a supervisor on Project who is 
an ACI-certified Tilt-up Supervisor.

C. Testing Agency Qualifications: An independent agency, qualified according to 
ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade I, according to ACI CP-1 or an equivalent certification 
program.

2. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing 
agency laboratory supervisor shall be an ACI-certified Concrete Laboratory 
Testing Technician, Grade II.

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

1. AWS D1.1/D1.1M.

2. AWS D1.4/D1.4M.

E. Mockups: Cast and erect tilt-up concrete panel mockups to demonstrate typical reveals, 
surface finishes, texture, color, and standard of workmanship.

1. Build mockup panels in the location and of the size indicated or, if not indicated, 
as directed by Architect.

2. In presence of Architect, damage part of an exposed surface for each finish, color, 
and texture required, and demonstrate materials and techniques proposed for 
repairs to match adjacent undamaged surfaces.

3. Subject to compliance with requirements, approved mockups may become part of 
the completed Work if undisturbed at time of Substantial Completion.

PART 2 - PRODUCTS
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2.01 TILT-UP CONCRETE

A. Comply with ACI 301, unless modified by requirements in the Contract Documents.

2.02 FORMS AND ACCESSORIES

A. Forms: Metal, dressed lumber, or other approved materials that are nonreactive with 
concrete and that will provide continuous, true, and smooth concrete surfaces.

B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch.

C. Form Liners: Units of face design, texture, arrangement, and configuration indicated. 
Furnish with manufacturer's recommended liquid-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent surface 
treatments of concrete.

D. Reveal Strips: Metal, PVC, rubber, straight dressed wood, or plywood; with sides kerfed.

E. Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption 
of bleedwater and prevent migration of set-retarding chemicals from wood or plywood.

2.03 STEEL REINFORCEMENT

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

B. Bar Supports: Manufactured according to CRSI's "Manual of Standard Practice" of plastic 
or CRSI Class 1 plastic-protected steel wire or Class 2 stainless-steel wire.

2.04 CONCRETE MATERIALS

A. 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.

B. Cementitious Material:

1. Portland Cement: ASTM C 150/C 150M, Type I/II , gray .

C. Coarse Aggregate: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide 
aggregates from single source.

1. Maximum Coarse-Aggregate Size: 1 inch nominal.

D. Fine Aggregate: ASTM C 33/C 33M , manufactured or natural sand, from same source for 
Project, free of materials with deleterious reactivity to alkali in cement.

E. Air-Entraining Admixture: ASTM C 260/C 260M.

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

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

2.05 BOND BREAKERS

A. Waterborne, Chemically Reactive Bond Breaker: Penetrating polymerized emulsion 
containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing 
compound.

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

a. Nox-Crete Products Group.

b. SpecChem, LLC.

c. Vexcon Chemicals Inc.

B. Waterborne, Membrane-Forming Bond Breaker: Dissipating polymerized emulsion 
containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing 
compound.

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

a. Dayton Superior.

b. Vexcon Chemicals Inc.

2.06 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. when dry.

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

http://www.specagent.com/LookUp/?ulid=1211&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1212&mf=04&src=wd
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D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B.

2.07 CONNECTION MATERIALS

A. Loose Hardware: Comply with Section 055000 "Metal Fabrications" for materials for 
securing tilt-up concrete panels together and to supporting and adjacent construction.

B. Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.

C. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A; carbon-steel, hex-head bolts and 
studs; carbon-steel nuts; and flat, unhardened steel washers.

D. Unheaded Carbon-Steel Rods and Nuts: ASTM A 36/A 36M, threaded rods with 
ASTM A 563, nuts.

E. Welded Headed Studs: AWS D1.1/D1.1M, Type B headed studs, and cold-finished, 
carbon-steel bars.

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

G. Chord Bar Sleeves: Tubular sheathing, plastic or moisture-resistance-treated cardboard.

H. Welding Electrodes: Comply with AWS standards.

I. Hot-Dip Galvanized Finish: Apply zinc coating to steel connections by hot-dip process, 
complying with ASTM A 123/A 123M or ASTM A 153/A 153M as applicable.

1. Zinc Repair Paint: SSPC-Paint 20.

J. Shop-Primed Finish: Prepare surfaces of steel connections, except those surfaces to be 
embedded in concrete, according to requirements in SSPC-SP 3, and shop-apply primer 
according to SSPC-PA 1.

1. Primer: MPI#76.

2.08 LIFTING INSERTS AND ACCESSORIES

A. Furnish inserts, dowels, bolts, nuts, washers, and other items to be cast in panels for tilting 
and lifting.

1. Manufacture inserts with feet of plastic, galvanized-steel wire, plastic-tipped steel 
wire, or stainless-steel-tipped steel wire.

B. Furnish brace anchors and other accessories to be cast in panels and in casting slab for 
attaching bracing.

1. Manufacture wall brace anchors and accessories with feet of galvanized-steel wire, 
plastic-tipped steel wire, or stainless-steel-tipped steel wire.

2. Manufacture floor brace anchors that do not penetrate vapor retarder under slab-
on-grade.
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2.09 BEARING PADS

A. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene 
(neoprene) elastomer, molded to size or cut from a molded sheet; Type A Shore durometer 
hardness of 50 to 70, ASTM D 2240; and minimum tensile strength of 2250 psi, 
ASTM D 412.

B. Random, Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented synthetic 
fibers set in elastomer with a Type A Shore durometer hardness of 70 to 90, ASTM D 2240.

C. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered 
cotton-duck fabric bonded in elastomer with a Type A Shore durometer hardness of 80 to 
100, ASTM D 2240.

D. High-Density Plastic Strips: Multimonomer, nonleaching plastic.

2.10 GROUT

A. Cement Grout: Portland cement, ASTM C 150/C 150M, 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.

B. 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, of consistency 
suitable for application.

2.11 MISCELLANEOUS MATERIALS

A. Chemical Surface Retarder: Water-soluble, liquid set retarder with color dye, for horizontal 
concrete surface application, capable of temporarily delaying final hardening of concrete 
to depth of reveal or etch required of specified finish.

B. Form Retarder: Chemical liquid set retarder, for application on hardened horizontal 
concrete and capable of temporarily delaying final hardening of newly placed concrete to 
depth of reveal specified.

1. Mold Release: Solution specially formulated by manufacturer for use under form 
retarder.

C. Flashing Reglets: Open type having continuous groove not less than 1-1/8 inches deep by 
3/16 inch wide at opening and sloped upward to 45 degrees. Temporarily fill or cover face 
openings of reglets to prevent intrusion of concrete or debris.

1. Stainless Steel: ASTM A 240/A 240M, Type 304, soft annealed, not less than 
0.0187 inch thick.

2. Copper Strip: ASTM B 370, Temper H00 or O60, not less than 16 oz./sq. ft..

3. Hot-Dip Galvanized-Steel Sheet: ASTM A 653/A 653M, G90 coating, not less 
than 0.0217 inch thick.
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2.12 REPAIR MATERIALS

A. Bonding Agent: ASTM C 1059, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene.

B. Patching Mortar: Dry-pack mix consisting of 1 part portland cement to 2-1/2 parts fine 
aggregate passing No. 16 sieve, using only enough water for handling and placing.

2.13 CONCRETE MIXTURES

A. Obtain each color, size, type, and variety of concrete mixture from single manufacturer 
with resources to provide concrete of consistent quality in appearance and physical 
properties.

B. Prepare design mixtures for each type and strength of concrete, proportioned on 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 
concrete design mixtures based on laboratory trial mixtures.

C. Proportion concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: As determined by Concrete Mix Designer to meet project 
requirements .

3. Slump Limit: As determined by Concrete Mix Designer to meet project 
requirements , plus or minus 1 inch.

4. Air Content: percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum 
aggregate size at point of delivery.

5. Air Content: 6 percent plus or minus 1.5 percent for 1-inch nominal maximum 
aggregate size at point of delivery.

6. Cementitious Materials:  Limit percentage, by weight, of cementitious materials 
other than portland cement in concrete according to ACI 301 requirements.

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight 
of cement.

E. 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.
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2.14 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 above 90 deg F, reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.01 FORMWORK INSTALLATION

B. Construct and brace formwork so tilt-up concrete panels are of size, shape, alignment, elevation, 
and position indicated.

1. Construct forms on slab-on-grade or on temporary casting slab, at Contractor's option.
2. Provide for openings, offsets, recesses, reveals, rustications, reglets, and blockouts.
3. Place form liners accurately to provide finished surface texture indicated. Provide solid 

backing and supports to maintain stability of liners during concreting. Coat form liner with 
form-release agent.

C. Construct forms for easy removal without hammering or prying against concrete surfaces. Use 
kerfed inserts, such as those forming reglets, rustications, and recesses, for easy removal.

D. Set edge forms for panels to achieve required panel thickness.

E. Chamfer exposed corners and edges, unless otherwise indicated, using chamfer strips fabricated 
to produce uniform, smooth lines and tight edge joints.

F. Coat contact surfaces of wood forms and chamfers with sealer before placing reinforcement.

3.02 BOND BREAKER INSTALLATION

G. Uniformly and continuously apply two coats of bond breaker to casting-slab surfaces by power 
spray or roller according to manufacturer's written instructions, before placing steel 
reinforcement. Recoat areas subjected to moisture before drying. Maintain continuity of coating 
until concrete placement.

H. After placing steel reinforcement, touch up or recoat worn or damaged areas with bond breaker. 
Do not splash or coat steel reinforcement and inserts.

3.03 FORM RETARDER APPLICATION

I. Uniformly and continuously apply form retarder to slab surfaces by power spray, roller, or brush 
according to manufacturer's written instructions, before placing steel reinforcement. Recoat areas 
subjected to moisture before drying. Maintain continuity of coating until concrete placement.

1. Uniformly apply mold release according to manufacturer's written instructions and allow 
it to dry before applying form retarder.

A. After placing steel reinforcement, touch up or recoat worn or damaged areas with form 
retarder. Do not splash or coat steel reinforcement and inserts.
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3.04 REINFORCEMENT AND INSERT INSTALLATION

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

B. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.

1. Field weld reinforcement according to AWS D1.4/D1.4M, where indicated.

2. Do not tack-weld crossing reinforcing bars.

3. Set wire ties so ends are directed into concrete, not toward exposed concrete 
surfaces.

C. Accurately place and securely support embedded items, anchorages, inserts, cramps, 
retainers, bar chords and sleeves, and other items to be built into panels. Coordinate with 
other trades for installing cast-in items.

3.05 PANEL CASTING, GENERAL

A. Comply with ACI 301 for handling, placing, and consolidating concrete.

B. Maintain position of steel reinforcement, inserts, and anchors during concrete placement, 
consolidation, and finishing.

C. Screed panel surfaces to correct level with a straightedge and strike off.

1. Begin initial floating before excess moisture or bleedwater appears on the surface. 
Use bull floats or darbies to form a uniform and open-textured surface plane free 
of humps or hollows. Do not disturb panel surfaces before beginning finishing 
operations.

D. Form chamfers at top edges of panel perimeters, openings, and similar locations not formed 
by chamfer strips unless otherwise indicated.

E. Surface Defects: Limit visible surface defects to those permitted by TCA's "Tilt-up 
Concrete Association's Guideline Specifications" for Grade A, Architectural Grade B, 
Standard panel surfaces.

3.06 SANDWICH-PANEL CASTING

A. Cast and screed supported wythe over casting slab.

B.  Wythe Connectors:

1. While concrete is still plastic, place polyethylene sheet over top surface, 
overlapping sheet edges 6 inches and extending beyond edges of panels.

2. Immediately place insulation, abutting edges and ends between boards. Stagger 
end joints between rows. Stagger joints of insulation layers one-half of board apart. 
insert wythe connectors through predrilled insulation, and consolidate concrete 
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around connectors according to manufacturer's written instructions.

3. Cast, screed, and apply initial float finish to structural wythe.

4. CASTING TOLERANCES

5. Cast tilt-up concrete panels without exceeding the following tolerances:

6. Height and Width of Panels:

7. For Panels up to 20 Feet Tall: 1/4 inch wide.

8. For Panels 20 to 30 Feet Tall: 3/8 inch wide.

9. Each Additional 10 Feet in Excess of 30 Feet Tall: 1/8 inch wide.

10. Thickness: 3/16 inch.

11. Skew of Panel or Opening: Difference in length of diagonals of 1/8 inch per 72 
inches with a maximum difference of 1/2 inch.

12. Openings Cast into Panel:

13. Size of Opening: 1/4 inch.

14. Location of Centerline of Opening: 1/4 inch.

15. Location and Placement of Embedded Items:

16. Inserts, Bolts, and Pipe Sleeves: 3/8 inch.

17. Lifting and Bracing Inserts: As required by manufacturer.

18. Lateral Placement of Weld Plate Embedments: 1 inch.

19. Tipping and Flushness of Weld Plate Embedments: 1/4 inch.

20. Deviation of Steel Reinforcement Cover: Maintain minimum cover required by 
ACI 301.

21. FACE-UP FINISHES

22. Float Finish: Consolidate surface of plastic concrete with power-driven floats or 
by hand floating. Restraighten and cut down high spots and fill low spots. Repeat 
float passes and restraighten until surface is left with a uniform, smooth, granular 
texture.

23. FACE-DOWN FINISHES

24. Smooth, As-Cast Finish: Cast panel to produce a surface free of pockets, sand 
streaks, and honeycombs. Produce a surface appearance of uniform color and 
texture.
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25. Form-Liner Finish: Cast panel over form liners placed, secured, and sealed over 
casting slab to produce a textured surface free of pockets, streaks, and 
honeycombs. Produce a surface appearance of uniform color and texture.

26. CONCRETE PROTECTING AND CURING

27. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures according to ACI 301.

28. Apply evaporation retarder in hot, dry, or windy weather to protect concrete from 
rapid moisture loss before and during finishing operations. Apply according to 
manufacturer's written instructions after screeding and bull floating concrete, but 
before float finishing.

C. Begin curing immediately after finishing concrete. Cure by one or a combination of the 
following methods according to ACI 308.1:

1. Moisture Curing: Keep surfaces continuously moist for no fewer than seven days 
with the following materials:

a. Water.

b. Continuous water-fog spray.

c. Absorptive cover, water saturated and kept continuously wet. Cover 
concrete surfaces and edges with 12-inch 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, and sealed by waterproof tape or adhesive. Cure 
for no fewer than seven days. Immediately repair any holes or tears during curing 
period, using cover material and waterproof tape.

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

3.07 ERECTION

A. Use erection equipment with care to prevent damage to floor slabs and panels.

B. Lift, support, and erect panels only at designated lifting or supporting points indicated on 
Shop Drawings.

C. Do not erect panels until  75 percent of 28-day compressive strength of concrete has been 
verified.

D. Do not erect panels until verified compressive strength of concrete exceeds .

E. Install tilt-up concrete panels level, plumb, square, and true. Place panels on leveled grout-
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setting pads or shims in correct position. Maintain joint width of 3/4 inch between panels.

1. Install tilt-up concrete panels with face-down surfaces exposed to exterior of 
building.

F. Temporarily brace and support panels securely in position against 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 panels are secured.

G. Anchor panels in place and, if indicated, to one another.

1. Weld steel connectors to steel supports and embedments indicated, complying with 
AWS D1.1/D1.1M.

H. Solidly grout-fill gaps between foundation system and bottom of panels.

3.08 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform 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 erection of tilt-up panels.

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

D. Tilt-up concrete panels will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports.

3.09 ERECTION TOLERANCES

A. Install tilt-up concrete panels without exceeding the following erection tolerances:

1. Joint Width Variation (Exterior Face): Without decreasing or increasing more than 
50 percent from specified joint width, maintain joint width as follows:
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a. For Panels up to 20 Feet Tall: 1/4 inch.

b. Each Additional 10 Feet in Excess of 20 Feet Tall: 1/8 inch.

2. Joint Taper: Maximum 3/8 inch over length, but not greater than the following:

a. For Panels up to 20 Feet Tall: 1/4 inch.

b. Each Additional 10 Feet in Excess of 20 Feet Tall: 1/8 inch.

3. Panel Alignment:

a. Alignment of Horizontal and Vertical Joints: 1/4 inch.

b. Offset in Exterior Face of Adjacent Panels: 1/4 inch.

3.10 FILLING AND REPAIR

A. Patch holes and voids left by erecting and bracing inserts on tilt-up panels and slabs-on-
grade. Cut or chip edges of voids perpendicular to concrete surface. Fill blockouts where 
indicated.

1. Clean, dampen with water, and brush-coat holes, voids, and blockouts with 
bonding agent. Fill and compact with patching mortar of a stiff consistency before 
bonding agent has dried.

2. Finish surfaces of fills and repairs to Architect's approval, with materials of same 
colors and textures as finishes on surrounding surfaces.

B. Repair damaged galvanized-steel surfaces of connectors by cleaning and applying a coat 
of zinc repair paint.

C. Repair damage to tilt-up panels and slabs-on-grade resulting from tilt-up work, as directed 
by Architect.

D. Remove and replace tilt-up panels that do not comply with requirements in this Section.

E. Demolish and remove temporary concrete casting slabs.

END OF SECTION 03 47 13
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SECTION 04 29 00
ENGINEERED UNIT MASONRY

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to work of this Section.

B. Section 01 11 00 “Summary of Work” for all Buy America Build America Act (BABA) 
requirements.

1.02 SUMMARY

A. This Section consists of furnishing all the labor, materials, and services incidental to the 
installation of engineered unit masonry.

1.03 DEFINITIONS

A. Engineered Unit Masonry:  Masonry other than empirically designed walls and veneer, and 
all masonry indicated on Structural drawings within the Contract Documents.

1.04 SUBMITTALS

A. General: Submit the following according to Conditions of the Contract and Division 1 
Specification Sections.  In addition to Division 1 requirements, provide one half-size hard 
copy (paper) of any drawings submitted in the electronic files. 

B. Shop Drawings: Submit shop drawings for fabrication, bending, and placement of 
reinforcement bars.  Comply with ACI 315 "Manual of Standard Practice for Detailing 
Reinforced Concrete Structures".  Show bar schedules, diagrams of bent bars, stirrup 
spacing, lateral ties and other arrangements and assemblies as required for fabrication and 
placement of reinforcement for unit masonry work. Submit shop drawings showing wall 
elevations with all masonry openings and reinforcement.

C. Material certificates in lieu of material laboratory test reports when permitted by 
Architect/Engineer.  Material certificates shall be signed by manufacturer and Contractor, 
certifying that each material item complies with or exceeds specified requirements.  
Provide certification from admixture manufacturers that chloride content complies with 
specification requirements.

D. Testing Reports: The independent testing laboratory shall submit laboratory test reports for 
materials used directly to the Architect/Engineer with copy to others in accordance with 
the provisions of Division 1 Section "Quality Control Services."  State in each report 
whether or not the test specimens comply to the specified requirements, and indicate any 
deviations therefrom.

1.05 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated.
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B. Quality Assurance Requirements: Comply with [Level B] [Level C] Quality Assurance 
requirements contained in TMS 602/ACI 530.1/ASCE 6.

C. Special Inspections:  Comply with special inspections required by building code indicated 
on Contract Documents.

1.06 DELIVERY, STORAGE AND HANDLING

1.07 FIELD CONDITIONS

A. Do not apply floor loads, roof loads, and other construction loads to un-shored engineered 
masonry until the 28-day design strength has been obtained.  

B. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated 
with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry 
damaged by frost or by freezing conditions. Comply with cold-weather construction 
requirements contained in TMS 602/ACI 530.1/ASCE 6.

C. Hot-Weather Requirements: Comply with hot-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.01 UNIT MASONRY

A. General: Refer to Division 4 Section "Unit Masonry" for masonry materials and 
accessories not included in this Section.

2.02 CONCRETE MASONRY UNITS

A. Concrete Masonry Units:  Comply with ASTM C 90.

1. Masonry Assembly Compressive Strength (f’m): minimum of 2,000 psi.

2. Unit Compressive Strength:  minimum of 2,000 psi, average of three units on the 
net area.

3. Density Classification:  [Normal weight] unless otherwise indicated.

2.03 MORTAR AND GROUT MATERIALS

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

1. For engineered unit masonry, use Type S.

2. Masonry cement is not permitted.

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

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

2. Proportion grout in accordance with ASTM C 476, paragraph 4.2.2 for specified 
28-day compressive strength indicated, but not less than 2500 psi (14 MPa).

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

C. Cold-Weather Admixture:  Not permitted without written approval of the Engineer of 
record.

2.04 REINFORCEMENT

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

B. Masonry-Joint Reinforcement, General: ASTM A 951/A 951M.

1. Wire Diameter:  W1.7 for side and cross rods.

C. Masonry-Joint Reinforcement:  Truss or ladder designs as follows

2.05 MISCELLANEOUS MASONRY ACCESSORIES

A. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, 
complying with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash 
block and to maintain lateral stability in masonry wall; size and configuration as indicated.

PART 3 -  EXECUTION

3.01 PLACING REINFORCEMENT

A. General: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

B. Clean reinforcement loose rust, mill scale, earth, ice or other materials which will reduce 
bond to mortar or grout.  Do not use reinforcement bars with kinks or bends not shown on 
drawings or final shop drawings, or bars with reduced cross-section due to excessive 
rusting or other causes.

C. Position reinforcing accurately at the spacing indicated.  Support secure vertical bars 
against displacement.  Horizontal reinforcing may be placed as the masonry work 
progresses.  Provide minimum clearance between reinforcing bars and between masonry 
and reinforcement as indicated on the Contract Documents, but not less than that specified 
by TMS 602/ACI 530.1/ASCE 6.  

D. Splice reinforcement bars where shown; do not splice at other points unless acceptable to 
the Architect.  Provide lapped splices, unless otherwise indicated.  In splicing vertical bars 
or attaching to dowels, lap ends, place in contact and wire tie.

E. Embed metal ties in mortar joints as work progresses, with a minimum mortar cover of 
5/8" on exterior face of walls and 1/2" at other locations.
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F. Embed prefabricated horizontal joint reinforcement as the work progresses, with a 
minimum cover of 5/8" on exterior face of walls and 1/2" at other locations.  Lap units not 
less than 6" at ends.  Use prefabricated "L" and "T" units to provide continuity at corners 
and intersections.  Cut and bend units as recommended by manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures and other special conditions.

G. Anchoring: Anchor reinforced masonry work to supporting structure as indicated.

1. Anchor reinforced masonry walls to non-reinforced masonry where they intersect.

H. Foundation dowels:  Dowels in the foundation shall be placed to align with cores 
containing reinforcement.

3.02 INSTALLATION, GENERAL

A. Refer to Section 042000 "Unit Masonry" for general installation requirements to unit 
masonry.

B. Temporary Formwork: Provide formwork and shores as required for temporary support of 
reinforced masonry elements.

1. Construct Formwork to conform to shape, line and dimensions shown.  Make 
sufficiently tight to prevent leakage of mortar grout, or concrete (if any).  Brace, 
tie and support as required to maintain portion and shape during construction and 
curing of reinforced masonry.

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

1. Allow not less than the following minimum time to elapse after completion of 
members before removing shores or forms, provided suitable curing conditions 
have been obtained during the curing period.

a. 10 days for girders and beams.

3.03 INSTALLATION OF REINFORCED CONCRETE UNIT MASONRY

A. Do not wet concrete masonry units (CMU).

B. Lay CMU units with full-face shell mortar beds.  Fill vertical head joints (end joints 
between units) solidly with mortar from face of unit to a distance behind face equal to not 
less than the thickness of longitudinal face shells.  Solidly bed cross-webs of starting 
courses in mortar.  Maintain head and bed joint widths shown, or if not shown, provide 
3/8" joints.

1. [Where solid CMU units are shown, lay with full mortar head and bed joints.]

C. Walls:

1. Pattern Bond: Lay CMU wall units in 1/2 running bond with vertical joints in each 
course centered on units in courses above and below, unless otherwise indicated.  
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Bond and interlock each course at corners and intersections.  Use special-shaped 
units where shown, and as required for corners, jambs, sash, control joints, lintels, 
bond beams and other special conditions.

2. Maintain vertical continuity of core or cell cavities, which are to be reinforced and 
grouted, to provide minimum clear dimensions indicated and to provide minimum 
clearance and grout coverage for vertical reinforcement bars.  Keep cavities free 
of mortar.  Solidly bed webs in mortar where adjacent to reinforced cores or cells.

3. Where horizontal reinforced beams (bond beams) are shown, use special units or 
modify regular units to allow for placement of continuous horizontal reinforcement 
bars.  Place small mesh expanded metal lath or wire screening in mortar joints 
under bond beam courses over cores or cells of non-reinforced vertical cells, or 
provide units with solid bottoms.

4. Columns, Piers and Pilasters:

a. Use CMU units of the size, shape and number of vertical core spaces 
shown.  If not shown, use units which provide minimum clearances and 
grout coverage for number and size of vertical reinforcement bars shown.

b. Provide pattern bond shown, or if not shown, alternate head joints in 
vertical alignment.

c. Lay wall and pilaster units together to maximum pour height specified.  

D. Grouting:

1. Use “Fine Grout" per ASTM C 476 for filling spaces less than 4" in one or both 
horizontal directions and bond beams.

2. Use "Coarse Grout" per ASTM C 476 for filling 4" spaces or larger in both 
horizontal directions and formed beams.

3. Grout lift heights and minimum clear dimensions shall comply with TMS 602/ACI 
530.1/ASCE 6.

E. Low-Lift Grouting:  Pour height of 5.33’ or less

1. Use Low-Lift grouting technique for all walls and bond beams.

2. Place vertical reinforcement prior to laying of CMU.  Extend above elevation of 
maximum pour height as required for splicing.  Support in position at vertical 
intervals not exceeding 192 bar diameters nor 10 ft.

3. Place horizontal beam reinforcing as the masonry units are laid.

4. Lay CMU to maximum pour height.  Do not exceed 5.33' height, or if bond beam 
occurs below 5.33' height stop pour at course below bond beam.

5. Pour grout using chute or container with spout.  Rod or vibrate grout during 
placing.  Place grout continuously; do not interrupt pouring of grout for more than 
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one hour.  Terminate grout pours 1-1/2" below top course of pour.

6. Bond Beams: Stop grout in vertical cells 1-1/2" below bond beam course.  Place 
horizontal reinforcing in bond beams; lap at corners and intersections as shown.  
Place grout in bond beam course before filling vertical cores above bond beam.  

F. High-Lift Grouting: Pour height greater than 5.33’ and meeting the requirements of TMS 
602/ACI 530.1/ASCE 6

1. High-lift grouting technique may be used for the following masonry construction:

a. Columns, piers, pilasters, or formed beams.

2. Provide cleanout holes in first course of each grout pour at all vertical cells which 
are to be filled with grout.

a. Use units with one face shell removed and provide temporary supports for 
units above, or use header units with concrete brick supports, or cut 
openings in one face shell.

3. Construct masonry to full height of maximum grout specified, prior to placing 
grout.

a. Limit grout lifts to a maximum height of 5.33' and grout pour to a 
maximum height of 12.67', unless otherwise indicated.

4. Place vertical reinforcement before grout placement.  Place before or after laying 
masonry units, as required by job conditions.  Tie vertical reinforcement to dowels 
at base of masonry where shown and thread CMU over or around reinforcement.  
Support vertical reinforcement at intervals not exceeding 192 bar diameters nor 
10'.

a. Where individual bars are placed after laying masonry, place wire loops 
extending into cells as masonry is laid and loosen before mortar sets.  After 
insertion of reinforcing bar, pull loops and bar to proper position and tie 
free ends.

5. Where reinforcement is prefabricated into cage units before placing, fabricate units 
with vertical reinforcement bars and lateral ties of the size and spacing indicated.

6. Embed lateral tie reinforcement in mortar joints where indicated.  Place as masonry 
units are laid, at vertical spacing shown.

a. Where lateral ties are shown in contact with vertical reinforcement bars, 
embed additional lateral tie reinforcement in mortar joints.  Place as 
shown, or if not shown, provide as required to prevent grout blowout or 
rupture of CMU face shells, but provide not less than No.  2 bars or 8 gage 
wire ties spaced 16" o.c. for members with 20" or less side dimensions, 
and 8" o.c. for members with side dimensions exceeding 20".

7. Preparation of Grout Spaces: Prior to placement, inspect and clean grout spaces.  
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Remove dust, dirt, mortar droppings, loose pieces of masonry and other foreign 
materials from grout spaces.  Clean reinforcing and adjust to proper position.  
Clean top surface of structural members supporting masonry to ensure bond.  After 
final cleaning and inspection, close cleanout holes and brace closures to resist grout 
pressures.

a. Do not place grout until entire height of masonry to be poured has attained 
sufficient strength to resist displacement of masonry units and breaking of 
mortar bond.  Install shores and bracing, if required, before starting grout-
ing operations.

b. Place grout by pumping into grout spaces unless alternate methods are ac-
ceptable to the Architect.

c. Limit grout pours to sections which can be completed in one working day 
with not more than one hour interruption of pouring operation.  Place grout 
in lifts which do not exceed 5.33'.  Allow not less than 30 minutes, nor 
more than one hour between lifts of a given pour.  Rod or vibrate each 
grout lift during pouring operation.

d. When more than one pour is required to complete a given section of 
masonry, extend reinforcement beyond masonry as required for splicing.  
Pour grout to within 1-1/2" of top course of first pour.  After grouted 
masonry is cured, lay masonry units and place reinforcement for second 
pour section.  Repeat sequence if more pours are required.

3.04 FIELD QUALITY CONTROL

A. Comply with quality control requirements of Section 042000 “Unit Masonry”.

B. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform tests and inspections and prepare test reports.

C. Inspections: Comply with [Level B] [Level C] Quality Assurance requirements contained 
in TMS 602/ACI 530.1/ASCE 6.

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

2. Place grout only after inspectors have verified compliance of grout spaces and of 
grades, sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

D. Minimum Tests and Submittals:

1. Certificate for materials used in masonry construction indicating compliance with 
contract documents.

2. Verification of  Minimum masonry compressive strength (f’m) prior to 
construction and every 5000 sq. ft during construction.  Perform compressive 
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strength “Prism Test” per ASTM C1314.

3. Verification of proportions of materials and grout as delivered to the site.

4. Test  mortar in accordance with the property specification of ASTM C 270 or 
evaluate with ASTM C 780.

5. Sample and test grout in accordance with ASTM C 1019 for each 5000 sq. ft.

E. Test results will be reported in writing to Architect, Structural Engineer, and Contractor 
within 24 hours after tests.  Reports of tests shall contain the Project identification name 
and number, date of test, name of testing service, mortar or grout type and class, location 
of mortar or grout batch in structure, design compressive strength at 28 days, mortar or 
grout mix proportions and materials, compressive breaking strength, and type of break for 
both 7-day tests and 28-day tests.  If any breaks are below specified or expected strengths, 
the Testing Laboratory shall report any visible anomalies.

F. Additional Tests:  The testing agency will make additional tests of in-place masonry when 
test results indicate specified strengths and other characteristics have not been attained in 
the structure, as directed by Architect/Engineer.  

1. For each 5,000 sq ft of wall that does not meet the required compressive strength, 
prisms shall be sampled, removed and tested in accordance with the requirements 
of TMS 602/ACI 530.1/ASCE 6.

END OF SECTION 04 29 00
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SECTION 05 12 00
STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. Section Includes:

1. Structural steel.

2. Grout.

B. Related Requirements:

1. Section 011100 “Summary of Work” for all Buy America Build America Act 
(BABA) requirements.

2. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 
requirements for architecturally exposed structural steel.

3. Section 053100 "Steel Decking" for field installation of shear connectors through 
deck.

4. Section 055000 "Metal Fabrications" for miscellaneous steel fabrications not 
defined as structural steel.

5.  Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for 
surface-preparation and priming requirements.

6. Section 133419 "Metal Building Systems" for structural steel.

1.03 DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described 
in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" 
or along grid lines designated as "SLRS" on Drawings, including columns, beams, and 
braces and their connections.

C. Heavy Sections: Rolled and built-up sections as follows:

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches.

2. Welded built-up members with plates thicker than 2 inches.



05 12 00 - Page 2 of 9

3. Column base plates thicker than 2 inches.

D. Protected Zone: Structural members or portions of structural members indicated as 
"Protected Zone" on Drawings. Connections of structural and nonstructural elements to 
protected zones are limited.

E. Demand Critical Welds: Those welds, the failure of which would result in significant 
degradation of the strength and stiffness of the Seismic-Load-Resisting System and which 
are indicated as "Demand Critical" or "Seismic Critical" on Drawings.

1.04 COORDINATION

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

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

1.05 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at via zoom. .

1.06 ACTION SUBMITTALS

A. Product Data: For each type of product.

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

1. Include details of cuts, connections, splices, camber, holes, and other pertinent 
data.

2. Include embedment Drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field 
welds, and show size, length, and type of each weld. Show backing bars that are to 
be removed and supplemental fillet welds where backing bars are to remain.

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

5. Identify members and connections of the Seismic-Load-Resisting System.

6. Indicate locations and dimensions of protected zones.

7. Identify demand critical welds.

C. Delegated-Design Submittal: For structural-steel connections indicated to comply with 
design loads, include analysis data  signed and sealed by the qualified professional engineer 
responsible for their preparation.
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1.07 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For the following:

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

2. Direct-tension indicators.

3. Tension-control, high-strength, bolt-nut-washer assemblies.

4. Shear stud connectors.

5. Shop primers.

6. Nonshrink grout.

B. Field quality-control  and special inspection reports.

1.08 QUALITY ASSURANCE

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD.

B. Installer Qualifications: A qualified installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector, .

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint or to SSPC-
QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."

D. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

1. Welders and welding operators performing work on bottom-flange, demand-
critical welds shall pass the supplemental welder qualification testing, as required 
by AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate 
processes for welding personnel qualification.

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

1. AISC 303.

2. AISC 341 and AISC 341s1.

3. AISC 360.

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

1.09 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep steel members 
off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect 
steel members and packaged materials from corrosion and deterioration.
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1. Do not store materials on structure in a manner that might cause distortion, 
damage, or overload to members or supporting structures. Repair or replace 
damaged materials or structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency 
observes repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and lubricating 
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Connections: Provide details of  simple shear connections required by the Contract 
Documents to be selected or completed by structural-steel fabricator , including 
comprehensive engineering analysis by a qualified professional engineer, to withstand 
loads indicated and comply with other information and restrictions indicated.

1. Select and complete connections using schematic details indicated and AISC 360 
.

2. Use Allowable Stress Design; data are given at service-load level.

B. Moment Connections: Type FR, fully restrained.

C. Construction: Shear wall system 

2.02 STRUCTURAL-STEEL MATERIALS

A. Wide Flanges: A992

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

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

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

2.03 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers: ASTM A 490, Type 1, heavy-hex steel structural 
bolts  or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563, 
Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel 
washers with plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 490, compressible-washer type 
with plain finish.
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B. Threaded Rods: ASTM A 572/A 572M, Grade 50.

1. Nuts: ASTM A 563 heavy-hex carbon steel.

2. Washers: ASTM A 36/A 36M carbon steel.

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

C. Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035.

D. Structural Slide Bearings: Low-friction assemblies, of configuration indicated, that provide 
vertical transfer of loads and allow horizontal movement perpendicular to plane of 
expansion joint while resisting movement within plane of expansion joint.

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

a. Amscot Structural Products Corp.

b. Fluorocarbon Company Limited.

c. GRM Custom Products.

d. R.J. Watson Bridge & Structural Engineered Systems.

2. Mating Surfaces: PTFE and PTFE .

3. Coefficient of Friction: Not more than 0.06 .

4. Design Load: Not less than 5,000 psi .

5. Total Movement Capability: 2 inches .

2.04 PRIMER

A. Primer: Comply with 

B. Primer: SSPC-Paint 25, , zinc oxide, alkyd, linseed oil primer.

C. Primer: SSPC-Paint 25 BCS, , zinc oxide, alkyd, linseed oil primer.

D. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer 
complying with MPI#79 and compatible with topcoat.

E. Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20 ASTM A 780/A 780M.

2.05 GROUT

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

http://www.specagent.com/LookUp/?ulid=1503&mf=04&src=wd
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2.06 FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate 
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and 
to AISC 360.

1. Camber structural-steel members where indicated.

2. Fabricate beams with rolling camber up.

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

4. Mark and match-mark materials for field assembly.

5. Complete structural-steel assemblies, including welding of units, before starting 
shop-priming operations.

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

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

D. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 1, "Solvent Cleaning." SSPC-SP 2, "Hand Tool Cleaning." SSPC-SP 3, "Power Tool 
Cleaning."

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

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

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular 
to steel surfaces.

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

2.07 SHOP CONNECTIONS

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

1. Joint Type: Snug tightened .

B. Weld Connections: Comply with AWS D1.1/D1.1M  and AWS D1.8/D1.8M for 
tolerances, appearances, welding procedure specifications, weld quality, and methods used 
in correcting welding work.

1. Assemble and weld built-up sections by methods that maintain true alignment of 
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axes without exceeding tolerances in AISC 303 for mill material.

2.08 SHOP PRIMING

A. Shop prime steel surfaces except the following:

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

2. Surfaces to be field welded.

3. Surfaces of high-strength bolted, slip-critical connections.

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).

5. Galvanized surfaces.

6. Surfaces enclosed in interior construction.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and 
spatter, slag, or flux deposits. Prepare surfaces according to the following specifications 
and standards:

1. SSPC-SP 2, "Hand Tool Cleaning."

2. SSPC-SP 3, "Power Tool Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film 
thickness of 1.5 mils. Use priming methods that result in full coverage of joints, corners, 
edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or 
erection. Change color of second coat to distinguish it from first.

2.09 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A 123/A 123M.

1. Fill vent and drain holes that are exposed in the finished Work unless they function 
as weep holes, by plugging with zinc solder and filing off smooth.

2. Galvanize lintels shelf angles and welded door frames attached to structural-steel 
frame and located in exterior walls.

PART 3 - EXECUTION
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3.01 EXAMINATION

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

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor 
rods, bearing plates, and other embedments showing dimensions, locations, angles, 
and elevations.

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

3.02 PREPARATION

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

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

3.03 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360.

B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing 
surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean 
bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3. Snug-tighten anchor rods after supported members have been positioned and 
plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 
edge of plate before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and plates so no voids 
remain. Neatly finish exposed surfaces; protect grout and allow to cure.  Comply 
with manufacturer's written installation instructions for shrinkage-resistant grouts.

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard 
Practice for Steel Buildings and Bridges."

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

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

E. Splice members only where indicated.

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

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

3.04 FIELD CONNECTIONS

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

1. Joint Type: Snug tightened .

3.05 REPAIRS AND PROTECTION

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 05 12 00
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SECTION 05 12 13
ARCHITECTURALLY EXPOSED STRUCTURAL STEEL

PART 1 - GENERAL

1.01 RELATED WORK

A. This Section includes requirements regarding the appearance and surface preparation of 
Architecturally Exposed Structural Steel. (AESS).  Refer to division 5 section 'Structural 
Steel' for all other requirements regarding steel work not included in this section.  

B. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

1.02 SUMMARY

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to the Section.

B. Related Sections: The following Sections contain requirements that relate to this Section:

1. SECTION 01 33 24: SUBMITTAL MATRIX

2. SECTION 05 31 00: STEEL DECKING

3. SECTION 05 12 00: STRUCTURAL STEEL FRAMING

4. SECTION 09 91 00: PAINTING for finish coat requirements and coordination 
with primer and surface preparation specified in this section.

1.03 DEFINITIONS

A. Architecturally Exposed Structural Steel:  Structural Steel conforming to one of the 
categories of Architecturally Exposed Structural Steel or AESS Refer to ANSI/AISC 303-
16 “Code of Standard Practice for Steel Buildings and Bridges”.

B. AESS 1:  Structural Steel designated as “AESS 1 in the contract documents and conforming 
to ANSI/AISC 303-16, Chapter 10 definition of AESS1.  These are basic elements with 
workmanship requirements exceeding those in non AESS construction.

C. AESS 2:  Structural Steel designated as “AESS 2 in the contract documents and conforming 
to ANSI/AISC 303-16, Chapter 10 definition of AESS2.  These are feature elements 
viewed at a distance greater than 20 feet.  The art of metalworking is intended to be visible 
to the viewer.

D. AESS 3:  Structural Steel designated as “AESS 3 in the contract documents and conforming 
to ANSI/AISC 303-16, Chapter 10 definition of AESS3.  These are feature elements 
viewed at a distance less than 20 feet.  The art of metalworking is intended to be visible to 
the viewer.
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E. AESS 4:  Structural Steel designated as “AESS 4 in the contract documents and conforming 
to ANSI/AISC 303-16, Chapter 10 definition of AESS4.  These are showcase elements 
with special surface and edge treatment beyond fabrication.  The intent is the form is the 
only feature showing in an element.

F. AESS C: Structural Steel designated as “AESS C in the contract documents and 
conforming to ANSI/AISC 303-16, Chapter 10 definition of AESS C.  These are custom 
AESS elements with characteristics described in the contract documents.

1.04 ACTION SUBMITTALS

A. General:   Submit each item below according to the Conditions of the Contract and Division 
1 Specification Sections.

B. Product Data for each type of product specified.  Submit “Special Coatings” under Division 
9.

C. Fabrication Documents: Detailing for fabrication of AESS components. 

1. Provide erection documents clearly indicating which members are AESS members 
and the AESS category of each part.

2. Include details that clearly identify all the requirements listed in sections 2.3 
"Fabrication” and 3.3 “Erection" of this specification for each part.  Provide 
connections for exposed AESS consistent with concepts shown on the architectural 
or structural drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field 
welds, and show size, length and type of each weld.  Identify grinding, finish, and 
profile of welds as defined herein.

4. Indicate orientation of HSS seams and mill marks (where applicable).

5. Indicate type, size, finish and length of bolts, distinguishing between shop and field 
bolts. Identify high-strength bolted slip-critical, direct-tensioned shear/bearing 
connections. [Indicate which direction bolt heads should be oriented.]

6. Clearly indicate which surfaces or edges are exposed and what class of surface 
preparation is being used.

7. Indicate special tolerances and erection requirements as noted on the drawings or 
defined herein.

8. Indicate vent or drainage holes for HSS members.

D. Mock Up:  Provide mock ups of the nature and extent indicated on the contract documents.  

1. Locate mockups on-site or in the fabricator’s shop as directed by Architect.  
Mockups shall be full size unless the Architect approves smaller models.  
Alternatively, when a mockup is not practical, the first piece of an element or 
connection can be used to determine acceptability.
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2. Notify the Architect one week in advance of the dates and times when mockups 
will be available for review.

3. Demonstrate all applicable AESS characteristics for the specified category of 
AESS on the elements and joints in the mock up.

4. Build mockups using member sizes and materials indicated for final Work.

5. The mock up shall demonstrate weld quality and contouring of the welds at the 
aligned walls of the members.  

6. The mock up shall demonstrate the specified surface preparation and finish 
coating.

7. HSS members shall extend at least 6" from the joint in the mock-up.

8. Obtain Architect’s written approval of mockups before starting fabrication 

9. Retain and maintain mockups during construction in an undisturbed condition as a 
standard for judging the completed work.

a. Approved mockups in an undisturbed condition at the time of Substantial 
Completion may become part of the completed work.

E. Samples:  Provide samples of specific AESS characteristics   Samples may be small size 
samples or components of conventional structural steel demonstrating the following 
specific AESS characteristics.

1. Continuous weld appearance

2. Sharp edges ground smooth

3. Surface preparation

4. Fabrication mark removal

5. Weld show through.

1.05 INFORMATIONAL SUBMITTALS

A. General:   Submit each item below according to the Conditions of the Contract and Division 
1 Specification Sections.

B. Qualification data for firms and persons specified in the ‘Quality Assurance” Submittal to 
demonstrate their capabilities and experience. Include lists of completed projects names 
and address, names and addresses of architects and owners, and other information 
specified. For each project, submit photographs showing detail of installed AESS.

1.06 QUALITY ASSURANCE

A. Fabricator Qualifications: In addition to those qualifications listed in Division 5 Section 
'Structural Steel', engage an AISC Certified Fabricator, experienced in fabricating AESS 
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similar to that indicated for this Project with a record of successful in-service performance, 
as well as sufficient production capacity to fabricate AESS without delaying the Work.

B. Erector Qualifications: In addition to those qualifications listed in Division 5 Section 
'Structural Steel', engage an AISC Certified Erector, experienced in erecting AESS work 
similar in material, design, and extent to that indicted for this Project and with a record of 
successful in-service performance.

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

1. ANSI/AISC 303-16,” Code of Standard Practice for Steel Buildings and Bridges”, 
Section 10.

D. Pre-installation Conference: Schedule and conduct conference at the project site to comply 
with requirements of Division 1 Section “Project Meetings.” As a minimum, the meeting 
shall include the General Contractor, Fabricator, Erector, the finish-painting subcontractor, 
and the Architect. Coordinate requirements for shipping, special handling, storage, 
attachment of safety cables and temporary erection bracing, final coating, touch up 
painting, mock up coordination, architect’s observations, and other requirements for AESS.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver AESS to Project site in such quantities and at such times to ensure continuity of 
installation.  All tie downs on loads shall be nylon straps or shall use softeners when using 
chains or wire rope slings to avoid damage to edges and surfaces of members. The standard 
for acceptance of delivered and erected members shall be equivalent to the standard 
employed at fabrication.

B. Store materials to permit easy access for inspection and identification. Keep steel members 
off ground by using pallets, platforms, or other supports. Protect steel members and 
packaged materials from erosion and deterioration. Use special care in handling to prevent 
twisting or warping of AESS members. 

C. Handle finish pieces using nylon type slings, or chains with softeners, or wire ropes with 
softeners such that they are not damaged.  Conform to ANSI/AISC 303-16 Sections 10.4, 
10.5, and 10.6.  

1.08 PROJECT CONDITIONS

A. Field Measurements:   Where AESS is indicated to fit against walls and other construction, 
verify dimensions by field measurements before fabrication and indicate measurements on 
Fabrication Documents. Coordinate fabrication schedule with construction progress to 
avoid delaying the work.

1.09 COORDINATION

A. Coordinate installation of anchors for AESS members that connect to the work of other 
trades.  Furnish setting drawings, templates, and directions for installing anchors, including 
sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be 
embedded in concrete or masonry. Deliver such items to the project site in time for 
installation.  Anchorage concepts shall be as indicated on drawings and approved on final 
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Fabrication Documents.

PART 2 - PRODUCTS

2.01 MATERIALS

A. All steel members exposed to weather (such as beams, columns, plates, bolts, lintels, door 
jambs, etc.) And all members in an exterior enclosed non-air-condition area, shall be 
galvanized

B. General: Meet requirements Division 5 Section 'Structural Steel 05 12 23' as amended 
below.

C. High-Strength Bolts, Nuts, and Washers: Per section 05 12 23 heavy hex heads and nuts 
Provide Mechanically galvanized finish.

2.02 FINISH SYSTEM

A. Compatibility: All components/procedures of the AESS paint system shall conform to the 
coating system specified, submitted, and approved per Division 9.  As a minimum identify 
required surface preparation, primer, intermediate coat (if applicable), and finish coat. 
Primer, intermediate coating and finish coating shall be from a single manufacturer 
combined in a system documented by the manufacturer with adequate guidance for the 
fabricator to procure and execute. 

B. Coating: All exposed elements and associated components shall be galvanized with G-90 
minimum coating.

C. Primer:  Acrylic water-soluble shop coat with good resistance to normal atmospheric 
corrosion. Primer shall comply with all federal standards for VOC, lead and chromate 
levels.

D. Primer: Fast curing two-part epoxy.  Primer shall comply with all federal standards for 
VOC, lead and chromate levels.

E. Primer:  Organic, epoxy/zinc rich meeting class B surface requirements for slip critical 
connections.  Primer shall comply with all federal standards for VOC, lead and chromate 
levels.

F. Primer: Inorganic zinc rich meeting class B surface requirements for slip critical 
connections.  Primer shall comply with all federal standards for VOC, lead and chromate 
levels.

G. Zinc Rich Primer: High-zinc-dust-content paint for galvanized steel, with dry film coating 
not less than 90 percent zinc dust by weight.

H. Finish Coating:  Field apply intermediate and top coats per section 09 91 00.

2.03 FABRICATION AESS 1

A. Use special care in handling and shipping of AESS both before and after shop painting 
minimize damage to any shop finish.  Use Nylon type slings or softeners when using chains 
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or wire rope slings.

B. The permissible tolerances for member depth, width, out of square, and camber and sweep 
shall be as specified in ASTM A6/A6M-2014 Standard Specification for General 
Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling (ASTM 
A6/A6M), ASTM A500/A500M-2013 Standard Specification for Cold-Formed Welded 
and Seamless Carbon Steel Structural Tubing in Rounds and Shapes (ASTM 
A500/A500M), and Standard Specification for Cold-Formed Welded Carbon Steel 
Structural Sections (HSS) (ASTM A1085/A1085M).

C. Fabricate and assemble AESS in the shop to the greatest extent possible. Locate field joints 
in AESS assemblies at concealed locations or as approved by the Architect. Detail AESS 
assemblies to minimize field handling and expedite erection.

D. Remove blemishes or unsightly surfaces resulting from temporary braces or fixtures.

E. Remove all backing and run out tabs.

F. Grind all sharp edges smooth, including all sheared, punched or flame cut edges 

G. Provide a continuous appearance to all welded joints including tack welds.  Provide joint 
filler at intermittent welds.

H. Bolted Connections: Make in accordance with Section 05 10 00. Provide bolt type and 
finish as noted herein.

I. Weld Connections: Comply with AWS D1.1 and Section 05 10 00. Appearance and quality 
of welds shall be consistent.  Assemble and weld built-up sections by methods that will 
maintain alignment of members without warp exceeding the tolerance of this section.

J. Install all bolts on the same side of the connection.  Oriented uniformly in the direction 
indicated Consistent from one connection to another.

K. Remove all weld spatter, slivers and similar surface discontinuities.

L. Grind off projections larger than 1/16” at butt and plug welds.

M. Continuous Weld Appearance: Where continuous welding is noted on the drawings, 
provide welds of a uniform size and profile

N. Seal Welds:   Seal weld open ends of round and rectangular hollow structural section with 
3/8" closure plates. Provide venting as required for galvanized members.

2.04 FABRICATION AESS 2

A. Fabricate to Requirements of 2.3 and as follows

B. The as-fabricated straightness tolerance shall be one-half of that specified in ASTM 
A6/A6M, ASTM A500/A500M, or ASTM A1085/A1085M.

C. For curved structural members, whether composed of a single standard structural
shape or built-up, the as-fabricated variation from the theoretical curvature shall be
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equal to or less than the standard camber and sweep tolerances permitted for straight
members in the applicable ASTM standard.

D. The tolerance on overall profile dimensions of welded built-up members shall one-half of 
that specified in AWS D1.1/D1.1M: 2015 Structural Welding Code – Steel (AWS D1.1).

E. Provide hidden part marks or piece marks that may be fully removed after erection.

2.05 FABRICATION AESS 3

A. Fabricate to Requirements of 2.4 and as follows

B. Fabricate AESS with exposed surfaces smooth, square and of surface quality consistent 
with the approved mock up.

C. Grind projections at butt and plug welds to be smooth with the adjacent surface.

D. Orientation of HSS seams shall be as shown.

Copes, miters, and cuts in surfaces exposed to view shall have a maximum gap of 1/8” in 
an open joint.  If the gap is shown to be in contact, the contact shall be uniform within 
1/16”.

E. Mill marks shall not be exposed to view.  If it is not possible to hide mill marks, then the 
mill marks are to be removed by appropriate length cutting of mill material.  If this is not 
possible, the fabricator shall remove the mill mark, grind, and fill the surface to be 
consistent with the approved mock up.

F. The matching of abutting cross sections is required

2.06 FABRICATION AESS 4

A. Fabricate to the requirements of 2.5 and as follows.

B. Contouring and blending of welds: Where welds are indicated to be ground contoured, or 
blended, oversize welds as required and grind to provide a smooth transition and match 
profile on approved mock-up.

C. Minimize Weld Show Through: At locations where welding on the opposite side of an 
exposed connection creates distortion, weld show through shall be minimized to conform 
to the approved mock up.

D. Open holes shall be filled with weld metal or body filler and smoothed by grinding or filling 
to the standards applicable to the shop fabrication of the materials.

2.07 SHOP PRIMING

A. Provide surface preparations to SSPC-SP6.  Coordinate the required surface profile with 
the approved paint submittal prior to beginning surface preparation.  Prior to blasting 
remove any grease and oil using solvent cleaning to meet SSPC-SP 1. Weld spatter, slivers 
and similar surface discontinuities shall be removed. Sharp corners resulting from shearing, 
flame cutting or grinding shall be eased.
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B. Shop prime steel surfaces, except the following:

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

2. Surfaces to be field welded.

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

C. Priming: Immediately after surface preparation, apply primer according to manufacturer’s 
instructions to provide a dry film thickness of not less than 1.5 mils (0.038 mm).  Use 
priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2. Apply two coats of shop primer to surfaces that are inaccessible after assembly or 
erection.

2.08 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to AESS indicated 
for galvanizing according to ASTM A123/A123M – 2015 Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and Steel Products.  Fabricate such that all 
connections of assemblies are made in the field with bolted connections where possible.

2.09 FABRICATION QUALITY CONTROL AND QUALITY ASSURANCE AESS 1 AND 2

A. Structural requirements: 

1. Conform to Quality Control requirements per ANSI/AISC 360-16 “Specification 
for Structural Steel Buildings” Chapter N and ANSI/AISC 303-16,” Code of 
Standard Practice for Steel Buildings and Bridges”, Section 10.  Refer to Section 
05 12 00 “Structural Steel” for additional requirements.

2. Owner will engage a Quality Assurance agency per the requirements of 
ANSI/AISC 360-16 “Specification for Structural Steel Buildings” Chapter N and 
ANSI/AISC 303-16,” Code of Standard Practice for Steel Buildings and Bridges”, 
Section 10

B. AESS acceptance: The Architect shall observe the AESS steel in the shop at a viewing 
distance consistent with the final installation and determine acceptability based on the 
qualification data and submittals.  The Quality Assurance agency shall have no 
responsibility for enforcing the requirements of this section.

2.10 FABRICATION QUALITY CONTROL AND QUALITY ASSURANCE AESS 3 AND 4

A. Conform to 2.10 and as follows.

B. AESS acceptance: The Architect shall observe the AESS steel in the shop at a viewing 
distance consistent with the final installation and determine acceptability based on the 
approved mock up.  The Quality Assurance Agency shall have no responsibility for 
enforcing the requirements of this section.
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PART 3 - EXECUTION

3.01 EXAMINATION

A. The erector shall check all AESS members upon delivery for twist, kinks, gouges or other 
imperfections which may result in rejection of the appearance of the member.  Coordinate 
remedial action with fabricator prior to erecting steel.

3.02 PREPARATION

A. Provide connections for temporary shoring, bracing and supports only where noted on the 
approved Fabrication Documents.  Temporary connections not shown shall be made at 
locations not exposed to view in the final structure or as approved by the Architect.  Handle, 
lift and align pieces using nylon straps or chains with softeners required to maintain the 
appearance of the AESS through the process of erection.

3.03 ERECTION AESS 1

A. Employ special care to handle and erect AESS.  Erect finish pieces using nylon straps or 
chains with softeners such that they are not damaged.

B. Place weld tabs for temporary bracing and safety cabling at points concealed from view in 
the completed structure or where approved by the Architect during the pre-installation 
meeting.  Methods of removing temporary erection devices and finishing the AESS 
members shall be approved by the Architect prior to erection.

C. AESS Erection tolerances: Erection tolerances shall meet the requirements of standard 
frame tolerances for structural steel per Chapter 7 of ANSI/AISC 303-16.

D. Set AESS accurately in locations and to elevations indicated and according to AISC 
specifications referenced in this Section.

E. Remove blemishes or unsightly surfaces resulting from temporary braces or fixtures.

F. Remove all backing and run out tabs.

G. When temporary braces or fixtures are required to facilitate erection, care shall be taken to 
avoid any blemishes, holes or unsightly surfaces resulting from the use or removal of such 
temporary elements.

H. Bolted Connections:  Align bolt heads on the same side of the connection as indicated on 
the approved fabrication or erection documents.

I. Weld Connections: Comply with AWS D1.1 and Section 05 12 00. Appearance and quality 
of welds shall be consistent.  Employ methods that will maintain alignment of members 
without warp exceeding the tolerance of this section.

J. Remove all weld spatter exposed to view.

K. Grind off projections larger than 1/16” at field butt and plug welds.

L. Continuous Welds: Where continuous welding is noted on the drawings, provide 
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continuous welds of a uniform size and profile. 

M. Do not enlarge holes in members by burning or by using drift pins.  Ream holes that must 
be enlarged to admit bolts.  Replace connection plates that are misaligned where holes 
cannot be aligned with acceptable final appearance.

N. Splice members only where indicated.

O. Obtain permission for any torch cutting or field fabrication from the Architect.  Finish 
sections thermally cut during erection to a surface appearance consistent with the mock up.

3.04 ERECTION AESS 2

A. Erect to the requirements of 3.3 and as follows.

B. AESS Erection Tolerances:  Erect to standard frame tolerances for structural steel per 
Chapter 7 of ANSI/AISC 303-16.

3.05 ERECTION AESS 3

A. Erect to the requirements of 3.4 and as follows.

B. Field Welding: Weld profile, quality, and finish shall be consistent with mock-ups 
approved prior to fabrication.

C. Provide a continuous appearance to all welded joints including tack welds.  Provide joint 
filler at intermittent welds.

3.06 ERECTION AESS 4

A. Erect to the requirements of 3.5 and as follows.

B. Welds ground smooth: Erector shall grind welds smooth. 

C. Minimize Weld Show Through: At locations where welding on the far side of an exposed 
connection creates distortion, grind distortion and marking of the steel to a smooth profile 
with adjacent material. 

D. Filling of weld access holes:  Where holes must be cut in the web at the intersection with 
flanges on W shapes and structural tees to permit field welding of the flanges, they shall 
be filled with joint filler.  

E. Where welds are indicated to be ground, contoured, or blended, oversize welds as required 
and grind to provide a smooth transition and match profile on approved mock-up.

3.07 ERECTION AESS C

A. Not Used.

3.08 FIELD QUALITY CONTROL AND QUALITY ASSURANCE AESS 1 AND 2

A. Structural requirements: 
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1. Conform to Quality Control requirements per ANSI/AISC 360-16 “Specification 
for Structural Steel Buildings” Chapter N and ANSI/AISC 303-16,” Code of 
Standard Practice for Steel Buildings and Bridges”, Section 10.  Refer to Section 
05 12 00 “Structural Steel” for additional requirements.

2. Owner will engage a Quality Assurance agency per the requirements of 
ANSI/AISC 360-16 “Specification for Structural Steel Buildings” Chapter N and 
ANSI/AISC 303-16,” Code of Standard Practice for Steel Buildings and Bridges”, 
Section 10

B. AESS acceptance: The Architect shall observe the AESS steel in place and determine 
acceptability based on the qualification data and submittals.  The Quality Assurance 
Agency shall have no responsibility for enforcing the requirements of this section.

3.09 FIELD QUALITY CONTROL AESS 3, 4, AND C

A. Conform to 3.7 and as follows.

B. AESS acceptance: The Architect shall observe the AESS steel in place and determine 
acceptability based on the approved mock up.  The Quality Assurance Agency shall have 
no responsibility for enforcing the requirements of this section.

3.10 ADJUSTING AND CLEANING

A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint shall be completed to blend with the adjacent surfaces of AESS.  
Such touch up work shall be done in accordance with manufacturer's instructions and as 
specified in Division 9, Section “Painting.”

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded area.  Any repairs 
to galvanized surfaces shall comply with ASTM A780/A780M – 2015 Standard Practice 
for Repair of Damaged and Uncoated Areas of Hot Dip Galvanized Coatings.

END OF SECTION 05 12 13
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SECTION 053100
STEEL DECKING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Roof deck.

B. Related Requirements:

1. Section 011100 “Summary of Work” for all Buy America Build America Act 
(BABA) requirements.

2. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight 
structural concrete fill over steel deck.

3. Section 035216 "Lightweight Insulating Concrete" for lightweight insulating 
concrete fill over steel deck.

4. Section 051200 "Structural Steel Framing" for shop- and field-welded shear 
connectors.

5. Section 055000 "Metal Fabrications" for framing deck openings with 
miscellaneous steel shapes.

1.02 ACTION SUBMITTALS

A. Product Data:

1. Roof deck.

B. Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, 
pans, cut deck openings, special jointing, accessories, and attachments to other 
construction.

1.03 INFORMATIONAL SUBMITTALS

A. Certificates:

1. Product Certificates: For each type of steel deck.

B. Qualification Statements: For welding personnel and testing agency.

1.04 QUALITY ASSURANCE

A. FM Approvals' RoofNav Listing: Provide steel roof deck evaluated by FM Approvals and 
listed in its "RoofNav" for Class 1 fire rating and Class 1-90 windstorm ratings. Identify 
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materials with FM Approvals Certification markings.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, 
and handling.

B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and 
slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 
condensation.

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation 
to maintain insulation free of moisture.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 
accordance with AISI S100.

B. Fire-Resistance Ratings: Comply with ASTM E119; 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 
listings of another qualified testing agency.

2.02 ROOF DECK

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

1. New Millennium Building Systems, LLC.

2. Nucor Corporation.

3. Nucor Corporation, Verco Group.

4. Vulcraft; Nucor Corporation, Verco Group.

B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with 
SDI RD and with the following:

1. Galvanized- and Shop-Primed Steel Sheet: ASTM A653/A653M, Structural Steel 
(SS), Grade 80, G60 zinc coating; cleaned, pretreated, and primed with 
manufacturer's standard baked-on, rust-inhibitive primer.

a. Color: Manufacturer's standard .

2. Deck Profile: As indicated .

3. Profile Depth: As indicated .

http://www.specagent.com/LookUp/?ulid=14353&mf=04&src=wd
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4. Design Uncoated-Steel Thickness: As indicated.

5. Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: As indicated.

6. Span Condition: As indicated.

7. Side Laps: Overlapped.

2.03 ACCESSORIES

A. Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated.

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically 
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 minimum diameter.

D. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 
80,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and finish 
as deck; of profile indicated or required for application.

E. Galvanizing Repair Paint: ASTM A780/A780M SSPC-Paint 20 or MIL-P-21035B, with 
dry film containing a minimum of 94 percent zinc dust by weight.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work.

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

3.02 INSTALLATION, GENERAL

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, as 
applicable; manufacturer's written instructions; and requirements in this Section.

B. Install temporary shoring before placing deck panels if required to meet deflection 
limitations.

C. Locate deck bundles to prevent overloading of supporting members.

D. Place deck panels on supporting frame and adjust to final position with ends accurately 
aligned and bearing on supporting frame before being permanently fastened. Do not stretch 
or contract side-lap interlocks.

1. Align cellular deck panels over full length of cell runs and align cells at ends of 
abutting panels.
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E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work.

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical 
fasteners and install in accordance with deck manufacturer's written instructions.

3.03 INSTALLATION OF ROOF DECK

A. Fasten roof-deck panels to steel supporting members by hilti pins as noted in the drawings. 
Contractors option in lieu of pins to use arc spot (puddle) welds of the surface diameter 
indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches long, 
and as follows:

1. Weld Diameter: 5/8 inch , nominal.

2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two 
welds per deck unit at each support. Space welds at 36/7 apart in Zone A and at 
36/7 apart in Zones B, based on roof-area definitions in FM Global Loss 
Prevention Data Sheet 1-28 as indicated.

3. Weld Washers: Install weld washers at each weld location.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of one-half of the span or 18 inches, 
and as follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 
screws.

2. Mechanically clinch or button punch.

3. Fasten with a minimum of 1-1/2-inch- long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-
1/2 inches, with end joints as follows:

1. End Joints: Lapped 2 inches minimum.

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and 
mechanically fasten flanges to top of deck. Space mechanical fasteners not more than 12 
inches apart with at least one fastener at each corner.

1. Install reinforcing channels or zees in ribs to span between supports and weld.



05 31 00 - Page 5 of 6

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels in accordance with deck manufacturer's written 
instructions. Weld to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise 
indicated.

F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where 
indicated. Install with adhesive in accordance with manufacturer's written instructions to 
ensure complete closure.

G. Sound-Absorbing Insulation: Installation into topside ribs of deck as specified in .

3.04 INSTALLATION OF FLOOR DECK

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the 
surface diameter indicated and as follows:

1. Weld Diameter: 5/8 inch, nominal.

2. Weld Spacing:

a. Weld edge ribs of panels at each support. Space additional welds an 
average of 16 inches apart, but not more than 18 inches apart.

b. Space and locate welds as indicated.

3. Weld Washers: Install weld washers at each weld location.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of one-half of the span or 36 inches, 
and as follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 
screws.

2. Mechanically clinch or button punch.

3. Fasten with a minimum of 1-1/2-inch- long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-
1/2 inches, with end joints as follows:

1. End Joints: Lapped.

D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting 
structure in accordance with SDI recommendations unless otherwise indicated.

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to 
deck, in accordance with SDI recommendations, to provide tight-fitting closures at open 
ends of ribs and sides of deck.
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F. Electrified Cellular Floor Deck: Install cellular floor system with deck assembled from .

G. Coordinate layout and installation of trench headers, preset inserts, duct fittings, and other 
components specified in Section 260539 "Underfloor Raceways for Electrical Systems" 
with installation of electrified cellular metal floor deck.

H. Install piercing hanger tabs at 14 inches apart in both directions, within 9 inches of walls 
at ends, and not more than 12 inches from walls at sides unless otherwise indicated.

3.05 REPAIR

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of 
deck with galvanized repair paint in accordance with ASTM A780/A780M and 
manufacturer's written instructions.

B. Repair Painting:

1. Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 
prime-painted deck immediately after installation, and apply repair paint.

2. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces 
of deck exposed to view.

3. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included 
in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."

4. Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded areas 
of both deck surfaces are included in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting."

3.06 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections.

B. Tests and Inspections:

1. Steel decking will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 053100
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SECTION 06 10 00
ROUGH CARPENTRY

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes, but is not limited to, rough carpentry for:

1. Wood grounds, nailers, and blocking.

2. Plywood panel surfacing.

3. Decay and termite resistant wood treatment.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements

B. PRECAST STRUCTURAL CONCRETE: Section 03 41 00.

C. ROOF AND DECK INSULATION: Section 07 22 00.

D. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.

E. FORMED METAL WALL PANELS: SECTION 07 42 13.13

F. SHEET METAL FLASHING AND TRIM: Section 07 62 00.

G. PAINTING: Section 09 91 00.

1.03 QUALITY ASSURANCE

A. Reference Standards: Comply with provisions of the following, unless otherwise 
indicated or specified:

1. American Forest & Paper Association (AFPA):

a. Manual for Wood Frame Construction.

2. American Lumber Standards Committee (ALSC):

a. Board of Review.

3. APA - The Engineered Wood Association (APA):

a. APA Standard Grading Rules.

b. Form No. E30K - APA Design/Construction Guide: Residential & 
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Commercial.

4. American Society for Testing and Materials (ASTM):

a. Reference Standards.

5. American Wood Preservers’ Association (AWPA):

a. Reference Standards.

6. Federal Specifications (FS):

a. Reference Standards.

7. U.S. Owner of Commerce (DOC), National Institute of Standards and 
Technology:

a. Referenced Product Standards (PS).

8. Southern Pine Inspection Bureau (SPIB):

a. SPIB Standard Grading Rules.

9. West Coast Lumber Inspection Bureau (WCLIB):

a. WCLIB Standard Grading Rules.

10. Western Wood Products Association (WWPA):

a. WWPA Standard Grading Rules.

b. Recommended Nailing Schedule.

1.04 SUBMITTALS

A. Product Data for Treated Lumber: Submit treatment plant's data showing the lumber type, 
certification by the treating plant stating chemicals and process used, net amount of 
treatment retained, and conformance with applicable standards.  Include a statement that 
moisture content of treated materials was reduced to a maximum of 19 percent prior to 
shipment to the Site.

B. Calculations: Provide calculations for the type, size, length and minimum embedment 
depth of fasteners required for wood furring and plywood walls used to support the wall 
mounted equipment. Calculations shall be signed and sealed by a professional engineer 
currently registered in the State of Florida.

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Maintain materials under cover and dry.  Protect against exposure to weather and contact 
with damp or wet surfaces.  Stack lumber as well as plywood and other panels; provide 
for air circulation within and around stacks and under temporary coverings including 
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polyethylene and similar materials.

B. For lumber and plywood pressure treated with waterborne chemicals, provide space 
between each course to provide air circulation.

1.06 PROJECT CONDITIONS

A. Coordination: Fit carpentry work to other work; scribe and cope as required for accurate 
fit.  Correlate location of furring, nailers, plates, blocking, grounds and similar supports 
to allow attachment of other work.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Lumber Standards, General:

1. Manufacture lumber to comply with DOC PS 20 "American Softwood Lumber 
Standard" and with applicable grading rules of inspection agencies certified by 
ALSC Board of Review.

2. Factory mark each piece of lumber with grade stamp of inspection agency 
evidencing compliance with grading rule requirements and identifying grading 
agency, grade species, moisture content at time of surfacing, and mill.

3. Nominal sizes are indicated, except as shown by detail dimensions.  Provide 
actual sizes as required by DOC PS 20, for moisture content specified for each 
use.

4. Provide seasoned lumber with 19 percent maximum moisture content at time of 
dressing and shipment for sizes 2 inches or less in nominal thickness, unless 
otherwise indicated.

5. Fire retardant treated, pressure impregnated kiln dried, third party tested with 
certification label, flame spread less than 25 per ASTM E84.

B. Grounds, Blocking, Nailers, Blocking, and Similar Members:

1. Grounds, nailers, blocking, and similar members shall be standard grade light 
framing size lumber of any species or board size lumber as required.  No. 2 
Common or Standard grade boards per WCLIB or WWPA rules, or No. 2 boards 
per SPIB rules.

C. Plywood Panels:

1. Comply with DOC PS 1 "U.S. Product Standard for Construction and Industrial 
Plywood" for plywood panels and, for products not manufactured under PS 1 
provisions, with APA Form No. E30K.

2. Factory mark each construction panel with APA trademark evidencing 
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compliance with grade requirements.

3. Where construction panels are used for the following concealed types of 
applications, provide APA Performance-Rated Panels complying with 
requirements indicated for grade designation, span rating, exposure durability 
classification, and thickness.

D. Fasteners and Anchorages:

1. Provide size, type, material, and finish as indicated and as recommended by 
applicable standards, complying with applicable Federal Specifications for nails, 
staples, screws, bolts, nuts, washers, and anchoring devices.  Provide metal 
hangers and framing anchors of the size and type recommended by the 
manufacturer for each use including recommended nails.

2. Where rough carpentry is exposed to weather, in ground contact, or in area of 
high relative humidity, provide fasteners and anchorages with a hot-dip zinc 
coating pursuant to ASTM A 153.

3. Stainless steel as identified in drawings.

E. Decay and Termite Resistant Wood Treatment:

1. All lumber and plywood specified for decay and termite resistant treatment shall 
be pressure treated according to AWPA Standard P-5 and FS TT-W-550. 
Preservatives containing arsenic are NOT acceptable.

2. Products: Provide one of the following treatments:

a. “Natural Select” copper azole preservative; Arch Wood Protection, Inc.

b. “Preserve” ACQ; Chemical Specialties, Inc.

c. “Nature Wood”; Osmose Wood Preserving Co., Inc.

2.02 WOOD TREATMENT

A. Decay and Termite Resistant Wood Treatment:

1. Chemicals shall be applied in a closed cylinder by vacuum-pressure in strict 
accordance with manufacturer’s instructions and with the approved standards and 
recommended treating practices as listed in AWPA Standards C2 and C9 or the 
appropriate AWPA standard covering the commodity treated and as listed in FS 
TT-W-571.

a. After treatment and before shipment, lumber 2" nominal or less shall be 
dried to a 15-19 percent moisture content.

b. Plywood shall be dried after treatment and before shipment to moisture 
content of 18 percent or less.

B. Provide decay (termite) and fire treatment of the following lumber:
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Location Treatment (General)

Wood members in contact with concrete, Decay (Termite)
used in connection with roofing, furring for
interior plywood panels on ceiling and walls,
or exposed to moisture

PART 3 - EXECUTION

3.01 INSPECTION

A. Examine the areas and conditions under which rough carpentry work is to be installed.  
Do not proceed with rough carpentry work until unsatisfactory conditions have been 
corrected.

3.02 INSTALLATION

A. General:

1. Material with defects, which might impair the quality of the work, and units 
which are too small to fabricate with a minimum of joints or the optimum joint 
arrangement, shall be discarded.

2. All rough carpentry work shall be set accurately to required levels and lines, with 
members plumb and true, and accurately cut and fitted.

3. All rough carpentry work shall be securely attached to substrates by anchoring 
and fastening as shown, and as required for structural adequacy.

4. Fasteners shall be of size that will not penetrate members where opposite side 
will be exposed to view or will receive finish materials.  Tight connections shall 
be made.  Fasteners shall be installed without splitting of wood; predrill as 
required.

5. Use washers where required for fasteners to avoid movement of material through 
loading and/or vibration.

6. Seal cut ends where exposed to moisture or where moisture could migrate via 
gravity, capillary action, expansion or pressure gradients.

B. Wood Grounds, Nailers, and Blocking:

1. Wood grounds, nailers, and blocking shall be installed where indicated on the 
Plans, and wherever required for screeding or attachment of other work.  Shapes 
shall be formed as shown and cut as required for true line and level of work to be 
attached.

2. Attach to substrates as required to support applied loading.  Countersink bolts 
and nuts flush with surfaces, unless otherwise indicated.  Build into masonry 
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during installation of masonry work.  Where possible, anchor to formwork prior 
to concrete placement.

C. Plywood Panels:

1. Comply with applicable recommendations contained in APA Form No. E 30K 
for types of plywood panels and applications indicated.

2. Fastening Methods:  Fasten panels as follows, in strict accordance with the 
Florida Building Code:

a. Backing Panels:  Screw to supports, as applicable.

3. Install with joints butted flush and smooth out all fasteners. The fasteners shall be 
countersunk, flush with the plywood surface and concealed with wood filler and 
lightly sanded to produce a smooth, uniform finish.

END OF SECTION 06 10 00
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SECTION 06 40 23
INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. Interior standing and running trim.

2. Wood furring, blocking, shims, and hanging strips for installing interior architectural 
woodwork items that are not concealed within other construction.

3. Shop priming of interior architectural woodwork.

4. Shop finishing of interior architectural woodwork.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) 
Requirements

B. ROUGH CARPENTRY: Section 06 10 00.

C. PAINTING: Section 09 91 00.

D. QUARTZ AGGLOMERATE COUNTERTOPS: Section 12 36 61.

1.03 SUBMITTALS

A. Product Data: For the following:

1. Anchors.

2. Adhesives.

3. Shop finishing materials.

4. Fire-Retardant Treatment (as applicable): Include data and warranty information 
from chemical-treatment manufacturer and certification by treating plant that treated 
materials comply with requirements.

B. Shop Drawings:

1. Include the following:

a. Dimensioned plans, elevations, and sections.

b. Attachment details.
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2. Show large-scale details.

3. Show locations and sizes of furring, blocking, and hanging strips, including blocking 
and reinforcement concealed by construction and specified in other Sections.

C. Samples: For each exposed product and for each shop-applied color and finish specified.

D. Qualification Data: For architectural woodwork manufacturer and Installer.

E. Product Certificates: For the following:

1. Composite wood and agrifiber products.

2. Adhesives.

3. Field quality-control reports.

1.04 FIELD CONDITIONS

1. Environmental Limitations: Do not deliver or install interior architectural woodwork 
until building is enclosed, wet-work is complete, and HVAC system is operating and 
maintaining temperature and relative humidity at levels designed for building 
occupants for the remainder of the construction period.

PART 2 - PRODUCTS

2.01 ARCHITECTURAL WOODWORK, GENERAL

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 
Standards for grades of interior architectural woodwork indicated for construction, finishes, 
installation, and other requirements.

2.02 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH

A. Architectural Woodwork Standards Grade: Custom.

B. Hardwood Lumber:

1. Species: As indicated on Plans or selected by Engineer.

2. Cut: Plain sliced/plain sawn

3. Wood Moisture Content: 8 to 13 percent.

4. For rails thicker than available lumber, use veneered construction. Do not glue for 
thickness.

5. For trim items wider than available lumber, use veneered construction. Do not glue 
for width.

C. Softwood Lumber:
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1. Species: As indicated on Plans or selected by Engineer.

2. Cut: Plain sawn.

3. Wood Moisture Content: 8 to 13.

4. Provide split species on trim that faces areas with different wood species, matching 
each face of woodwork to species and cut of finish wood surfaces in areas finished.

5. For trim items wider than available lumber, use veneered construction. Do not glue 
for width.

6. For base wider than available lumber, glue for width. Do not use veneered 
construction.

7. For rails thicker than available lumber, use veneered construction. Do not glue for 
thickness.

8. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 
inches wide.

2.03 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH

A. Architectural Woodwork Standards Grade: Custom.

1. Wood Species: As indicated on Plans or selected by Engineer.

2. Wood Moisture Content: 8 to 13 percent.

2.04 HARDWOOD SHEET MATERIALS

A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements 
of the Architectural Woodwork Standards for each type of interior architectural woodwork 
and quality grade specified unless otherwise indicated.

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130.

2. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.

3. Softwood Plywood: DOC PS 1, medium-density overlay.

4. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1.

a. Interior Wall and casework panels: Provide plywood panels with marine-
grade designation, APA A-B non-fire rated, with A side finish facing the 
interior of the building, in minimum 3/4 inch thickness with a stainable 
surface, unless otherwise indicated.

b. Class C interior finish in accordance with ASTM E84 or UL 723.

(1) Flame spread index: 76-20
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(2) Smoke developed: 0-450

2.05 FIRE-RETARDANT-TREATED WOOD MATERIALS

A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, 
use materials complying with requirements that are acceptable to authorities having 
jurisdiction and with fire-test-response characteristics specified as determined by testing 
identical products according to test method indicated by a qualified testing agency.

1. Use treated materials that comply with requirements of the Architectural Woodwork 
Standards. Do not use materials that are warped, discolored, or otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 
adversely affect finishes. Do not use colorants to distinguish treated materials from 
untreated materials.

3. Identify fire-retardant-treated materials with appropriate classification marking of 
qualified testing agency in the form of removable paper label or imprint on surfaces 
that will be concealed from view after installation.

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

1. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 
and 15 percent, respectively.

2.06 2.06 MISCELLANEOUS MATERIALS

A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber, Fire-retardant-treated 
softwood lumber, kiln-dried to less than 15 percent moisture content.

1. Preservative Treatment: Provide softwood lumber treated by pressure process, 
AWPA U1; Use Category UC3b.

a. Provide where in contact with concrete or masonry.

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

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

d. Mark lumber with treatment quality mark of an inspection agency approved 
by the American Lumber Standards Committee's (ALSC) Board of Review.
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2. Fire-Retardant Treatment: Complying with requirements; provide where indicated or 
required.

B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing 
manufacturer.

C. Anchors: Select material, type, size, and finish required for each substrate for secure 
anchorage.

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors.

2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of 
exterior walls and at floors. 

D. Installation Adhesive: Product recommended by fabricator for each substrate for secure 
anchorage.

2.07 FABRICATION

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 
fabrication.

B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated.

1. Ease edges to radius indicated for the following:

a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise 
indicated.

b. Edges of Rails and Similar Members More Than 3/4 Inch Thick: 1/8 inch.

C. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site.

1. Disassemble components only as necessary for shipment and installation.

2. Where necessary for fitting at site, provide allowance for scribing, trimming, and 
fitting.

3. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.

a. Install dowels, screws, bolted connectors, and other fastening devices that 
can be removed after trial fitting.

b. Verify that parts fit as intended, and check measurements of assemblies 
against field measurements indicated on approved Shop Drawings before 
disassembling for shipment.
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2.08 SHOP PRIMING

A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, 
filling countersunk fasteners, sealing concealed surfaces, and similar preparations for 
finishing interior architectural woodwork, as applicable to each unit of work.

B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood 
primer as specified in Section 09 91 00 - PAINTING.

1. Backpriming: Apply one coat of primer, compatible with finish coats, to concealed 
surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete 
or masonry and to end-grain surfaces.

C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with 
required pretreatments and first coat of finish as specified in Section 09 91 00 - PAINTING.

1. Backpriming: Apply one coat of sealer, compatible with finish coats, to concealed 
surfaces of woodwork. Apply two coats to surfaces installed in contact with concrete 
or masonry and to end-grain surfaces.

2.09 SHOP FINISHING

A. Finish interior architectural woodwork as indicated on Plans at fabrication shop. Defer only 
final touchup, cleaning, and polishing until after installation.

B. Preparation for Finishing: Comply with Architectural Woodwork Standards, Section 5 for 
sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations 
for finishing interior architectural woodwork, as applicable to each unit of work.

C. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to concealed 
surfaces of interior architectural woodwork. Apply two coats to end-grain surfaces.

PART 3 - EXECUTION

3.01 PREPARATION

A. Before installation, condition interior architectural woodwork to humidity conditions in 
installation areas for not less than 72 hours prior to beginning of installation.

B. Before installing interior architectural woodwork, examine shop-fabricated work for 
completion and complete work as required, including removal of packing and backpriming of 
concealed surfaces.

3.02 INSTALLATION

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 
installed.
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B. Assemble interior architectural woodwork and complete fabrication at Project site to the 
extent that it was not completed during shop fabrication.

C. Install interior architectural woodwork level, plumb, true in line, and without distortion.

1. Shim as required with concealed shims.

2. Install level and plumb to a tolerance of 1/8 inch in 96 inches.

D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, 
and repair damaged finish at cuts.

E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes 
according to AWPA M4.

F. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical 
treatment manufacturer's written instructions, including those for adhesives used to install 
woodwork.

G. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 
substrates.

1. Secure with countersunk, concealed fasteners and blind nailing.

2. Use fine finishing nails or finishing screws for exposed fastening, countersunk and 
filled flush with interior architectural woodwork.

3. For shop-finished items, use filler matching finish of items being installed.

H. Standing and Running Trim:

1. Install with minimum number of joints possible, using full-length pieces (from 
maximum length of lumber available) to greatest extent possible.

2. Do not use pieces less than 60 inches long, except where shorter single-length pieces 
are necessary.

3. Scarf running joints and stagger in adjacent and related members.

4. Filling with wood filler is more labor intensive than filling with latex sealant.

5. Install standing and running trim with no more variation from a straight line than 1/8 
inch in 96 inches.

END OF SECTION 06 40 23
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SECTION 07 13 20
SELF-ADHERING SHEET UNDERLAYMENT

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes self-adhering sheet underlayment applied to roof composite 
insulation board for standing seam metal roof panels as indicated on the Plans.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements

B. ROOF AND DECK INSULATION: Section 07 22 00.

C. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.

D. FORMED METAL WALL PANELS: SECTION 07 42 13.13.

E. SHEET METAL FLASHING AND TRIM: SECTION 07 62 00.

1.03 SUBMITTALS

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

B. Samples for Verification: For the following products, of sizes indicated, to verify color 
selected.

1. Self-Adhering Underlayment: 12 inches square.

1.04 QUALITY ASSURANCE

A. Source Limitations: Obtain self-adhering sheet underlayment through one source from a 
single underlayment manufacturer.

B. Fire-Test-Response Classification: Provide underlayment with the fire-test-response 
characteristics indicated, as determined by testing identical products per test method below 
by UL or another testing and inspecting agency acceptable to authorities having 
jurisdiction.  Identify materials with appropriate markings of applicable testing and 
inspecting agency.

1. Exterior Fire-Test Exposure: Class A; ASTM E 108, or UL 790, for application 
and roof slopes indicated.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store underlayment rolls on end on pallets or other raised surfaces. Do not double-stack 
rolls.
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1. Handle, store, and place materials in a manner to avoid significant or permanent 
damage to roof deck or structural supporting members.

B. Protect unused underlayment from weather, sunlight, and moisture when left overnight or 
when roofing work is not in progress.

1.06 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit underlayment work to be performed according to manufacturer's written 
instructions and warranty requirements.

1. Install self-adhering sheet underlayment within the range of ambient and substrate 
temperatures recommended by manufacturer.

PART 2 - PRODUCTS

2.01 UNDERLAYMENT MATERIALS

A. Self-Adhering Sheet Underlayment, Polyethylene Faced: ASTM D 1970, minimum of 40 
mil thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-
modified asphalt adhesive, with release paper backing; cold applied. Provide primer for 
adjoining concrete or masonry surfaces to receive underlayment.

1. As required by roofing system product approval.

PART 3 - EXECUTION

3.01 EXAMINATION

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

1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 
completely anchored.

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

3.02 UNDERLAYMENT INSTALLATION

A. Install self-adhering sheet underlayment in accordance with manufacturer’s written 
instructions. Install at locations indicated on Plans, lapped in direction to shed water. Lap 
sides not less than 3-1/2 inches. Lap ends not less than 6 inches staggered 24 inches 
between courses. Roll laps with roller. Cover underlayment within seven days.

END OF SECTION 07 13 20
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SECTION 07 21 00
THERMAL INSULATION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) 
Requirements .

1.02 SUMMARY

A. Section Includes: 

1. Polyisocyanurate foam-plastic board.

2. Glass Fiber Blanket

B. Related Requirements:

1. Section 09 29 00 "Gypsum Board" for sound attenuation blanket used as acoustic 
insulation.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Low-emitting product certification.

1.04 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each product, for tests performed by a qualified testing agency.

B. Evaluation Reports: For foam-plastic insulation, from ICC-ES.

1.05 QUALITY ASSURANCE

A. Surface-Burning Characteristics: as determined by testing identical products according to 
ASTM E 84 by qualified testing agency. Identify products with the appropriate markings of 
applicable test agency.

1.06 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 
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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.

PART 2 - PRODUCTS

2.01 POLYISOCYANURATE FOAM-PLASTIC BOARD

A. Polyisocyanurate Board, Foil-Faced, Polyisocyanurate Board Insulation: ASTM C 1289, 
Type I, foil-faced on both sides, with maximum flame-spread and smoke-developed indexes 
of 75 and 450, respectively, based on tests performed on unfaced core on thicknesses up to 
4 inches.

B. R-value: 5.7 per cubic inch

2.02 REFLECTIVE INSULATIONS

A. Sheet Radiant Barrier: ASTM C 1313/C 1313M with at least one surface with emittance 
value of 0.1 or less as measured per ASTM C 1371.

1. Construction: Foil on one side of substrate.

2. Surface-Burning Characteristics: Maximum flame-spread and smoke-developed 
indexes of 5 and 10 respectively.

3. Water-Vapor Transmission: 1 perm, maximum.

2.03 VAPOR RETARDERS

A. Polyethylene Vapor retarders: ASTM D 4397, 6 mils (0.15 mm) with maximum permeance 
rating of 0.13 perm (7.5 ng/PA x s x sq. m)

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

C. Vapor-Retarder fasteners: Pancake-head self-tapping steel drill screws; with fender 
washers.

D. Single-Component Non-sag, Urethane Sealant: ASTM C920, Type I, Grade NS, Class 25, 
Use NT related to exposure, and use O related to vapor-barrier-related substrates.

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

2.04 INSULATION FASTENERS

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

1. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 
inches (50 mm) square.

2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in 
diameter; length to suit depth of insulation.

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

1. Manufacturers:

a. Gemco: 90-degree Insulation hangers.

2. Angle: Formed from 0.030-inch- (0.762-mm-) thick, perforated, galvanized carbon-
steel sheet with each leg 2 inches (50 mm) square.

3. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch (2.67 mm) in 
diameter; length to suit depth of insulation.

C. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-) 
thick galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to 
hold insulation securely in place, but not less than 1-1/2 inches (38 mm) square or in 
diameter.

1. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in the following locations:

a. Crawl spaces.

b. Ceiling plenums.

c. Attic spaces.

D. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely 
to substrates without damaging insulation, fasteners, or substrates.

2.05 ACCESSORIES

A. Insulation for Miscellaneous Voids:

1. Glass-Fiber Insulation: ASTM C 764, Type II, loose fill; with maximum flame-
spread and smoke-developed indexes of 5, per ASTM E 84.

2. 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 
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without damaging insulation and substrates.

C. Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion 
of type recommended by manufacturer of cellular-glass block insulation.

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

PART 3 - EXECUTION

3.01 PREPARATION

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

3.02 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.

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

3.03 INSTALLATION OF SLAB INSULATION

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 36 inches (915 mm) 
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 36 inches (915 mm) in 
from exterior walls.

3.04 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

A. Blanket Insulation: Install in cavities formed by framing members according to the 
following requirements:

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

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

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures 
not rated for or protected from contact with insulation.

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

5. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 
support unfaced blankets mechanically and support faced blankets by taping flanges 
of insulation to flanges of metal studs.

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

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

7. Vapor-Retarder-Faced Blankets: Tape joints and ruptures in vapor-retarder facings, 
and seal each continuous area of insulation to ensure airtight installation.

a. Exterior Walls: Set units with facing placed toward as indicated on 
Drawings.

b. Interior Walls: Set units with facing placed as indicated on Drawings.

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

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum 
volume equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m).

2. Spray Polyurethane Insulation: Apply according to manufacturer's written 
instructions.

C. Loose-Fill Insulation: Apply according to ASTM C 1015 and manufacturer's written 
instructions. Level horizontal applications to uniform thickness as indicated, lightly settle 
to uniform density, but do not compact excessively.

1. For cellulosic-fiber loose-fill insulation, comply with CIMA's Bulletin #2, 
"Standard Practice for Installing Cellulose Insulation."

D. Spray-Applied Cellulosic Insulation: Apply spray-applied insulation according to 
manufacturer's written instructions. Do not apply insulation until installation of pipes, ducts, 
conduits, wiring, and electrical outlets in walls is completed and windows, electrical boxes, 
and other items not indicated to receive insulation are masked. After insulation is applied, 
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make flush with face of studs by using method recommended by insulation manufacturer.

3.05 INSTALLATION OF CURTAIN-WALL INSULATION

A. Install board insulation in curtain-wall construction according to curtain-wall 
manufacturer's written instructions.

1. Hold insulation in place by securing metal clips and straps or integral pockets within 
window frames, spaced at intervals recommended in writing by insulation 
manufacturer to hold insulation securely in place without touching spandrel glass. 
Maintain cavity width of dimension indicated on Drawings between insulation and 
glass.

2. Install insulation to fit snugly without bowing.

3.06 INSTALLATION OF REFLECTIVE INSULATION

A. Install sheet reflective insulation according to ASTM C 727.

B. Install sheet radiant barriers according to ASTM C 1744.

C. Install interior radiation control coating system according to ASTM C 1321.

3.07 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES

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

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

2. Apply insulation stand-offs to each spindle to create cavity width indicated between 
concrete substrate and insulation.

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

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

3.08 INSTALLATION OF VAPOR RETARDERS

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

B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
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1. Fasten vapor retarders to framing at top, end, and bottom edges: at perimeter of wall 
openings; lap joints. Space fasteners 16 inches (406 mm) o.c.

2. Before installing vapor retarders, apply urethane sealant to flanges of metal framing 
including runner track, metal studs, and framing around door and window openings. 
Seal overlapping joints with vapor retarders. Locate all joints over framing 
members or other solid surfaces.

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

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

3.09 PROTECTION

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

END OF SECTION 07 21 00
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SECTION 07 22 00
ROOF AND DECK INSULATION

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes rigid polyisocyanurate roof and deck insulation and GFR or CGF 
facer on the bottom for use with standing seam metal roof panels.

1. As indicated on plans

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements.

B. ROUGH CARPENTRY: Section 06 10 00.

C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20.

D. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.

1.03 SUBMITTALS

A. Product Data: Manufacturer’s specifications, installation instructions, and product data 
sheets for insulation board and related accessories.

B. Shop Drawings: Roof plan showing layout of boards and fastening patterns.

C. Samples: 6” x 6” of proposed board and related fasteners.

1.04 CODE/STANDARD COMPLIANCE

A. Product Compliance: The roof and deck insulation shall have a State of Florida Product 
Control Notice of Acceptance (NOA) and meet all requirements of the Florida Product 
Approval System as required by Florida Statute 553.842 and Florida Administrative Code 
9B-72.

B. UL Class A Roof System requirements and FMG Class I Roof System for designated wind 
load per FMG Loss Prevention Data Sheet 1-28, “Wind Loads to Roof Systems and Roof 
Deck Securement.”

C. Comply with the following testing procedures:

1. Florida Building Code Test Protocol TAS 105-Test Procedure for Field 
Withdrawal Resistance Testing.

2. Florida Building Code Test Protocol TAS 114-Test Procedures for Roof System 
as the High Velocity Hurricane Zone Jurisdiction.
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a. Appendix A- Test Procedure for Above Deck Combustibility ASTM E 
108.

b. Appendix C-Test Procedure for Simulated Uplift Pressure Resistance of 
Roof System Assemblies.

1.05 1.05 QUALITY ASSURANCE

A. Manufacturer’s Qualifications: Company specializing in manufacturing products specified 
in this Section with minimum 10-years documented experience.

B. Installer Qualifications: Company specializing in the installation of products specified in 
this Section with minimum 5-years documented experience using products of same type 
and scope as used for this Project.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in packages labeled with material name, thermal value and product code.

B. When stored outdoors or on the Project site, insulation shall be stacked on pallets at least 
3-inches above ground level and completely covered with a waterproof covering. The 
temporary factory-applied packaging shall be slit or removed to prevent accumulation of 
condensation. Insulation which has become wet or damaged shall be removed and replaced 
with solid, dry insulation.

1.07 PROJECT CONDITIONS

A. Sequencing: Coordinate with metal roofing installer and roof and deck insulation 
manufacturer’s installation instructions.

B. Maintain environmental conditions (temperature, humidity and ventilation) within limits 
recommended by roof and deck insulation manufacturer for optimum results. Do not install 
products under environmental conditions outside roof and deck insulation manufacturer’s 
limits.

PART 2 - PRODUCTS

2.01 ROOF AND DECK INSULATION

A. Basis of Design: HUNTER PANELS, H-SHIELD NB

B. Roof and deck insulation shall be constructed as follows:

1. Panel Area (Size): 4-foot x 8-foot.

2. 3/4-inch thick CDX board.

3. Polyisocyanurate Insulation, thickness as required to achieve R value - 25
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4. GRF or CGF facer.

C. Roof and deck insulation shall conform to the following:

1. ASTM C 1289, Type V.

2. UL Standard 1256 Classification; Construction No. 120, 123 & 458.

3. UL Standard 790 (ASTM E 108): For use with Class A, B or C Shingles, Metal or 
Tile Roof Coverings.

4. FM Standard 4450 & 4470 Approved (1-90, 1-105); Approved for Class 1 
Insulated Roof Deck Construction.

5. State of Florida Product Approval: FL17989.

6. Dimensional Stability: ASTM D 2126: <2%.

7. Compressive Strength: ASTM D 1621: 25 psi.

8. Water Absorption: ASTM C 209 (<1.5%).

9. Water Vapor Transmission: ASTM E96: <1.0 perm.

10. Product Density: ASTM D 1622: Nominal 2.0 pcf.

11. Flame Spread: ASTM E 84 10 min.: 40-60.

12. Smoke Developed: ASTM E 84 10 min.: 50-170.

13. Tensile Strength: ASTM D 1623: 730 psf.

14. Service Temperature: -100-degrees F to +250-degrees F.

D. Nail Base Fasteners:

1. Manufacturer’s engineered fastener for nailable insulation board in material, 
length, thickness, coating as recommended by manufacturer for applicable 
condition. 

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine precast concrete roof deck substrates, areas, and conditions, with Installer present, 
for compliance with requirements for installation tolerances and other conditions affecting 
performance of Work.

1. Verify that substrate is sound, dry, smooth, clean and sloped for drainage.

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

A. Install roof and deck insulation in accordance with manufacturer’s written instructions. Use 
approved mechanical fasteners as required by governing code requirements.

B. Install with end joints staggered.

3.03 PROTECTION

A. Remove trash and construction debris from insulation surface prior to application of 
roofing membrane.

B. Do not leave installed insulation exposed to weather. Cover and waterproof completed roof 
system immediately after installation.

1. Temporarily seal exposed insulation edges at the end of each work day.

2. Remove and replace installed insulation that has become wet or damaged with new 
insulation.

END OF SECTION 07 22 00
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SECTION 07 41 13
STANDING SEAM ROOF METAL PANELS

PART 1 - GENERAL

1.01 WORK INCLUDED

A. Furnish and install standing seam metal roof panels and related attachments/accessories as 
indicated on Plans and specified herein.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements

B. ROUGH CARPENTRY: Section 06 10 00.

C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20.

D. ROOF AND DECK INSULATION: Section 07 22 00.

E. FORMED METAL WALL PANELS: SECTION 07 42 13.13

F. FLASHING AND SHEET METAL: Section 07 60 00.

G. JOINT SEALANTS: Section 07 92 00.

1.03 PERFORMANCE REQUIREMENTS

A. General: Provide metal roof panel assemblies that comply with performance requirements 
specified as determined by testing manufacturers’ standard assemblies similar to those 
indicated for this Project, by a qualified testing and inspecting agency.

B. Air Infiltration: Air leakage through assembly of not more than 0.06 cfm/sq. ft. of roof area 
when tested according to ASTM E 1680 at the following test-pressure difference:

1. Test-Pressure Difference: Positive and negative 1.57 lbf/sq. ft.

2. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 lbf/sq. ft. 
and the greater of 75 percent of building live load or 50 percent of building design 
positive wind-pressure difference.

3. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-
pressure difference

C. Water Penetration: No water penetration when tested according to ASTM E 1646 at the 
following test-pressure difference:

1. Test-Pressure Difference; 20 percent of positive design wind pressure, but not less 
than 6.24 lbf/sq. ft. and not more than 120.0 lbf/sq. ft.
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2. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 lbf/sq. ft. 
and the greater of 75 percent of building live load or 50 percent of building design 
positive wind-pressure difference.

3. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-
pressure difference.

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

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

1.04 CODE/STANDARD COMPLIANCE

A. Product Compliance: The roofing system in its entirety will be provided as one of the 
following: 

1. With a State of Florida Product Control Notice of Acceptance (NOA) and/or 
Florida Product Approval, and meet all requirements of the Florida Product 
Approval System as required by Florida Statute 553.842 and Florida 
Administrative Code 9B-72. 

2. Deferred engineering design for site-specific loading conditions and meeting or 
exceeding structural design requirements as specified herein and within the Plans. 

B. UL Class A Roof System requirements and FMG Class I Roof System for designated wind 
load per FMG Loss Prevention Data Sheet 1-28, “Wind Loads to Roof Systems and Roof 
Deck Securement.” 

C. Provide roof covering materials bearing UL Classification Marking on bundle, package 
and/or container indicating that materials have been produced under UL's Classification 
and Follow-up Service. 

D. Comply with the following testing procedures: 

1. Florida Building Code Test Protocol TAS 105-Test Procedure for Field 
Withdrawal Resistance Testing. 

2. Florida Building Code Test Protocol TAS 114-Test Procedures for Roof System 
as the High Velocity Hurricane Zone Jurisdiction. 

a. Appendix A- Test Procedure for Above Deck Combustibility ASTM E 
108. 

b. Appendix C-Test Procedure for Simulated Uplift Pressure Resistance of 
Roof System Assemblies.
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1.05 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and approved by manufacturer.

1. Installer’s responsibilities include fabricating and installing metal roof panel 
assemblies and providing professional engineering services needed to assume 
engineering responsibility.

2. Engineering Responsibility: Preparation of data for metal roof panels and 
accessories, including shop drawings, based on testing and engineering analysis of 
manufacturer’s standard units in assemblies similar to those indicated for this 
Project.

B. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, 
as documented according to ASTM E 548.

C. Source Limitations: Obtain each type of metal roof panels through one source from a single 
manufacturer.

D. Pre-Installation Conference: Conduct conference at Project site. Review methods and 
procedures related to metal roof panel assemblies.

1. Meet with Owner, Engineer, testing and inspecting agency representative, metal 
roof panel Installer, metal roof panel manufacturer’s representative, deck Installer, 
and installers whose work interfaces with or affects metal roof panels including 
installers of roof accessories.

1.06 SUBMITTALS

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of metal roof panel and accessory.

B. Shop Drawings: Show fabrication and installation layouts of metal roof panels; details of 
edge conditions, joints, panel profiles, corners, anchorages, trim, flashings, closures, and 
accessories; and special details. Distinguish between factory- and field-assembled work.  

1. Accessories: Include details of the following items, at a scale of not less than 1-1/2 
inches per 12 inches:

a. Fascia, flashing and trim.

2. For installed products indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified Professional Engineer currently 
registered in the State of Florida responsible for their preparation.

C. Calculations Include calculations with registered engineer seal, verifying wall panel and 
attachment method resist wind pressures imposed on it pursuant to applicable building 
codes.

D. Samples for Verification: For each type of exposed finish required, prepared on samples of 
size indicated below:
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1. Metal Roof Panels: 12 inches long by actual panel width. Include fasteners, clips, 
closures, and other metal roof panel accessories.

2. Fascia, Trim and Closures: 12 inches long. Include fasteners and other exposed 
accessories.

3. Accessories: 12 inch long samples for each type of accessory.

E. Qualification Data: For Installer and Manufacturer.

F. Field quality control inspection reports.

G. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for the following:

1. Metal Roof Panels: Include reports for air infiltration, water penetration, and 
structural performance.

H. Maintenance Data: For metal roof panels to include in maintenance manuals.

I. Warranties: Special warranties specified in this Section.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, metal roof panels, and other manufactured items so as not to 
be damaged or deformed. Package metal roof panels for protection during transportation 
or handling.

B. Unload, store, and erect metal roof panels in a manner to prevent bending, warping, 
twisting, and surface damage.

C. Stack metal roof panels on platforms or pallets, covered with suitable weathertight and 
ventilated covering. Store metal roof panels to ensure dryness. Do not store metal roof 
panels in contact with other materials that might cause staining, denting, or other surface 
damage.

D. Protect strippable protective covering on metal roof panels from exposure to sunlight and 
high humidity, except to extent necessary for period of metal roof panel installation.

1.08 PROJECT CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal roof panels to be performed according to 
manufacturers’ written instruction and warranty requirements.

B. Field Measurements: Verify locations of roof framing and roof opening dimensions by 
field measurements before metal roof panel fabrication and indicate measurements on shop 
drawings.

1.09 WARRANTY

A. Manufacturer’s Warranty: Manufacturer’s standard form in which manufacturer agrees to 
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repair or replace components of metal roof panel assemblies that fail in materials or 
workmanship within specified warranty period.

1. Roofing panel manufacturer shall warranty against perforation or structural failure 
of metal roofing panels, underlayment, and associated accessories.

2. Roofing panel manufacturer shall warranty the metal panel system will be 
watertight. Warranty will state if repairs are necessary, guarantor will provide 
materials and labor to make repairs at no cost to Owner.

3. Warranty Period: 20 years from date of Final Acceptance

B. Panel Finish Warranty: Manufacturer’s standard form in which manufacturer agrees to 
repair finish or replace metal roof panels that show evidence of deterioration of factory-
applied finishes within specified warranty period.

1. Roofing panel manufacturer shall warranty for minimum period of 5 years that the 
finish color will not change more than 5 NBS units in accordance with ASTM D 
2244-78 and will not crack, peel or lose adhesion with the substrate for a period of 
20 years. 

PART 2 - PRODUCTS

2.01 PANEL MATERIALS

A. Basis-of-Design:

1. Manufacturer: Berridge Manufacturing Company

2. Product: Double-lock Zee-Lock Panel

3. Metal Standing Seam Roof Panels and Wall Panels shall be the same manufacturer

B. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet metallic coated by 
the hot-dip process and prepainted by the coil-coating process to comply with ASTM A 
755. 

1. Aluminum-Zinc Alloy-Coated Steel Sheet: Galvalume® ASTM A 792, AZ-50 
coating designation, Grade 40; structural quality.

2. Profile/Surface/Color: Roof panels to be selected as approved by /Engineer and/or 
Owner.

3. Exposed Finishes: Apply the following coating, as specified or indicated on Plans:

a. High-Performance Organic Finish: AA-C12C42R1x. Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers’ written instructions.

(1) Fluoropolymer Two-Coat System: Manufacturer’s standard two-
coat, thermocured system consisting of specially formulated 
inhibitive primer and fluoropolymer color topcoat containing not 
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less than 70 percent polyvinylidene fluoride resin by weight; 
complying with AAMA 2605.

(2) Finish color shall be coordinated and approved by Architect.

4. Concealed Finish: Apply pretreatment and manufacturer’s standard white or light-
colored acrylic or polyester backer finish, consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.5 mil.

C. Provide full length panels, typical with no intermediate lap joints.

2.02 UNDERLAYMENT MATERIALS

A. Refer to Section 07 13 20 – SELF-ADHERING SHEET UNDERLAYMENT and Section 
07 22 00 – ROOF AND DECK INSULATION for substrate and underlayment materials.

1. Provide complete tested assembly with approved underlayment product and 
anchorages per manufacturer and deferred engineering design.

B. Slip Sheet (if required): Building paper, minimum 5 lb/100 sq. ft., rosin sized.

2.03 MISCELLANEOUS MATERIALS

A. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, 
and other suitable fasteners designed to withstand design loads. Provide exposed fasteners 
with heads matching color of metal roof panels by means of plastic caps or factory-applied 
coating.

1. Fasteners for Roof Panels: Self-drilling or self-tapping 410 stainless or zinc-alloy 
steel hex washer head, with EPDM or PVC washer under heads of fasteners 
bearing on weather side of metal roof panels.

2. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with hex 
washer head.

3. Blind Fasteners: High-strength stainless steel rivets.

B. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil 
dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos 
fibers, sulfur components, and other deleterious impurities.

2.04 ACCESSORIES

A. Roof Panel Accessories: Provide components required for a complete metal roof panel 
assembly including trim, fascias, corner units, ridge closures, clips, flashings, sealants, 
gaskets, fillers, closure strips, and similar items. Match material and finish of metal roof 
panels, unless otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal 
roof panels.

2. Clips: Minimum 0.0625 inch thick, stainless steel panel clips designed to withstand 
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negative-load requirements.

3. Cleats: Mechanically seamed cleats formed from minimum 0.0250 inch thick, 
stainless steel.

4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer.

5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1inch thick, flexible closure 
strips; cut or premolded to match metal roof panel profile. Provide closure strips 
where indicated or necessary to ensure weathertight construction.

B. Flashing and Trim: Formed from 0.0179 inch thick, aluminum-zinc alloy-coated steel sheet 
pre-painted with coil coating. Provide flashing and trim as required to seal against weather 
and to provide finished appearance. Locations include, but are not limited to, eaves, rakes, 
corners, bases, framed openings, ridges, fascias, and fillers. Finish flashing and trim with 
same finish system as adjacent metal roof panels.

2.05 FABRICATION

A. General: Fabricate and finish metal roof panels and accessories at the factory to greatest 
extent possible, by manufacturer's standard procedures and processes, as necessary to 
fulfill indicated performance requirements demonstrated by laboratory testing. Comply 
with indicated profiles and with dimensional and structural requirements.

B. Provide panel profile for full length of panel.

C. Sheet Metal Accessories: Fabricate flashing and trim to comply with recommendations in 
SMACNA’s “Architectural Sheet Metal Manual” that apply to the design, dimensions, 
metal, and other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, 
buckling, and tool marks and that are true to line and levels indicated, with exposed 
edges folded back to form hems.

2. Sealed Joints: Form non-expansion but movable joints in metal to accommodate 
elastomeric sealant to comply with SMACNA standards.

3. Conceal fasteners and expansion provisions where possible. Exposed fasteners are 
not allowed on faces of accessories exposed to view.

4. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended by metal roof 
panel manufacturer.

a. Size: As recommended by SMACNA’s “Architectural Sheet Metal 
Manual” or metal roof panel manufacturer for application but not less than 
thickness of metal being secured.
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PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal roof panel supports, and other conditions 
affecting performance of work.

B. Examine roughing-in for components and systems penetrating metal roof panels to verify 
actual locations of penetrations relative to seam locations of metal roof panels before metal 
roof panel installation.

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

3.02 UNDERLAYMENT INSTALLATION 

A. Felt Underlayment (if required): Install felt underlayment and building-paper slip on 
membrane covered roof sheathing under metal roof panels, unless otherwise recommended 
by metal roof panel manufacturer. Use adhesive for temporary anchorage, where possible, 
to minimize use of mechanical fasteners under metal roof panels. Apply from eave to ridge, 
in shingle fashion to shed water, with lapped joints of not less than 2 inches.

3.03 METAL ROOF PANEL INSTALLATION, GENERAL

A. General: Provide metal roof panels of full length from eave to ridge with no horizontal 
joints. Anchor metal roof panels and other components of the Work securely in place, with 
provisions for thermal and structural movement.

1. Field cutting of metal roof panels by torch is not permitted.

2. Rigidly fasten eave end of metal roof panels and allow ridge end free movement 
due to thermal expansion and contraction. Predrill panels.

3. Provide metal closures at peaks, rake edges, and each side of ridge and hip caps.

4. Flash and seal metal roof panels with weather closures at eaves, rakes, and at 
perimeter of all openings. Fasten with self-tapping screws.

5. Locate and space fastenings in uniform vertical and horizontal alignment to 
provide equal temperature movement.

6. Install ridge and hip caps as metal roof panel work proceeds.

7. Locate panel splices over, but not attached to, structural supports. Stagger panel 
splices and end laps to avoid a four-panel lap splice condition.

8. Lap metal flashing over metal roof panels to allow moisture to run over and off the 
material.

B. Fasteners:

1. Roof Panels: Use stainless steel fasteners for surfaces exposed to the exterior and 
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galvanized steel for surfaces exposed to the interior. Touch up exterior fasteners 
with panel color.

C. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, 
protect against galvanic action by painting contact surfaces with bituminous coating, by 
applying rubberized-asphalt underlayment to each contact surface, or by other permanent 
separation as recommended by metal roof panel manufacturer.

1. Coat back side of steel roof panels with bituminous coating where roof panels will 
contact wood, ferrous metal, or cementitious construction.

D. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required 
for weatherproof performance of metal roof panel assemblies. Provide types of gaskets, 
fillers, sealants indicated or, if not otherwise indicated, types recommended by metal roof 
panel manufacturer.

1. Seal side joints as recommended by metal roof panel manufacturer.

2. Prepare joints and apply sealants to comply with requirements of Section 07 92 00 
– JOINT SEALANT.

3.04 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight mounting 
and provide for thermal expansion. Coordinate installation with flashings and other 
components.

1. Install components required for a complete metal roof panel assembly including 
trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, 
closure strips, and similar items.

B. Fascia, Flashing, Gutters, and Trim: Comply with performance requirements, 
manufacturer’s written installation instructions, and SMACNA’s “Architectural Sheet 
Metal Manual.” Provide concealed fasteners where possible, and set units true to line and 
level as indicated. Install work with laps, joints, and seams that will be permanently 
watertight and weather resistant.

1. Install exposed fascia, flashing and trim that is without excessive oil canning, 
buckling, and tool marks and that is true to line and levels indicated, with exposed 
edges folded back to form hems. Install sheet metal fascia, flashing and trim to fit 
substrates and to result in waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed fascia, flashing 
and trim. Space movement joints at a maximum of 10 feet with no joints allowed 
within 24 inches of corner or intersection. Where lapped or bayonet-type 
expansion provisions cannot be used or would not be sufficiently weather resistant 
and waterproof, form expansion joints of intermeshing hooked flanges, not less 
than 1 inch deep, filled with mastic sealant (concealed within joints).

C. Touch up cut edges with manufacturer’s matching color.
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3.05 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align metal roof panel units within installed tolerance of 
1/4 inch in 20 feet on slope and location lines as indicated and within 1/8 inch offset of 
adjoining faces and of alignment of matching profiles.

3.06 FIELD QUALITY CONTROL

A. Manufacturer’s Field Service: Engage a factory-authorized service representative to 
inspect completed metal roof panel installation, including accessories. Report results in 
writing.

B. Remove and replace applications of metal roof panels where inspections indicate that they 
do not comply with specified requirements.

C. Additional inspections, at Contractor’s expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

3.07 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as metal roof panels 
are installed, unless otherwise indicated in manufacturer’s written installation instructions. 
On completion of metal roof panel installation, clean finished surfaces as recommended by 
metal roof panel manufacturer. Maintain in a clean condition during construction.

B. Replace metal roof panels that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

END OF SECTION 07 41 13
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SECTION 07 42 13.13 
FORMED METAL WALL PANELS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 RELATED WORK 

A. SUMMARY OF WORK: Section 01 11 00: 

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. ROUGH CARPENTRY: Section 06 10 00. 

C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20. 

D. ROOF AND DECK INSULATION: Section 07 22 00. 

E. STANDING SEAM METAL ROOF PANELS: Section 07 41 13. 

F. FLASHING AND SHEET METAL: Section 07 60 00. 

G. JOINT SEALANTS: Section 07 92 00. 

1.03 PERFORMANCE REQUIREMENTS 

A. General: Provide metal panel assemblies that comply with performance requirements 
specified as determined by testing manufacturers’ standard assemblies similar to those 
indicated for this Project, by a qualified testing and inspecting agency. 

B. Air Infiltration: Air leakage through assembly of not more than 0.06 cfm/sq. ft. of area 
when tested according to ASTM E 1680 at the following test-pressure difference: 

1. Test-Pressure Difference: Positive and negative 1.57 lbf/sq. ft. 

2. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 lbf/sq. ft. 
and the greater of 75 percent of building live load or 50 percent of building design 
positive wind-pressure difference. 

3. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-
pressure difference 

C. Water Penetration: No water penetration when tested according to ASTM E 1646 at the 
following test-pressure difference: 

1. Test-Pressure Difference; 20 percent of positive design wind pressure, but not less 
than 6.24 lbf/sq. ft. and not more than 120.0 lbf/sq. ft. 
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2. Positive Preload Test-Pressure Difference: Greater than or equal to 15.0 lbf/sq. ft. 
and the greater of 75 percent of building live load or 50 percent of building design 
positive wind-pressure difference. 

3. Negative Preload Test-Pressure Difference: 50 percent of design wind-uplift-
pressure difference. 

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

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

1.04 CODE/STANDARD COMPLIANCE 

A. Product Compliance: The system in its entirety will be provided as one of the following:  

1. With a State of Florida Product Control Notice of Acceptance (NOA) and/or 
Florida Product Approval, and meet all requirements of the Florida Product 
Approval System as required by Florida Statute 553.842 and Florida 
Administrative Code 9B-72.  

2. Deferred engineering design for site-specific loading conditions and meeting or 
exceeding structural design requirements as specified herein and within the Plans.  

B. Comply with the following testing procedures:  

1. Florida Building Code Test Protocol TAS 105-Test Procedure for Field 
Withdrawal Resistance Testing.  

2. Florida Building Code Test Protocol TAS 114-Test Procedures for System as the 
High Velocity Hurricane Zone Jurisdiction.  

1.05 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer. 

B. Manufacturer Qualifications: Company specializing in Architectural Sheet Metal Products. 

C. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, 
as documented according to ASTM E 548. 

D. Source Limitations: Obtain each type of metal panels through one source from a single 
manufacturer. 

E. Pre-Installation Conference: Conduct conference at Project site. Review methods and 
procedures related to metal panel assemblies. 
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1. Meet with Owner, Engineer, testing and inspecting agency representative, metal 
panel Installer, metal panel manufacturer’s representative, deck Installer, and 
installers whose work interfaces with or affects metal panels including installers 
of accessories. 

1.06 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, 
closures, and accessories; and special details. 

1. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale 
of not less than 3" = 1'-0" (1:5). 

C. Calculations Include calculations with registered engineer seal, verifying wall panel and 
attachment method resist wind pressures imposed on it pursuant to applicable building 
codes. 

D. Samples for Verification: For each type of exposed finish, prepared on Samples of size 
indicated below: 

1. Metal Panels: 12 inches (305 mm) long by actual panel width. Include fasteners, 
closures, and other metal panel accessories. 

E. Qualification Data: For Installer and Manufacturer. 

F. Product Test Reports: For each product, for tests performed by a qualified testing agency. 

G. Field quality-control reports. 

H. Sample Warranties: For special warranties. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged 
or deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, 
and surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight 
and ventilated covering. Store metal panels to ensure dryness, with positive slope for 
drainage of water. Do not store metal panels in contact with other materials that might 
cause staining, denting, or other surface damage. 

D. Remove strippable protective covering on metal panels as panels are being installed. Do 
not leave the film on installed panels. 
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1.08 PROJECT CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal panels to be performed according to manufacturers’ 
written instruction and warranty requirements. 

B. Field Measurements: Verify locations of framing and opening dimensions by field 
measurements before metal panel fabrication and indicate measurements on shop 
drawings. 

1.09 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of 
soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive 
installation. 

1.10 WARRANTY 

A. Galvalume Substrate Warranty: Manufacturer's standard form in which manufacturer 
agrees to repair or replace components of metal panel systems that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing or perforating. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: 20 years and 6 months from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of 
factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to 
ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D 4214. 

c. Cracking, chipping, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 PANEL MATERIALS 

A. Basis-of-Design: 
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1. Manufacturer: Berridge Manufacturing Company 

2. Product: HS-8 Metal Fascia and Soffit Wall Panel 

3. Metal Standing Seam Roof Panels and Wall Panels shall be the same manufacturer 

2.02 CONCEALED-FASTENER, LAP-SEAM METAL WALL PANELS 

A. General: Provide factory-formed metal panels designed to be field assembled by lapping 
and interconnecting side edges of adjacent panels and mechanically attaching through 
panel to supports using concealed fasteners  in side laps. Include accessories required for 
weathertight installation. 

B. Wide-Reveal-Joint, Concealed-Fastener Metal Wall Panels 

1. Metallic-Coated Steel Sheet: Aluminum-zinc alloy-coated steel sheet complying 
with ASTM A 792/A 792M, Class AZ50 (Class AZM150) coating designation; 
structural quality. Prepainted by the coil-coating process to comply with ASTM A 
755/A 755M. 

a. Nominal Thickness: 0.029 inch (0.74 mm). 

b. Surface: Smooth, flat finish. 

c. Exterior Finish: Two-coat fluoropolymer  

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

2. Panel Coverage: 8 inches (203 mm) 

3. Panel Height: 0.875 inches (22 mm). 

2.03 UNDERLAYMENT MATERIALS 

A. Refer to Section 07 13 20 – SELF-ADHERING SHEET UNDERLAYMENT and Section 
07 22 00 – ROOF AND DECK INSULATION for substrate and underlayment materials. 

1. Provide complete tested assembly with approved underlayment product and 
anchorages per manufacturer and deferred engineering design. 

B. Slip Sheet (if required): Building paper, minimum 5 lb/100 sq. ft., rosin sized. 

2.04 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated 
steel sheet, ASTM A 653/A 653M, G90 (Z275) hot-dip galvanized coating designation or 
ASTM A 792/A 792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating 
designation unless otherwise indicated. Provide manufacturer's standard sections as 
required for support and alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, 
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gaskets, fillers, closure strips, and similar items. Match material and finish of metal panels 
unless otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal 
panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, 
flexible closure strips; cut or premolded to match metal panel profile. Provide 
closure strips where indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels 
as required to seal against weather and to provide finished appearance. Locations include, 
but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, 
fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish 
system as adjacent metal panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal panels by means of factory-applied coating. 
Provide EPDM or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible 
with panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene 
compound sealant tape with release-paper backing. Provide permanently elastic, 
nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 
thick. 

2. Joint Sealant: ASTM C 920; elastomeric polyurethane or silicone sealant; of type, 
grade, class, and use classifications required to seal joints in metal panels and 
remain weathertight; and as recommended in writing by metal panel manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311. 

2.05 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with 
dimensional and structural requirements. 

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

C. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal 
Manual" that apply to design, dimensions, metal, and other characteristics of item 
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indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, 
buckling, and tool marks and that are true to line and levels indicated, with exposed 
edges folded back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form 
seams and seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with 
flat-lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate 
sealant and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are 
not allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended in writing by 
metal panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal 
Manual" or metal wall panel manufacturer for application but not less than 
thickness of metal being secured. 

2.06 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable 
variations in same piece are not acceptable. Variations in appearance of other components 
are acceptable if they are within the range of approved Samples and are assembled or 
installed to minimize contrast. 

C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat applied by panel manufacturer 
on a continuous coil coating line, with a top side dry film thickness of 0.75± 0.05 
mil (0.019± 0.0013 mm) over 0.2± 0.05 mil (0.05± 0.0013 mm) primer coat, to 
provide a total dry film thickness of 0.95± 0.10 mil (0.024± 0.0025 mm). Prepare, 
pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions. 

2. Mica Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with suspended 
mica flakes containing not less than 70 percent PVDF resin by weight in color coat 
applied by panel manufacturer on a continuous coil coating line, with a top side 
dry film thickness of 0.75± 0.05 mil (0.019± 0.0013 mm) over 0.2± 0.05 mil (0.05± 
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0.0013 mm) primer coat, to provide a total dry film thickness of 0.95± 0.10 mil 
(0.024± 0.0025 mm). Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

3. Metallic Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with 
suspended metallic flakes containing not less than 70 percent PVDF resin by 
weight in color coat applied by panel manufacturer on a continuous coil coating 
line, with a top side dry film thickness of 0.75± 0.05 mil (0.019± 0.0013 mm) over 
0.2± 0.05 mil (0.05± 0.0013 mm) primer coat, to provide a total dry film thickness 
of 0.95± 0.10 mil (0.024± 0.0025 mm). Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

4. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-
colored acrylic or polyester backer finish consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.35 mil (0.009 mm).Metallic 
Fluoropolymer: AAMA 2605. Two-coat fluoropolymer finish with suspended 
metallic flakes containing not less than 70 percent PVDF resin by weight in color 
coat applied by panel manufacturer on a continuous coil coating line, with a top 
side dry film thickness of 0.75± 0.05 mil (0.019± 0.0013 mm) over 0.2± 0.05 mil 
(0.05± 0.0013 mm) primer coat, to provide a total dry film thickness of 0.95± 0.10 
mil (0.024± 0.0025 mm). Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal panel supports, and other conditions 
affecting performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other 
structural panel support members and anchorage have been installed within 
alignment tolerances required by metal wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances required by metal wall 
panel manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over 
sheathing or backing substrate to prevent air infiltration or water 
penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 
locations of penetrations relative to seam locations of metal panels before installation. 

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

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C 754 and metal panel manufacturer's 
written recommendations. 

3.03 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in 
orientation, sizes, and locations indicated. Install panels perpendicular to supports unless 
otherwise indicated. Anchor metal panels and other components of the Work securely in 
place, with provisions for thermal and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping 
screws. Do not begin installation until air- or water-resistive barriers and flashings 
that will be concealed by metal panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel 
splices and end laps to avoid a four-panel lap splice condition. 

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping 
screws. Fasten flashings and trim around openings and similar elements with self-
tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use 
galvanized-steel fasteners for surfaces exposed to the interior. 

2. Aluminum Panels: Use stainless-steel fasteners for surfaces exposed to the 
exterior; use stainless-steel fasteners for surfaces exposed to the interior. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 
protect against galvanic action as recommended in writing by metal panel manufacturer. 

D. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint 
at location and spacing recommended by manufacturer. 

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to 
line for neat and weathertight enclosure. 

2. Provide metal-backed washers under heads of exposed fasteners bearing on 
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weather side of metal panels. 

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. 
Use proper tools to obtain controlled uniform compression for positive seal without 
rupture of washer. 

4. Install screw fasteners with power tools having controlled torque adjusted to 
compress washer tightly without damage to washer, screw threads, or panels. 
Install screws in predrilled holes. 

5. Flash and seal panels with weather closures at perimeter of all openings. 

E. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, 
using sealant or tape as recommend by manufacturer on side laps of nesting-type 
panels; and elsewhere as needed to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and 
accessories. 

3. At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with 
sealant and fastened together by interlocking clamping plates. 

F. Accessory Installation: Install accessories with positive anchorage to building and 
weathertight mounting, and provide for thermal expansion. Coordinate installation with 
flashings and other components. 

1. Install components required for a complete metal panel system including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. Provide types indicated by metal wall panel manufacturer; or, if 
not indicated, provide types recommended by metal panel manufacturer. 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible, and set units true to line and level as indicated. Install 
work with laps, joints, and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that 
is true to line and levels indicated, with exposed edges folded back to form hems. 
Install sheet metal flashing and trim to fit substrates and achieve waterproof 
performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed 
within 24 inches (610 mm) of corner or intersection. Where lapped expansion 
provisions cannot be used or would not be sufficiently waterproof, form expansion 
joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled 
with mastic sealant (concealed within joints). 
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3.04 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Water-Spray Test: After installation, test area of assembly for water penetration according 
to AAMA 501.2. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect completed metal wall panel installation, including accessories. 

D. Remove and replace metal wall panels where tests and inspections indicate that they do not 
comply with specified requirements. 

E. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements. 

F. Prepare test and inspection reports. 

3.05 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions. On 
completion of metal panel installation, clean finished surfaces as recommended by metal 
panel manufacturer. Maintain in a clean condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, 
and sealant. 

C. Replace metal panels that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

END OF SECTION 07 42 13.13 



07 62 00 - Page 1 of 4

SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes:

1. Sheet metal flashings, rain gutters and downspouts, and all miscellaneous sheet 
metal work required for roofing and related work, complete as indicated on Plans 
and by provision of this Section.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. ROUGH CARPENTRY: Section 06 10 00.

C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20.

D. ROOF AND DECK INSULATION: Section 07 22 00.

E. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.

F. FORMED METAL WALL PANELS: SECTION 07 42 13.13.

G. JOINT SEALANTS: Section 07 92 00.

1.03 QUALITY ASSURANCE

A. Installer's Qualifications: Flashing and sheet metal work shall be fabricated by a qualified 
sheet metal fabricator with at least five (5) years documented experience in installations of 
a similar nature.

B. Reference Standards: Comply with provisions of the following, unless otherwise indicated 
or specified:

1. American Architectural Manufacturers Association (AAMA):

a. Referenced Standards.

2. American Society for Testing and Materials (ASTM):

a. Referenced Standards.

3. Factory Mutual Global (FMG):

a. Referenced Standards.
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4. Federal Specifications (FS):

a. Referenced Standards.

5. Sheet Metal and Air Conditioning Contractors National Association (SMACNA):

a. Referenced Standards.

C. Performance Requirements:

1. Wind Uplift Resistance: Installation of all sheet metal work and soffit system shall 
comply with FMG 1-90 wind uplift requirements in FMG Loss Prevention Data 
Sheet 1-28, “Wind Loads to Roof Systems and Roof Deck Securement.”

2. The assemblies shall conform to the Florida Building Code requirements for 
Certification of Exterior Products and Materials (Notice of Approval).

1.04 SUBMITTALS

A. Product Data: Submit complete product data, including manufacturer’s material and finish 
data, installation instructions, and general recommendations for each specified flashing 
material and fabricated product.

B. Shop Drawings: Complete shop drawings shall be prepared for all flashing and sheet metal 
work fabrication, soffit system, assembly, and attachment details, size of all members, 
fastening devices, supports and anchors, patterns, clearances, and all necessary connections 
to work of other trades.

C. Installer’s Qualifications: Submit documented evidence of installer’s qualifications.

D. Warranty: Submit specimen copy of specified warranty.

1.05 HANDLING AND STORAGE

A. Sheet metal materials shall be carefully handled to prevent damage to surfaces, edges, and 
ends; and shall be stored at the site above the ground in a covered, dry location.  Damaged 
items that cannot be restored to original condition will be rejected and shall be replaced at 
no additional cost to the Owner.

1.06 PROJECT CONDITIONS

A. Coordinate work of this Section with interfacing and adjoining work for proper sequencing 
of each installation.  Ensure best possible weather resistance and durability of work and 
protection of materials and finishes.

1.07 WARRANTY

A. Finish Warranty:  Provide manufacturer's standard fifteen (15) year written performance 
warranty.

PART 2 - PRODUCTS
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2.01 MATERIALS

A. Pre-Finished Galvanized (Hot-Dipped) Sheet Metal Material:

1. Pre-finished galvanized (hot-dipped) sheet metal coping, rain gutters and 
downspouts, and all miscellaneous sheet metal items indicated on Drawings shall 
be fabricated to shapes detailed on Plans. 

2. Galvanized steel sheet shall comply with ASTM A 653, G 90, commercial quality, 
for hot-dip galvanized steel sheet, mill phosphatized where indicated for painting.  
Provide minimum 24 gauge material thickness, unless otherwise indicated on 
Plans.

3. Pre-Finish:  

a. Provide manufacturer's standard fluoropolymer 2-coat thermocured 
coating system composed of specially formulated inhibitive primer and 
fluoropolymer color topcoat containing not less than 70 percent 
polyvinylidene fluoride resin by weight; complying with AAMA 2605.

(1) Color to be selected by Engineer or Owner.

b. Products, Resin Manufacturers:  Provide fluoropolymer coating systems 
containing one of the following resins:

(1) "Hylar 5000"; Ausimont USA, Inc.

(2) "Kynar 500"; Atofina Chemicals, Inc.

2.02 FABRICATION

A. Shop fabricate work to greatest extent possible, with applicable requirements of SMACNA 
"Architectural Sheet Metal Manual" and other recognized industry practices.  Fabricate for 
waterproof and weather-resistant performance; with expansion provisions for running 
work, sufficient to permanently prevent leakage, damage or deterioration of the work.

B. Form work to fit substrates.  Comply with material manufacturer’s published instructions 
and current recommendations for forming material.  Form exposed sheet metal work 
without excessive oil-canning, buckling and tool marks, true to line and levels indicated, 
with exposed edges folded back to form hems.

PART 3 - EXECUTION

3.01 PREPARATION

A. Surfaces that are to receive sheet metal work shall be even, smooth, sound, thoroughly 
clean and dry, and free from defects that might affect their application.

3.02 INSTALLATION

A. Install sheet metal fabrications as required for the work.
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B. Perform cutting, fitting, drilling, and other operations as required to complete the work. 
Accessories and other components necessary to complete the work, whether or not 
specifically indicated or specified, shall be provided.  Where sheet metal abuts or extends 
into adjacent materials, the juncture shall be executed in a manner to ensure weathertight 
construction.

C. Manufactured items shall be installed in strict accordance with manufacturer's published 
instructions.

D. All surfaces exposed to view shall be installed using continuous cleats to provide no visible 
fasteners.

3.03 CLEAN UP

A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or 
deterioration of finishes.

END OF SECTION 07 62 00
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SECTION 07 84 13
PENETRATION FIRESTOPPING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. Division 07 Section "Fire-Resistive Joint Systems" for joints in or between fire-resistance-
rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.

1.02 SUMMARY

A. Section Includes:

1. Penetrations in fire-resistance-rated walls.

2. Penetrations in horizontal assemblies.

3. Penetrations in smoke barriers.

B. Related Sections:

1. Division 07 Section "Fire-Resistive Joint Systems" for joints in or between fire-
resistance-rated construction, at exterior curtain-wall/floor intersections, and in 
smoke barriers.

1.03 SUBMITTALS

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

1. Include printed statement of VOC content and chemical components.

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

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

C. Qualification Data: For qualified Installer.

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

E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 



07 84 13 - Page 2 of 7

testing agency, for penetration firestopping.

1.04 QUALITY ASSURANCE

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

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

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

2. Penetration firestopping is identical to those tested per testing standard referenced 
in "Penetration Firestopping" Article. Provide rated systems complying with the 
following requirements:

a. Penetration firestopping products bear classification marking of qualified 
testing and inspecting agency.

b. Classification markings on penetration firestopping correspond to 
designations listed by the following:

(1) UL in its "Fire Resistance Directory."

1.05 PROJECT CONDITIONS

A. Environmental Limitations: Do not install penetration firestopping when ambient or 
substrate temperatures are outside limits permitted by penetration firestopping 
manufacturers or when substrates are wet because of rain, condensation, or other causes.

B. Install and cure penetration firestopping per manufacturer's written instructions using 
natural means of ventilations or, where this is inadequate, forced-air circulation.

1.06 COORDINATION

A. Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping is installed according to specified requirements.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping.

PART 2 - PRODUCTS

2.01 PENETRATION FIRESTOPPING

A. Provide penetration firestopping that is produced and installed to resist spread of fire 
according to requirements indicated, resist passage of smoke and other gases, and maintain 
original fire-resistance rating of construction penetrated. Penetration firestopping systems 
shall be compatible with one another, with the substrates forming openings, and with 
penetrating items if any.
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B. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 
differential of 0.01-inch wg.

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier 
walls.

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

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

1. Horizontal assemblies include floors, floor/ceiling assemblies, and ceiling 
membranes of roof/ceiling assemblies.

2. F-Rating: At least 2 hour, but not less than the fire-resistance rating of 
constructions penetrated.

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

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

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening at 0.30-inch wg at 
both ambient and elevated temperatures.

2. W-Rating: Provide penetration firestopping showing no evidence of water leakage 
when tested according to UL 1479.

E. Exposed Penetration Firestopping: Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

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

1. Architectural Sealants: 250 g/L.

2. Sealant Primers for Nonporous Substrates: 250 g/L.

3. Sealant Primers for Porous Substrates: 775 g/L.

G. Accessories: Provide components for each penetration firestopping system that are needed 
to install fill materials and to maintain ratings required. Use only those components 
specified by penetration firestopping manufacturer and approved by qualified testing and 
inspecting agency for firestopping indicated.

1. Permanent forming/damming/backing materials, including the following:

a. Slag-wool-fiber or rock-wool-fiber insulation.
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b. Sealants used in combination with other forming/damming/backing 
materials to prevent leakage of fill materials in liquid state.

c. Fire-rated form board.

d. Fillers for sealants.

2. Temporary forming materials.

3. Substrate primers.

4. Collars.

5. Steel sleeves.

2.02 FILL MATERIALS

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place 
concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, 
a radial extended flange attached to one end of the sleeve for fastening to concrete 
formwork, and a neoprene gasket.

B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure 
during exposure to moisture.

C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant.

D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced 
elastomeric sheet bonded to galvanized-steel sheet.

E. Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no 
solvents, inorganic fibers, or silicone compounds.

F. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with 
aluminum foil on one side.

G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic 
cement, fillers, and lightweight aggregate formulated for mixing with water at Project site 
to form a nonshrinking, homogeneous mortar.

H. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases 
filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-
retardant additives. Where exposed, cover openings with steel-reinforcing wire mesh to 
protect pillows/bags from being easily removed.

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, 
expand and cure in place to produce a flexible, nonshrinking foam.

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants 
of grade indicated below:
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1. Grade: Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces, and nonsag formulation for openings in vertical and sloped 
surfaces, unless indicated firestopping limits use of nonsag grade for both opening 
conditions.

2.03 MIXING

A. For those products requiring mixing before application, comply with penetration 
firestopping manufacturer's written instructions for accurate proportioning of materials, 
water (if required), type of mixing equipment, selection of mixer speeds, mixing 
containers, mixing time, and other items or procedures needed to produce products of 
uniform quality with optimum performance characteristics for application indicated.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for opening configurations, penetrating items, substrates, and other 
conditions affecting performance of the Work.

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

3.02 PREPARATION

A. Surface Cleaning: Clean out openings immediately before installing penetration 
firestopping to comply with manufacturer's written instructions and with the following 
requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign 
materials that could interfere with adhesion of penetration firestopping.

2. Clean opening substrates and penetrating items to produce clean, sound surfaces 
capable of developing optimum bond with penetration firestopping. Remove loose 
particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming: Prime substrates where recommended in writing by manufacturer using that 
manufacturer's recommended products and methods. Confine primers to areas of bond; do 
not allow spillage and migration onto exposed surfaces.

C. Masking Tape: Use masking tape to prevent penetration firestopping from contacting 
adjoining surfaces that will remain exposed on completion of the Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods used 
to remove stains. Remove tape as soon as possible without disturbing firestopping's seal 
with substrates.

3.03 INSTALLATION

A. General: Install penetration firestopping to comply with manufacturer's written installation 
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instructions, UL and published drawings for products and applications indicated.

B. Install forming materials and other accessories of types required to support fill materials 
during their application and in the position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated.

C. Install fill materials for firestopping by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items.

3. For fill materials that will remain exposed after completing the Work, finish to 
produce smooth, uniform surfaces that are flush with adjoining finishes.

3.04 IDENTIFICATION

A. Identify penetration firestopping with preprinted metal or plastic labels. Attach labels 
permanently to surfaces adjacent to and within 6 inches of firestopping edge so labels will 
be visible to anyone seeking to remove penetrating items or firestopping. Use mechanical 
fasteners or self-adhering-type labels with adhesives capable of permanently bonding 
labels to surfaces on which labels are placed. Include the following information on labels:

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage."

2. Contractor's name, address, and phone number.

3. Designation of applicable testing and inspecting agency.

4. Date of installation.

5. Manufacturer's name.

6. Installer's name.

3.05 FIELD QUALITY CONTROL

A. Engage a qualified testing agency to perform tests and inspections.

B. Where deficiencies are found or penetration firestopping is damaged or removed because 
of testing, repair or replace penetration firestopping to comply with requirements.

C. Proceed with enclosing penetration firestopping with other construction only after 
inspection reports are issued and installations comply with requirements.

3.06 CLEANING AND PROTECTION

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and 
with cleaning materials that are approved in writing by penetration firestopping 
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manufacturers and that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure 
that penetration firestopping is without damage or deterioration at time of Substantial 
Completion. 

3.07 PENETRATION FIRESTOPPING SCHEDULE

A. As indicated on drawings.

END OF SECTION 07 84 13
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SECTION 07 84 46
FIRE-RESISTIVE JOINT SYSTEMS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. Division 07 Section "Fire-Resistive Joint Systems" for joints in or between fire-resistance-
rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.

1.02 SUMMARY

A. Section Includes:

1. Joints in or between fire-resistance-rated constructions.

2. Joints in smoke barriers.

1.03 SUBMITTALS

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

1. For fire-resistive joint systems, including printed statement of VOC content.

B. Product Schedule: For each fire-resistive joint system. Include location and design 
designation of qualified testing agency.

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

C. Qualification Data: For qualified Installer.

D. Installer Certificates: From Installer indicating fire-resistive joint systems have been 
installed in compliance with requirements and manufacturer's written recommendations.

E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for fire-resistive joint systems.

1.04 QUALITY ASSURANCE

A. Installer Qualifications: A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found 
to comply with UL's "Qualified Firestop Contractor Program Requirements."
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B. Fire-Test-Response Characteristics: Fire-resistive joint systems shall comply with the 
following requirements:

1. Fire-resistive joint system tests are performed by a qualified testing agency 
acceptable to authorities having jurisdiction.

2. Fire-resistive joint systems are identical to those tested per testing standard 
referenced in "Fire-Resistive Joint Systems" Article. Provide rated systems 
complying with the following requirements:

C. Fire-resistive joint system products bear classification marking of qualified testing agency.

D. Fire-resistive joint systems correspond to those indicated by reference to designations listed 
by the following:

1. UL in its "Fire Resistance Directory."

1.05 PROJECT CONDITIONS

A. Environmental Limitations: Do not install fire-resistive joint systems when ambient or 
substrate temperatures are outside limits permitted by fire-resistive joint system 
manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.

B. Install and cure fire-resistive joint systems per manufacturer's written instructions using 
natural means of ventilation or, where this is inadequate, forced-air circulation.

1.06 COORDINATION

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed 
according to specified requirements.

B. Coordinate sizing of joints to accommodate fire-resistive joint systems.

PART 2 - PRODUCTS

2.01 FIRE-RESISTIVE JOINT SYSTEMS

A. Where required, provide fire-resistive joint systems that are produced and installed to resist 
spread of fire according to requirements indicated, resist passage of smoke and other gases, 
and maintain original fire-resistance rating of assemblies in or between which fire-resistive 
joint systems are installed. Fire-resistive joint systems shall accommodate building 
movements without impairing their ability to resist the passage of fire and hot gases.

B. Joints in or between Fire-Resistance-Rated Construction: Provide fire-resistive joint 
systems with ratings determined per ASTM E 1966 or UL 2079:

1. Joints include those installed in or between fire-resistance-rated walls, floor or 
floor/ceiling assemblies and roofs or roof/ceiling assemblies.

2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of 
construction they will join.



07 84 46 – Page 3 of 5

C. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems 
with rating determined by ASTM E 119 based on testing at a positive pressure differential 
of 0.01-inch wg or ASTM E 2307.

1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the floor 
assembly.

D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per 
UL 2079.

1. L-Rating: Not exceeding 5.0 cfm/ft of joint at 0.30 inch wg at both ambient and 
elevated temperatures.

E. Exposed Fire-Resistive Joint Systems: Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

F. VOC Content: Provide fire-resistive joint systems that comply with the following limits 
for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Architectural Sealants: 250 g/L.

2. Sealant Primers for Nonporous Substrates: 250 g/L.

3. Sealant Primers for Porous Substrates: 775 g/L.

G. Accessories: Provide components of fire-resistive joint systems, including primers and 
forming materials, that are needed to install fill materials and to maintain ratings required. 
Use only components specified by fire-resistive joint system manufacturer and approved 
by the qualified testing agency for systems indicated.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Priming: Prime substrates where recommended in writing by fire-resistive joint system 
manufacturer using that manufacturer's recommended products and methods. Confine 
primers to areas of bond; do not allow spillage and migration onto exposed surfaces.

B. Install fire-resistive joint systems to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated.

C. Install forming materials and other accessories of types required to support fill materials 
during their application and in position needed to produce cross-sectional shapes and 
depths required to achieve fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not indicated as permanent components of 
fire-resistive joint system.

D. Install fill materials for fire-resistive joint systems by proven techniques to produce the 
following results:



07 84 46 – Page 4 of 5

1. Fill voids and cavities formed by joints and forming materials as required to 
achieve fire-resistance ratings indicated.

2. Apply fill materials so they contact and adhere to substrates formed by joints.

3. For fill materials that will remain exposed after completing the Work, finish to 
produce smooth, uniform surfaces that are flush with adjoining finishes.

3.02 IDENTIFICATION

A. Identify fire-resistive joint systems with preprinted metal or plastic labels. Attach labels 
permanently to surfaces adjacent to and within 6 inches of joint edge so labels will be 
visible to anyone seeking to remove or penetrate joint system. Use mechanical fasteners or 
self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces 
on which labels are placed. Include the following information on labels:

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb. Notify 
Building Management of Any Damage."

2. Contractor's name, address, and phone number.

3. Designation of applicable testing agency.

4. Date of installation.

5. Manufacturer's name.

6. Installer's name.

3.03 FIELD QUALITY CONTROL

A. Inspecting Agency: Engage a qualified testing agency to perform tests and inspections.

B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due 
to testing, repair or replace fire-resistive joint systems so they comply with requirements.

C. Proceed with enclosing fire-resistive joint systems with other construction only after 
inspection reports are issued and installations comply with requirements.

D. Clean off excess fill materials adjacent to joints as the Work progresses by methods and 
with cleaning materials that are approved in writing by fire-resistive joint system 
manufacturers and that do not damage materials in which joints occur.

E. Provide final protection and maintain conditions during and after installation that ensure 
fire-resistive joint systems are without damage or deterioration at time of Substantial 
Completion. 

END OF SECTION 07 84 46
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SECTION 07 92 00
JOINT SEALANTS

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes:

1. Joint sealants and caulking as indicated on the Plans and as specified herein.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13.

C. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.

D. GLASS AND GLAZING: Section 08 81 00

E. FIXED LOUVERS: Section 08 91 19.

F. PAINTING: Section 09 91 00.

1.03 QUALITY ASSURANCE

A. Installer Qualifications: The Installer shall have a minimum of five (5) years continuous 
documented experience in the application of the types of materials required, and approved 
or licensed by the manufacturer to install elastomeric sealants required for this Project.

B. Product Testing: Obtain test results for test reports required as submittals from a qualified 
testing agency based on testing current sealant formulations within a 36 month period 
preceding commencement of the Work.

1. Testing Agency Qualifications: An independent testing agency qualified according 
to ASTM C 1021 to conduct the testing indicated, as documented according to 
ASTM E 548.

2. Test elastomeric joint sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods.

3. Test other joint sealants for compliance with requirements indicated by referencing 
standard specification and test methods.

C. Performance Requirements: Provide elastomeric joint sealants that establish and maintain 
watertight and airtight continuous joint seals without staining or deteriorating joint 
substrates.
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1.04 SUBMITTALS

A. Product Data: Submit complete manufacturer's technical data for each manufactured item.  
Include the following:

1. Certification that each product to be furnished is recommended for the application 
shown.

2. Complete instructions for handling, storage, mixing, priming, installation, curing, 
and protection of each type of sealant.

B. Samples: Submit the following samples:

1. One tube, in original sealed container, of each sealant specified.

2. 12 inch length of each joint filler specified.

C. Qualification Data: For Installer and testing agency.

D. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the 
following:

1. Materials forming joint substrates and joint sealant backings have been tested for 
compatibility and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion.

1.05 PRODUCT DELIVERY AND STORAGE

A. Deliver all products to the Project site undamaged, and in the manufacturer's original 
packing.  Store products within the manufacturers’ published temperature tolerances.

1.06 ENVIRONMENTAL CONDITIONS

A. Do not install joint sealant materials when the ambient and substrate temperatures are 
below 40 degrees F, unless the manufacturer specifically recommends application of 
materials at lower temperatures.  If Project progress or any other condition requires 
installations when ambient and substrate temperatures are below 40 degrees F (or below 
the minimum installation temperature recommended by the manufacturer), consult the 
manufacturer's representative and establish the minimum provisions required to ensure 
satisfactory work. Record in writing to the manufacturer, with a copy to the Engineer, the 
conditions under which such installation must proceed, and the provisions made to ensure 
satisfactory work.

B. Do not proceed with installation of bulk compounds during inclement weather unless the 
full compliance with all requirements and manufacturer's published instructions.  

C. Do not proceed with the installation of elastomeric sealants under extreme temperature 
conditions which would cause joint openings to be at either maximum or minimum width, 
or when such extreme temperatures or heavy wind loads are forecast during the period 
required for initial or nominal cure of elastomeric sealants.  Whenever possible, schedule 
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the installation and cure of elastomeric sealants during periods of mean temperatures 
(nominal joint width shown) so that subsequent stresses upon the cured sealants will be 
minimized.

1.07 WARRANTY

A. Special Project Warranty: Provide a written warranty, signed by the installer and 
Contractor, against defects materials and workmanship for joint sealants which fail to 
perform as airtight or watertight joints; or fail in joint adhesion, cohesion, abrasion 
resistance, weather resistance, extrusion resistance, migration resistance, stain resistance, 
or general durability; or appear to deteriorate in any other manner not clearly specified in 
joint sealant manufacturer's published data as an inherent quality of the material for the 
exposure indicated.  

1. Warranty Period: Five (5) years from the date of Final Acceptance.

PART 2 - PRODUCTS

2.01 GENERAL

A. Hardnesses indicated and specified are intended to indicate the general range necessary for 
overall performance.  The manufacturer's technical representative shall determine the 
actual hardness recommended for the conditions of installation and use.  Except as 
otherwise indicated or recommended, compounds shall be provided within the range of 
hardness (Shore A, Fully cured, at 75 degrees F) of 25 to 40.

B. Prior to installation of each specified sealant, confirm its compatibility with the joint 
surfaces, joint fillers, and other materials in the joint system. Only materials that are known 
to be fully compatible with the actual installation conditions, as shown by manufacturer's 
published data or certification, shall be provided.

2.02 SEALANTS

A. Exterior Sealants: Sealants for exterior locations and all interior and exterior expansion 
joints shall be cold-applied elastomeric joint sealant, two-part polyurethane sealant 
complying with ASTM C 920.

1. Products, Horizontal Joints: Provide one of the following Type M 
(multicomponent), Class 25, Use T (traffic) sealants:

a. “Urexpan NR-200"; Pecora Corporation.

b. "Vulkem 245"; Tremco.

c. "Sonolastic SL 2"; Sonneborn, Div. of ChemRex Inc.

2. Products, Vertical Joints: Provide one of the following Type M (multicomponent), 
Class 25, Use NT (nontraffic) sealants:

a. "Dynatrol II"; Pecora Corporation.

b. “Vulkem 227"; Tremco.



07 92 00 - Page 4 of 6

c. "Sonolastic NP 2"; Sonneborn, Div. of ChemRex Inc.

B. Interior Sealants: Sealants for interior locations shall be acrylic latex sealant compound, 
non-staining, non-bleeding, paintable, complying with ASTM C 834.

1. Products: Provide one of the following sealants:

a. "AC-20+"; Pecora Corporation.

b. "Sanilac"; Sonneborn, Div. of ChemRex Inc.

c. "Tremflex 834"; Tremco.

2.03 MISCELLANEOUS MATERIALS

A. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials, free of oily residues or other substances capable of 
staining or harming joint substrates and adjacent nonporous surfaces in any way, and 
formulated to promote optimum adhesion of sealants to joint substrates.

B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by the sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials 
or joint surfaces at back of joint where such adhesion would result in sealant failure. 
Provide self-adhesive tape where applicable.

C. Backer Rods: Provide closed-cell, expanded polyethylene backer rods.  The size and shape 
of the rod shall be that which will control the joint, form optimum shape of sealant bead 
on the back side, and provide a highly compressible backer to minimize the possibility of 
sealant extrusion when the joint is compressed.

1. Basis of Design: "Ethafoam"; Dow Chemical Company.

2.04 COLORS

A. For concealed joints, provide manufacturer's standard color from the product that has the 
best overall performance qualities for the application shown.  For exposed joints, the 
Architect or Owner will select colors from the manufacturer's standard or premium line of 
colors from the product that provides the match to the materials.

PART 3 - EXECUTION

3.01 INSPECTION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint sealant performance.

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

3.02 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
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comply with joint sealant manufacturer’s written instructions and the following 
requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion 
of joint sealant, including dust, paints (except for permanent, protective coatings 
tested and approved for sealant adhesion and compatibility by sealant 
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, 
water, surface dirt, and frost.

2. Clean concrete, masonry, and similar porous joint substrate surfaces by brushing, 
grinding, blast cleaning, mechanical abrading, or a combination of these methods 
to produce a clean, sound substrate capable of developing optimum bond with joint 
sealants.  Remove loose particles remaining after cleaning operations above by 
vacuuming of blowing out joints with oil-free compressed air. 

3. Remove laitance and form-release agents from concrete.

4. Clean metal and similar nonporous surfaces with chemical cleaners or other means 
that do not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants.

B. Joint Priming: Prime joint substrates, where recommended in writing by joint sealant 
manufacturer, based on prior experience. Apply primer to comply with joint sealant 
manufacturer’s written instructions. Confine primers to areas of joint sealant bond; do not 
allow spillage or migration onto adjoining surfaces.

C. Masking Tape: Use masking tape where required to prevent contact of sealant with 
adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears. Remove tape 
immediately after tooling without disturbing joint seal.

3.03 JOINT SEALANT INSTALLATION

A. General: Comply with joint sealant manufacturers’ published instructions, unless more 
stringent requirements are shown or specified, or the manufacturer's technical 
representative recommends otherwise.

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions indicated.

C. Prime or seal joint surfaces as indicated or recommended by the sealant manufacturer.  Do 
not spill or allow primers or sealers to migrate onto adjoining surfaces.

D. Install sealant backer rods for all elastomeric sealants, unless indicated to be omitted or 
recommended to be omitted by sealant manufacturer for the application shown.

E. Install bond breaker tape where required by manufacturer's recommendations to ensure that 
elastomeric sealants will perform properly, or as indicated on the Plans.

F. Employ only proven installation techniques that will ensure sealants are deposited in 
uniform, continuous ribbons without gaps or air pockets, with complete "wetting" of the 
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joint bond surfaces equally on opposite sides.  Unless otherwise indicated, fill sealant joints 
to a slightly concave surface and slightly below adjoining surfaces.  Where horizontal joints 
occur between a horizontal surface and a vertical surface, fill joints to form a slight cove, 
so that the joint will not trap moisture and dirt.

G. Use tooling agents that are approved in writing by sealant manufacturer and that do not 
discolor sealants or adjacent surfaces.

H. Install sealants to depths indicated, or if not indicated, as recommended by the sealant 
manufacturer, but within the following general limitations measured at the center (thin) 
section of the bead.

1. For sidewalks, pavements, and similar joints sealed with elastomeric sealants and 
subject to traffic and other abrasion and indentation exposure, fill joints to a depth 
equal to 75 percent of the joint width, but neither more than 5/8 inch deep nor less 
than 3/8 inch deep.

2. For normal moving joints sealed with elastomeric sealants, but not subject to 
traffic, Fill joints to a depth equal to 50 percent of joint width, but not more than 
3/8 inch nor less than 1/4 inch.

3. For joints sealed with non-elastomeric sealant compounds, fill joints to a depth in 
the range of 75 percent to 115 percent of the joint width.

I. Do not permit joint sealant materials (primers, sealers, or sealants) to spill onto adjoining 
surfaces, or be allowed to migrate into the voids of adjoining surfaces including rough 
textures.  Use masking tape or other precautionary devices to prevent staining of adjoining 
surfaces.

J. Promptly remove excess sealant from surfaces adjacent to joints as the work progresses.  
Clean adjoining surfaces as necessary to eliminate evidence of spillage, without damage to 
the adjoining surfaces or finishes.

3.04 CURE AND PROTECTION

A. Cure sealants in compliance with the manufacturer's published instructions and current 
recommendations to obtain high early bond strength, internal cohesive strength, and 
surface durability.

B. The installer shall advise the Contractor of procedures required for the curing and 
protection of sealants compounds during the construction period, so that they will be 
without deterioration or damage (other than normal wear and weathering), at the time of 
Final Acceptance.

END OF SECTION 07 92 00
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes:

1. Flush Steel Hollow Metal Doors and frames.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements

B. DOOR HARDWARE: Section 08 71 00.

C. PAINTING: Section 09 91 00.

1.03 QUALITY ASSURANCE

A. Approved Products: As applicable, products used herein shall comply with requirements 
of the Florida Product Approval System as required by Florida Statute 553.842 and Florida 
Administrative Code 9B-72.

B. Manufacturer/Fabricator: Steel doors and frames shall be manufactured by a single firm 
specializing in the production of this type of work.

C. Reference Standards: Comply with provisions of the following, unless otherwise indicated 
or specified:

1. American National Standards Institute (ANSI):

a. Referenced Standards.

2. American Society for Testing and Materials (ASTM):

a. Referenced Standards.

3. Glass Association of North America (GANA):

a. Referenced Standards.

4. National Fire Protection Association (NFPA):

a. Referenced Standards.

5. Steel Door Institute (SDI):
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a. SDI 100 Recommended Specifications for Standard Steel Doors 
and Frames.

b. SDI 105 Recommended Erection Instructions for Steel Frames.

D. Fire-Resistance Classifications: Where fire-resistance classifications are shown or 
scheduled for steel doors and frame assemblies, the doors and frames shall comply with 
the requirements of NFPA 80, and shall have been tested and rated with the appropriate 
hardware by Underwriters Laboratories (UL).  A UL label shall be provided on each door 
and frame so classified.

E. Wind Resistance: Exterior door assemblies shall comply with Florida Building Code Test 
Protocol TAS 201- Impact and Test Procedures and Test Protocol TAS 203 - Criteria for 
Testing Products Subject to Cyclic Wind Pressure Loading.

1.04 SUBMITTALS

A. Product Data: Submit manufacturer's technical information and installation instructions for 
each type of door and frame.

B. Shop Drawings: Submit shop drawings for steel doors and frames as follows, and as a 
package with submittals for other doors and finish hardware to enable a coordinated review 
of all door openings for the Project.

1. Submit shop drawings for the fabrication and installation of the steel doors and 
frames.  Drawings shall include details of each frame type, elevations of door 
design types, louvers, conditions at openings, details of construction, location and 
installation requirements of finish hardware, and reinforcements and details of 
joints and connections, showing anchorage and accessory items.

2. Shop drawings shall indicate accurate dimensions of work shown.  Frame returns 
shall allow for conditions (i.e. 5/8 inch gypsum board or exposed masonry as 
scheduled). Except where otherwise shown, 1/4 inch sealant space shall be 
provided for each jamb and head abutting wall materials.

3. Shop drawings shall list and locate all items of finish hardware furnished under 
other Sections of the Specifications, but prepared for by the manufacturer of 
hollow metal doors and frames, from templates provided by the hardware supplier.

C. Schedule:

1. A schedule of doors and frames shall be provided using the same opening numbers 
referenced on the Drawings and the same schedule format.

1.05 PRODUCT DELIVERY AND STORAGE

A. Doors and frames shall be protected during transit, storage, and handling to prevent 
damage, soiling, and deterioration.

B. Each door shall be packaged at the factory in a separate heavy paper carton. Each carton 
shall be marked for location to correspond with the Shop Drawings.
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C. Ship welded frames in bundles securely strapped or in packages.

D. Store doors and frames at the building site under cover.  Frames shall be stored in an upright 
position.  Place the units on at least 4 inch wood sills or on floors in a manner that will 
prevent rust or damage.  Avoid the use of nonvented plastic or canvas shelters that create 
a humidity chamber.  If the wrapper on the door becomes wet, remove the carton 
immediately.  Provide a 1/4 inch air space between the doors to promote air circulation.

1.06 PROJECT CONDITIONS

A. Field Measurements: Obtain and verify all measurements at the buildings as required to 
properly fabricate and install all special door and frame requirements if and when they 
occur.  Verify all conditions that may affect door installation.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Products: Provide one of the following:

1. "Lock Seam Design"; American Steel Products.

2. “Series HT"; Pioneer Industries, Inc.

3. "Series LW"; Steelcraft/Ingersoll Rand.

2.02 MATERIALS AND FABRICATION

A. Pressed Steel Frames:

1. Frames shall be double rabbeted design, depth and profile as detailed and furnished 
with minimum 5/8 inch stop. Frames shall be fabricated from 14 gauge (exterior 
openings) and 16 gauge (interior openings) commercial quality, level, cold-rolled 
steel conforming to ASTM A 1008 or hot-rolled, pickled and oiled steel 
conforming to ASTM A 1011.

2. Frames shall have zinc coating applied by hot-dip process conforming to ASTM 
A 653 (G90) with coating weight not less than 0.60 oz. per square foot (0.30 oz. 
per square foot per side).  Frames shall be designed with integral stop and trim.

3. Frame corners shall be mitered and continuously arc welded (both inside of 
mitered corners and butt edges) with all exposed welds ground and sanded smooth.  
Mitered corners shall be reinforced with 18-gauge channel-shaped reinforcements.

a. Knockdown frames are not acceptable

4. Head members shall be 2 inches high unless otherwise indicated.

5. Strike jambs shall be provided with three (3) holes for rubber bumpers (silencers); 
refer to Section 08 71 00 - DOOR HARDWARE for furnishing and installation of 
silencers.
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B. Steel Doors:

1. Hollow metal steel doors shall be fabricated from 18 gauge commercial quality, 
level, cold-rolled steel conforming to ASTM A 1008 or hot-rolled, pickled and 
oiled steel conforming to ASTM A 1011. Face sheets for doors shall have zinc 
coating applied by hot-dip process conforming to ASTM A 653 (G90) with coating 
weight not less than 0.60 oz. per square foot (0.30 oz. per square foot per side).

2. Door face sheets shall be 1-3/4 inches thick heavy-duty, full flush hollow steel 
formed from one sheet of metal with no seams permitted on the door face. Lock 
seam shall occur on hinge edge with seam continuously welded and welds ground 
smooth. Tops shall be flush and closed with no holes.   Top and bottom of door 
shall be closed with a minimum 16 gauge flush or inverted closure channel.

3. A full-width dense rigid polyurethane core conforming to ASTM C 591 shall be 
installed in all doors to provide dimensional stability and high resistance to facial 
impact.

4. The clearances for doors shall be 3/32- to 1/8-inch at jambs and heads. The lock 
edges of stiles shall be beveled 1/8 inch in 2 inches for steel doors.

5. The top and bottom edges of all exterior steel doors shall be closed to provide a 
weather seal.  This seal shall be provided as part of the door construction or by the 
addition of inverted steel channels or other suitable shapes welded, caulked and 
sealed to the face sheets and formed (shaped) so the assembly will not retain water.

6. All exterior double doors shall have a steel astragal attached to the active leaf.

C. Labeled Steel Doors and Frames:

1. Where indicated on Drawings, furnish UL Labels with appropriate fire resistance 
ratings for the class of opening specified.  Both doors and frame shall have label 
attached.  Construction details and hardware application shall be as approved by 
the labeling authority.

2. All approved fire doors shall be arranged to either remain in normally closed 
position with suitable self-closing device or in normally open position with a 
fusible element or smoke detector actuated mechanism which will close the door 
automatically in case of fire, as indicated on Drawings and/or as required by 
governing authorities.

3. Pairs of UL label fire doors shall have an overlapping steel astragal welded or 
bolted to the active leaf.

4. The clearances for fire doors shall be as required by the authority having 
jurisdiction.

D. Metal Finishes:

1. Shop Applied Primer Finish:
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a. Apply a primed finish to all galvanized and non-galvanized metal surfaces 
furnished under this Section.  Clean and chemically treat metal surfaces to 
assure maximum paint adhesion;  follow with a dip or spray coat of rust-
inhibitive metallic oxide, zinc chromate, or synthetic resin primer on all 
exposed surfaces.

b. Finished surfaces shall be smooth and free from irregularities and rough 
spots.  Paint shall be baked or oven dried.  the time and temperature for 
drying shall be in accordance with manufacturer's recommendations for 
developing maximum hardness and resistance to abrasion.

2. Field Paint Finish: Finish painting of steel doors and frames is specified under 
Section 09 91 00 - PAINTING.

E. Hardware Provisions and Reinforcing:

1. Hardware Provisions for Pressed Steel Frames:

a. Unless a different strike is noted on Hardware Schedule, frames shall have 
steel hinge plate reinforcement projection welded with provisions for 4-
1/2 inch x 4-1/2 inch full mortise type hinges and steel strike tap plate 
reinforcement projection welded with provisions for Universal ANSI 
A115.1 or A115.2 strike.

b. Frames shall be provided for 1-1/2 pair of hinges, unless noted otherwise.  
Mortar guards shall be formed from 26-gauge galvanized steel and shall 
be welded in place.

c. Closer reinforcement shall be sleeve type installed in frame header for all 
doors that are indicated to receive door closers.

d. Provide metal reinforcements for all other hardware items indicated.

e. Minimum gauges of hardware reinforcing plates shall be as follows:

(1) Hinge Reinforcements: 8 gauge, 1-1/4 x 10-inch min. size.

(2) Lock Reinforcements: 12 gauge.

(3) Closer Reinforcements: 12 gauge.

(4) Surface-Mounted Hardware: 12 gauge.

2. Hardware Provisions for Steel Doors:

a. Mortise, reinforce, drill and tap doors at the factory to receive all mortised 
type hardware.  Drilling and tapping for surface applied hardware shall be 
performed in field.  Provide concealed metal reinforcement for surface 
applied hardware indicated in the Hardware Schedule.

b. Doors shall have steel integral hinge reinforcement with provisions for 4-
1/2 inch x 4-1/2 inch full mortise template type hinges for 1-1/2 pair of 
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hinges per door, unless noted otherwise.

c. Doors shall have steel integral lock reinforcement with provisions for 
locksets as indicated.

d. Doors shall have steel closer reinforcement concealed in the door for all 
doors that are indicated to receive closers.

e. Minimum gauges for hardware reinforcing plates shall be as follows:

(1) Hinge Reinforcements: 8 gauge.

(2) Lock Reinforcements: 12 gauge.

(3) Closer Reinforcements: 12 gauge.

(4) Surface Mounted Hardware: 16 gauge.

F. Location of Hardware: The location of hardware in connection with hinged and other swing 
type hollow metal doors and frames shall be as follows, unless indicated or specified 
otherwise:

1. Top Hinge: To manufacturer's standard, but not greater than 5 inches from head 
rabbet to top of hinge.

2. Bottom Hinge: To manufacturer's standard but not greater than 10 inches from 
finish floor to bottom of hinge.

3. Intermediate Hinge: Equally spaced between top and bottom hinge.

4. Locks (cylindrical, mortise, unit or integral): 38 inches from finish floor to center 
of strike.

5. Refer to Section 08 71 00 - DOOR HARDWARE for additional locations.

G. Frame Anchors:

1. All frames shall have an integral or welded on sill anchor.

2. Furnish six (6) per frame, 10 inch long corrugated or other deformed type 
adjustable anchors as condition applies.

2.03 FABRICATION

A. All work shall be shop fabricated to required profiles by forming and welding with corners, 
angles and edges straight and sharp.

B.  Fit and fabricate accurately with corners, joints, seams and surfaces free from warp, 
buckles or other defects.

PART 3 - EXECUTION
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3.01 INSPECTION

A. Examine the areas and conditions under which steel doors and frames are to be installed.  
Do not proceed with steel door and frame installation until unsatisfactory conditions have 
been corrected.

3.02 INSTALLATION

A. General: Install standard steel doors, frames and accessories in accordance with approved 
shop drawings, manufacturer's data and as herein specified.

B. Steel Frames:

1. Comply with provisions of SDI 105, unless otherwise indicated.

2. Except for frames located at in-place drywall installations, place frames prior to 
construction of enclosing walls and ceilings.  Set frames accurately in position, 
plumbed, aligned, and braced securely until permanent anchors are set.  After wall 
construction is completed, remove temporary braces and spreaders leaving 
surfaces smooth and undamaged.

3. In masonry and precast concrete construction, wall anchors shall be located at the 
hinge and strike levels, and frames shall be grouted solid (Jambs and Heads).

4. Install fire-rated frames in accordance with NFPA 80.

5. In concrete construction, locate three (3) wall anchors per jamb at hinge and strike 
levels.

C. Steel Doors:

1. Fit steel doors accurately in frames, within clearances specified in SDI 100.

2. Place fire-rated doors with clearances as specified in NFPA 80.

3.03 ADJUST AND CLEAN

A. Prime Coat Touch-up: Immediately after installation, sand smooth all rusted or damaged 
areas of prime coat and apply touch-up of compatible air-drying primer.

B. Final Adjustments: Check and readjust operating finish hardware items, leaving steel doors 
and frames undamaged and in complete and proper operating condition.

C. Cleaning: Immediately prior to final inspection and before Final Acceptance, remove all 
protective materials and clean all exposed members. Do not use abrasives or harmful 
cleaning agents.

END OF SECTION 08 11 13
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SECTION 08 14 16
FLUSH WOOD DOORS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) 
Requirements 

B. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13

C. DOOR HARDWARE: Section 08 71 00.

1.02 SUMMARY

A. Section Includes:

1. Solid-core doors with wood-veneer faces.

2. Factory finishing flush wood doors. 

3. Factory fitting flush wood doors to frames and factory machining for hardware.

1.03 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.04 ACTION SUBMITTALS

A. Product Data: For each type of door. Include details of core and edge construction, louvers, 
and trim for openings. Include factory-finishing specifications.

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of 
door; construction details not covered in Product Data; and the following:

1. Dimensions and locations of blocking.

2. Dimensions and locations of mortises and holes for hardware.

3. Dimensions and locations of cutouts.

4. Undercuts.

5. Requirements for veneer matching.

6. Doors to be factory finished and finish requirements.

7. Fire-protection ratings for fire-rated doors.
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C. Samples for Initial Selection: Material samples for manufacturer’s full range of factory 
finished doors.

1.05 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For special warranty.

B. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer that is certified for chain of custody 
by an FSC-accredited certification body and is a certified participant in AWI's Quality 
Certification Program.

B. Chain-of-custody certification is not required for subcontractors (entities that install 
products) but is required for vendors unless they are simply acting as an agent of 
manufacturer and the sale is actually between manufacturer and Contractor or subcontractor.

C. Vendor Qualifications: A vendor that is certified for chain of custody by an FSC-accredited 
certification body.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in cardboard cartons and wrap bundles of doors in plastic 
sheeting.

C. Mark each door on bottom rail with opening number used on Shop Drawings.

1.08 FIELD CONDITIONS

A. 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.

B. 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 temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity 
between 43 and 70 percent during remainder of construction period.

1.09 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or 
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-
inch (1067-by-2134-mm) section.
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b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 
3-inch (0.25 mm in a 76.2-mm) span.

2. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors.

3. Warranty Period for Solid-Core Interior Doors: Life of installation.

PART 2 - PRODUCTS

2.01 FLUSH WOOD DOORS, GENERAL

A. Quality Standard: In addition to requirements specified, comply with WDMA I.S.1-A, 
"Architectural Wood Flush Doors."

1. Provide AWI Quality Certification Labels indicating that doors comply with 
requirements of grades specified.

2. Contract Documents contain selections chosen from options in quality standard and 
additional requirements beyond those of quality standard. Comply with those 
selections and requirements in addition to quality standard.

B. Certified Wood: Flush wood doors shall be certified as "FSC Pure" or "FSC Mixed Credit" 
according to FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship," and 
to FSC STD-40-004, "FSC Standard for Chain of Custody Certification."

C. Low-Emitting Materials: Fabricate doors with adhesives and composite wood products that 
do not contain urea formaldehyde.

D. WDMA I.S.1-A Performance Grade:

1. Heavy Duty unless otherwise indicated.

2. Extra Heavy Duty: public toilets, janitor's closets, assembly spaces, exits and 
patient rooms and where indicated.

3. Standard Duty: Closets (not including janitor's closets) and where indicated.

E. Fire-Rated Wood Doors (if applicable): Doors complying with NFPA 80 that are listed and 
labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing 
at positive pressure according to NFPA 252 or UL 10C.

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested 
assemblies, provide certification by a qualified testing agency that doors comply 
with standard construction requirements for tested and labeled fire-rated door 
assemblies except for size.

2. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, provide 
doors that have a maximum transmitted temperature end point of not more than 450 
deg F (250 deg C) above ambient after 30 minutes of standard fire-test exposure.
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3. Cores: Provide core specified or mineral core as needed to provide fire-protection 
rating indicated.

4. Edge Construction: Provide edge construction with intumescent seals concealed by 
outer stile. Comply with specified requirements for exposed edges.

5. Pairs: Provide fire-retardant stiles that are listed and labeled for applications 
indicated without formed-steel edges and astragals. Provide stiles with concealed 
intumescent seals. Comply with specified requirements for exposed edges.

F. Smoke- and Draft-Control Door Assemblies (if applicable): Listed and labeled for smoke 
and draft control, based on testing according to UL 1784.

G. Structural-Composite-Lumber-Core Doors (if applicable):

1. Structural Composite Lumber: WDMA I.S.10.

a. Screw Withdrawal, Face: 700 lbf (3100 N).

b. Screw Withdrawal, Edge: 400 lbf (1780 N).

H. Mineral-Core Doors:

1. Core: Noncombustible mineral product complying with requirements of referenced 
quality standard and testing and inspecting agency for fire-protection rating 
indicated.

2. Blocking: Provide composite blocking with improved screw-holding capability 
approved for use in doors of fire-protection ratings indicated as needed to eliminate 
through-bolting hardware.

a. 5-inch (125-mm) top-rail blocking.

b. 5-inch (125-mm) bottom-rail blocking, in doors indicated to have 
protection plates.

c. 5-inch (125-mm) mid-rail blocking, in doors indicated to have armor 
plates.

d. 4-1/2-by-10-inch (114-by-250-mm) lock blocks, in doors indicated to have 
exit devices.

3. Edge Construction: At hinge stiles, provide laminated-edge construction with 
improved screw-holding capability and split resistance. Comply with specified 
requirements for exposed edges.

a. Screw-Holding Capability: 475 lbf (2110 N) per WDMA T.M.-10.

2.02 VENEER-FACED DOORS FOR TRANSPARENT FINISH

A. Interior Solid-Core Doors:
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1. Grade: Premium, with Grade A faces.

2. Species: As selected by Architect and coordinated with selected plywood finish. 
Provide manufacturer’s full range of species.

3. Cut: Plain sliced.

4. Match between Veneer Leaves: Book match.

5. Assembly of Veneer Leaves on Door Faces: Center-balance Balance match.

6. Pair and Set Match: Provide for doors hung in same opening or separated only by 
mullions.

7. Exposed Vertical and Top Edges: Same species as faces - edge Type A.

8. Core: Structural composite lumber.

9. Construction: Five plies. Stiles and rails are bonded to core, then entire unit is 
abrasive planed before veneering.

10. Construction: Seven plies, either bonded or non-bonded construction.

11. WDMA I.S.1-A Performance Grade: Heavy Duty.

2.03      FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements 
of referenced quality standard for fitting unless otherwise indicated.

1. Comply with NFPA 80 requirements for fire-rated doors.

B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply 
with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, 
BHMA-156.115-W, and hardware templates.

1. Coordinate with hardware mortises in metal frames to verify dimensions and 
alignment before factory machining.

2. Metal Astragals: Factory machine astragals and formed-steel edges for hardware 
for pairs of fire-rated doors.

C. Transom and Side Panels: Fabricate matching panels with same construction, exposed 
surfaces, and finish as specified for associated doors. Finish bottom edges of transoms and 
top edges of rabbeted doors same as door stiles.

1. Fabricate door and transom panels with full-width, solid-lumber, rabbeted, meeting 
rails. Provide factory-installed spring bolts for concealed attachment into jambs of 
metal door frames.
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D. Openings: Factory cut and trim openings through doors.

1. Light Openings: Trim openings with moldings of material and profile indicated.

2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply 
with applicable requirements in Section 088000 "Glazing."

3. Louvers: Factory install louvers in prepared openings.

2.04 SHOP PRIMING

A. Doors for Transparent Finish: Shop prime faces and all four edges with stain (if required), 
other required pretreatments, and first coat of finish per manufacturer’s recommended 
instructions. Seal edges of cutouts and mortises with first coat of finish.

2.05 FACTORY FINISHING

A. General: Comply with referenced quality standard for factory finishing. Complete 
fabrication, including fitting doors for openings and machining for hardware that is not 
surface applied, before finishing.

1. Finish faces, all four edges, edges of cutouts, and mortises. Stains and fillers may 
be omitted on bottom edges, edges of cutouts, and mortises.

B. Factory finishes doors that are indicated to receive transparent finish.

C. Use only paints and coatings that comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

D. Transparent Finish:

1. Grade: Custom.

2. Finish: WDMA TR-4 conversion varnish.

3. Effect: Open-grain finish.

4. Sheen: Satin.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size, 
location, and swing characteristics and have been installed with level heads and 
plumb jambs.

2. Reject doors with defects.
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B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Hardware: For installation, see Section 087100 "Door Hardware.".

B. Installation Instructions: Install doors to comply with manufacturer's written instructions 
and referenced quality standard, and as indicated.

1. Install fire-rated doors according to NFPA 80.

2. Install smoke- and draft-control doors according to NFPA 105.

C. Job-Fitted Doors: Align and fit doors in frames with uniform clearances and bevels as 
indicated below; do not trim stiles and rails in excess of limits set by manufacturer or 
permitted for fire-rated doors. Machine doors for hardware. Seal edges of doors, edges of 
cutouts, and mortises after fitting and machining.

1. Clearances: Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors. 
Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or 
covering unless otherwise indicated. Where threshold is shown or scheduled, 
provide1/4 inch (6.4 mm) from bottom of door to top of threshold unless otherwise 
indicated.

a. Comply with NFPA 80 for fire-rated doors.

b. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and 
hinge edges.

2. Bevel fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock edge; trim stiles 
and rails only to extent permitted by labeling agency.

D. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

E. Factory-Finished Doors: Restore finish before installation if fitting or machining is required 
at Project site.

3.03 ADJUSTING

A. Operation: Rehang or replace doors that do not swing or operate freely.

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 
Doors may be repaired or refinished if Work complies with requirements and shows no 
evidence of repair or refinishing.

END OF SECTION 08 14 16
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SECTION 08 35 13
BI-FOLDING ALUMINUM FRAMED GLASS WALL SYSTEMS

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Aluminum framed sliding/folding glass wall system, including frame, threshold, panels, 
sliding/folding and locking hardware, weather stripping, glass and glazing; designed to 
provide an operable glass wall, with sizes and configurations as shown on drawings.

1.02 RELATED REQUIREMENTS

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements

B. Section 05 12 00 - Structural Steel Framing.

C. Section 07 90 00 - Joint Protection.

D. Section 08 80 00 - Glazing: Glass and glazing accessories. 

1.03 REFERENCE STANDARDS

A. American Architectural Manufactures Association (AAMA):

1. AAMA 611, Voluntary Specification for Anodized Architectural Aluminum.

2. AAMA 2604, Voluntary Specifications, Performance Requirements and Test 
Procedures for Pigmented Organic Coatings on Aluminum Extrusions and 
Panels.

B. American National Standards Institute (ANSI):

1. ANSI Z97.1, Safety Performance Specifications and Methods of Test for Safety 
Glazing Material Used In Buildings.

C. American Society for Testing and Materials (ASTM):

1. ASTM E 283, Test Method for Rate of Air Leakage through Exterior Windows, 
Curtain Walls, and Doors by Uniform Static Air Pressure Difference.

2. ASTM E 330, Test Method for Structural Performance of Exterior Windows, 
Curtain Walls, and Doors by Uniform Static Air Pressure Difference.

3. ASTM E 547, Test Method for Water Penetration of Exterior Windows, Curtain 
Walls, and Doors by Cyclic Static Air Pressure Differential.

4. ASTM E 331, Standard Test Method for Water Penetration of Exterior Windows, 
Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference.
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D. Consumer Product Safety Commission (CPSC):

1. CPSC 16CFR-1201, Safety Standard for Architectural Glazing Materials.

E. National Fenestration Rating Council (NFRC):

1. NFRC 100, Procedure for Determining Fenestration Product Thermal Materials.

2. NFRC 200, Procedure for Determining Solar Heat Gain Coefficient.

3. NFRC 400, Procedure for Determining Fenestration Product Air Leakage.

1.04 SUBMITTALS

A. Product Data: Manufacturer’s literature including independently tested data listing 
performance criteria and Owner’s Manual with installation instructions.

B. Shop Drawings: Indicate dimensioning, direction of swing, configuration, swing panels, 
typical head jamb, side jambs and sill details, type of glazing material, and handle height.

C. Hardware Schedule: Complete itemization of each item of hardware to be provided for 
each panel, cross-referenced to panel identification numbers in Contract Documents.

D. Warranty: Submit manufacturer warranty and ensure forms have been completed in 
Owner’s name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing aluminum framed 
bi-folding glass wall systems with a minimum three years of documented experience. 
Single source manufacturer.

1. The manufacturer must have a quality management system registration to the ISO 
9001: 2008 standard.

B. Installer Qualifications: Installer experienced in the installation of manufacturer’s products 
or other similar products for large openings. Installer to provide reference list of at least 3 
projects of similar scale and complexity successfully completed in the last 3 years.

C. Performance Requirements: Provide from manufacturer that has independently tested 
typical units. 

1.06 WARRANTY

A. Provide manufacturer’s standard warranty against defects in materials and workmanship.

B. Warranty Period: Three years from date of delivery by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to job site in the manufacturer’s original protective cartons or crates. Do 
not deliver units until the project is ready for their installation.
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1. Inspect components for damage upon delivery. Unless minor defects in metal 
components can be made to meet the Architect’s specifications and satisfaction, 
damaged parts should be removed and replaced.

B. Protect units from damage. Store material under cover, protected from weather and 
construction activities.

1.08 PROJECT CONDITIONS

A. Field measurements: Check opening by accurate field measurement before fabrication. 
Show recorded measurements on shop drawings. Coordinate fabrication schedule with 
construction progress to avoid delay of the work and possible damage to the finished 
product. 

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURER’S

A. Basis of design: Design is based on The Monterey S55 Series manufactured by: C.R. 
Laurence Company (CRL) 

2.02 MATERIALS

A. A. Frame and Panels: From manufacturer’s standard profiles, provide head track, side 
jambs, and panels with dimensions shown on drawings.

1. Provide panels with: Standard one lite.

2. Provide standard bottom rail.

3. Aluminum Extrusion: Extrusions with nominal thickness of .078” (2.0 mm). 
Anodized conforming to AAMA 611 or powder coated conforming to AAMA 
2604.

4. Aluminum Finish: Select from Standard black powder coat.

B. Glass:

1. All glass to comply with safety glazing requirements of ANSI Z97.1 and CPSC 
16CFR 1201. Provide manufacturer’s standard glass with dry glazing with glass 
stops on the inside only:1/4 inch (6 mm) clear monolithic tempered

C. Locking Hardware and Handles:

1. Main entry panel: Do not provide lock. 

D. Sliding/Folding Hardware: Provide manufacturer’s standard combination sliding and 
folding hardware with top and bottom tracks and threshold.

E. Maximum weight per leaf:

1. For S55 Series 100 pounds (45 kg).
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F. Adjustment: Provide system capable of adjustments without removing panels from tracks.

G. Other Components:

1. Weather stripping: Provide manufacturer’s standard non-broken EPDM seals 
between panels, and between panel and frame. 

2.03 FABRICATION

A. Use extruded aluminum frame and panel profiles with hinges, sliding, and folding 
hardware, locking hardware and handles, glass and glazing and weather stripping as 
specified herein to make a folding glass wall. Factory pre-assemble as is standard for 
manufacturer and ship with all components and installation instructions.

B. Sizes and Configurations: See drawings for selected custom dimensions within maximum 
frame sizes possible as indicated in manufacturer’s literature. See drawings for selected 
number of panels and configuration. Inward [OR outward] opening unit. On configurations 
with a swing panel, looking from inside, primary swing panel on the left [OR right].

PART 3 - EXECUTION

3.01 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.

3.02 INSTALLATION

A. Install bi-folding glass 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. Coordinate attachment and seal of perimeter air and vapor barrier materials.

I. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of 
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thermal barrier.

J. Set thresholds in bed of mastic and secure.

K. Install glass and infill panels in accordance with Section 08 8000, using glazing method 
required to achieve performance criteria.

L. Install perimeter sealant in accordance with Section 07 9005.

M. Touch-up minor damage to factory applied finish; replace components that cannot be 
satisfactorily repaired.

3.03 TOLERANCES

A. Maximum Variation from Plumb: 0.06 inches every 3 ft (1.5 mm/m) non-cumulative or 
1/16 inches per 10 ft (1.5 mm/3 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch (0.8 
mm).

3.04 ADJUSTING

A. Adjust operating hardware and leaf for smooth operation.

3.05 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. Take care to remove dirt from corners. Wipe surfaces clean.

C. Remove excess sealant by method acceptable to sealant manufacturer.

3.06 PROTECTION

A. Protect installed products from damage during subsequent construction.

END OF SECTION 08 35 13
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SECTION 08 41 13
ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes exterior aluminum-framed entrances and entrance doors.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements

B. JOINT SEALANTS: Section 07 92 00.

C. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13.

D. DOOR HARDWARE: Section 08 71 00.

E. GLASS AND GLAZING: Section 08 81 00.

F. LC PRIVACY GLASS – Section 08 88 36.

1.03 QUALITY ASSURANCE

A. Approved Products: As applicable, products used herein shall comply with requirements 
of the Florida Product Approval System as required by Florida Statute 553.842 and Florida 
Administrative Code 9B-72. 

B. Code Compliance: Total installation must comply with the requirements of the Florida 
Building Code, latest adopted edition, as amended, including Test Protocols for High 
Velocity Hurricane Zones.

C. Wind Loads: Installed windows to withstand wind pressure loads (positive and negative) 
normal to wall plane indicated in accordance with the Florida Building Code for the 
geographical location of the Project.

D. Installer Qualifications: Capable of assuming engineering responsibility and performing 
work of this Section and who is acceptable to manufacturer.

1. Engineering Responsibility: Preparation of data for aluminum-framed systems 
including shop drawings based on testing and engineering analysis of 
manufacturer’s standard units in assemblies similar to those indicated for this 
Project and submission of reports of tests performed on manufacturer’s standard 
assemblies.

E. Testing Agency Qualifications: An independent agency qualified according to ASTM E 
699 for testing indicated.
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F. Accessible Entrances: Comply with the U.S. Architectural & Transportation Barriers 
Compliance Board’s “Americans with Disabilities Act (ADA), Accessibility Guidelines 
for Buildings and Facilities (ADAAG).”

G. Welding: Qualify procedures and personnel according to AWS D1.2 “Structural Welding 
Code - Aluminum.”

1.04 PERFORMANCE REQUIREMENTS

A. General: Provide aluminum-framed systems, including anchorage, capable of 
withstanding, without failure, the effects of the following:

1. Structural loads.

2. Thermal movements.

3. Movements of supporting structure indicated on Drawings including, but not 
limited to, deflection from uniformly distributed and concentrated live loads.

4. Dimensional tolerances of building frame and other adjacent construction.

5. Interior Walls (Pressure Acting in Either Direction)

6. Failure includes the following:

a. Deflection exceeding specified limits.

b. Thermal stresses transferred to building structure.

c. Framing members transferring stresses, including those caused by thermal 
and structural movements, to glazing.

d. Noise or vibration created by wind and thermal and structural movements.

e. Loosening or weakening of fasteners, attachments, and other components.

f. Sealant failure.

g. Failure of operating units to function properly.

B. Deflection of Framing Members:

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span or an amount that 
restricts edge deflection of individual glazing lites to 3/4 inch, whichever is less.

2. Deflection Parallel to Glazing Plane: Limited to 1/360 of clear span or 1/8 inch, 
whichever is smaller.

C. Structural Test Performance: Provide aluminum-framed systems tested according to 
ASTM E 330 as follows:

1. When tested at positive and negative wind load design pressures, systems do not 
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evidence deflection exceeding specified limits.

2. When tested at 150 percent of positive and negative wind load design pressures, 
systems, including anchorage, do not evidence material failures, structural distress, 
and permanent of main framing members exceeding 0.2 percent of span.

3. Test Durations: As required by design wind velocity but not less than 10 seconds.

D. Windborne-Debris-Impact-Resistance-Test Performance: Provide aluminum-framed 
systems that pass large and small missile-impact tests and cyclic-pressure tests according 
to Florida Building Code, latest adopted edition, as amended.

E. Thermal Movements: Provide aluminum-framed systems that allow for thermal 
movements from the following maximum change (range) in ambient and surface 
temperatures. Base engineering calculation on surface temperatures of materials due to 
both solar heat gain and nighttime-sky heat loss.

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

2. Test Performance: No buckling; stress on glass; sealant failure; excess stress on 
framing, anchors, and fasteners; or reduction of performance when tested 
according to AAMA 501.5.

a. Test High Exterior Ambient Air Temperature: That which produces an 
exterior metal surface temperature of 180 deg F.

b. Test Low Exterior Ambient Air Temperature: 0 deg F.

F. Water Penetration Under Dynamic Pressure: Provide aluminum-framed systems that do 
not evidence water leakage through fixed glazing and framing areas when tested according 
to AAMA 501.1 under dynamic pressure equal to 20 percent of positive wind load design 
pressure, but not less than 6.24 lbf/sq. ft..

1. Maximum Water Leakage: According to AAMA 501.1. Water controlled by 
flashing and gutters that is drained to exterior and cannot damage adjacent 
materials or finishes is not considered water leakage.

G. Condensation Resistance: Provide aluminum-framed systems with fixed glazing and 
framing areas having condensation resistance factor (CRF) of not less than 54 when tested 
according to AAMA 1503.

H. Average Thermal Conductance: Provide aluminum-framed systems with fixed glazing and 
framing areas having average U-factor of not more than 0.48 But/sq. ft. x h x deg F when 
tested according to AAMA 1503.

1.05 SUBMITTALS

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of product indicated.

B. Shop Drawings: For aluminum-framed systems. Include plans, elevations, sections, details, 
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and attachments to other work.

1. Include structural analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation.

2. Include details of provisions for system expansion and contraction and for draining 
moisture occurring within the system to the exterior.

3. For entrances, include hardware schedule and indicate operating hardware types, 
functions, quantities, and locations.

C. Samples for Verification: For each type of exposed finish required, in manufacturer’s 
standard sizes.

D. Welding certificates.

E. Qualification Data: For Installer and testing agency.

F. Field quality control test and inspection reports.

G. Maintenance Data: For aluminum-framed system to include in maintenance manuals.

H. Warranties: Special warranties specified in this Section.

1.06 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of structural supports for aluminum-framed 
systems by field measurements before fabrication and indicate measurements on shop 
drawings.

1.07 WARRANTY

A. Special Assembly Warranty: Manufacturer’s standard form in which manufacturer  agrees 
to repair or replace components of aluminum-framed systems that do not comply with 
requirements or that deteriorate as defined in this Section within the specified warranty 
period. 

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.

b. Noise or vibration caused by thermal movements.

c. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering.

d. Water leakage through fixed glazing and framing areas.

e. Failure of operating components to function properly.

2. Warranty Period: Two years from date of Final Acceptance.
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B. Special Finish Warranty: Manufacturer’s standard form in which manufacturer agrees to 
repair or replace components on which finishes fail within specified warranty period. 
Warranty does not include normal weathering.

1. Warranty Period: 20 years from date of Final Acceptance.

PART 2 - PRODUCTS

2.01 MANUFACTURER/SYSTEM

A. Subject to compliance with requirements, aluminum entrance and storefront system shall 
be as follows:

1. Exterior: 

a. Basis of Design: YKK YHS 50 TU Thermally Broken, Impact Resistant 
and Blast Mitigating Storefront System.

b. Basis of Design: YKK 35H, Impact Resistant and Blast Mitigating 
Storefront Entrance System.

2. Interior:

a. Basis of Design: YKK AP Series YES 45 FS Storefront System 
(Monolithic Glazing).

b. Basis of Design: YKK AP Series 35D Medium Stile Swing Entrances. 

2.02 MATERIALS

A. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated.

1. Sheet and Plate: ASTM B 209, Alloy 5005-H16.

2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221, Alloy 6063-T6.

3. Extruded Structural Pipe and Tubes: ASTM B 429.

4. Structural Profiles: ASTM B 308.

5. Welding Rods and Bare Electrodes: AWS A5.10.

B. Steel Reinforcement: With manufacturer’s standard corrosion-resistant primer complying 
with SSPC-PS Guide No. 12.00 applied immediately after surface preparation and 
pretreatment. Select surface preparation methods according to recommendations in SSPC-
SP COM and prepare surfaces according to applicable SSPC standard.

2.03 FRAMING SYSTEMS

A. Framing Members: Manufacturer’s standard extruded aluminum framing members of 
thickness required and reinforced as required to support imposed loads.
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1. Construction: Framing members are composite assemblies of two separate 
extruded aluminum components permanently bonded by an elastomeric material 
of low thermal conductance.

B. Brackets and Reinforcements: Manufacturer’s standard high-strength aluminum with non-
staining, nonferrous shims for aligning system components.

C. Fasteners and Accessories: Manufacturer’s standard corrosion-resistant, nonstaining, non-
bleeding fasteners and accessories compatible with adjacent materials.

1. Where fasteners are subject to loosening or turning out from thermal and structural 
movements, wind loads, or vibration, use self-locking devices.

2. Reinforce members as required to retain fastener threads.

3. Use exposed fasteners with countersunk Phillips screw heads, finished to match 
framing system.

D. Concrete and Masonry Inserts: Hot-dip galvanized cast iron, malleable iron, or steel inserts 
complying with ASTM A 123 or ASTM A 153 requirements.

E. Flashing: Manufacturer’s standard corrosion-resistant, nonstaining, nonbleeding flashing 
compatible with adjacent materials. Form exposed flashing from sheet aluminum finished 
to match framing and of sufficient thickness to maintain a flat appearance without visible 
deflection.

F. Framing System Gaskets and Sealants: Manufacturer’s standard recommended by 
manufacturer for joint type.

G. Provide architectural extruded mullions as shown on the plans. 

2.04 GLAZING SYSTEMS

A. Glass: As specified in Section 08 81 80 - GLASS AND GLAZING.

B. Glazing Gaskets: Manufacturer’s standard compression types, replaceable, molded or 
extruded, that maintain uniform pressure and watertight seal.

C. Spacers and Setting Blocks: Manufacturer’s standard elastomeric types.

D. Bond-Breaker Tape: Manufacturer’s standard TFE-fluorocarbon or polyethylene material 
to which sealants will not develop adhesion.

2.05 DOORS

A. Doors: Manufacturer’s standard glazed doors, for manual swing operation.

1. Door Construction: 1-3/4-inch overall thickness, with minimum 0.125 inch thick, 
extruded aluminum tubular rail and stile members. Mechanically fasten corners 
with reinforcing brackets that are deep penetration and fillet welded or that 
incorporate concealed tie rods.
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2. Door Design: Medium stile as described herein.

a. Accessible Doors: Smooth surfaced for width of door in area within 10 
inches above floor or ground plane.

3. Glazing Stops and Gaskets: Beveled, snap-on, extruded aluminum stops and 
preformed gaskets.

a. Provide non-removable glazing stops on outside of door.

2.06 DOOR HARDWARE

A. General: Provide heavy-duty units in sizes types recommended by entrance system and 
hardware manufacturers for entrances and uses indicated.

1. Opening-Force Requirements, Egress Doors: Not more than 30 lbf required to set 
door in motion and not more than 15 lbf required to open door to minimum 
required width.

B. Continuous-Gear Hinges: Manufacturer’s standard with stainless steel bearings between 
knuckles; fabricated to full height of door and frame. 

C. Locking Devices, General: Do not require use of key, tool, or special knowledge for 
operation.

1. Opening-Force Requirements:

a. Delayed-Egress Locks: Lock releases within 15 seconds after applying a 
force of not more than 15 lbf for not more than 3 seconds.

b. Latches and Exit Devices: Not more than 15 lbf required to release latch.

D. Panic Exit Devices: Listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for panic protection, based on testing according to UL 305.

1. Standard: BHMA A156.3, Grade 1.

E. Cylinders: As specified in Section 08 71 00 - DOOR HARDWARE.

F. Strikes: Provide strike with black plastic dust box for each latch or lock bolt; fabricated for 
aluminum framing.

G. Operating Trim: BHMA A156.6.

H. Closers: With accessories required for a complete installation, sized as required by door 
size, exposure to weather, and anticipated frequency of use, and adjustable to meet field 
conditions and requirements for opening force.

1. Standard: BHMA A156.4, Grade 1.

I. Weather Stripping: Manufacturer’s standard replaceable components.
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1. Compression Type: Made of ASTM D 2000, molded neoprene, or ASTM D 2287, 
molded PVC.

2. Sliding Type: AAMA 701, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing.

J. Weather Sweeps: Manufacturer’s standard exterior door bottom sweep with concealed 
fasteners on mounting strip.

K. Thresholds: Raised thresholds beveled with a slope of not more than 1:2, with maximum 
height of 2 inch.

2.07 ACCESSORY MATERIALS

A. Joint Sealants: For installation at perimeter of aluminum-framed systems, as specified in 
Section 07 92 00 - JOINT SEALANTS.

B. Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil thickness per coat.

2.08 FABRICATION

A. Form aluminum shapes before finishing.

B. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by 
descaling or grinding.

C. Framing Members, General: Fabricate components that, when assembled, have the 
following characteristics:

1. Profiles that are sharp, straight, and free of defects or deformation.

2. Accurately fitted joints with ends coped or mitered.

3. Means to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior.

4. Physical and thermal isolation of glazing from framing members.

5. Accommodations for thermal and mechanical movements of glazing and framing 
to maintain required glazing edge clearances.

6. Provisions for field replacement of glazing from exterior.

7. Fasteners, anchors, and connection devices that are concealed from view to 
greatest extent possible.

D. Mechanically Glazed Framing Members: Fabricate for flush glazing (without projecting 
stops).
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E. Door Frames: Reinforce as required to support loads imposed by door operation and for 
installing hardware:

1. At exterior doors, provide compression weather stripping at fixed stops.

F. Doors: Reinforce doors as required for installing hardware.

1. At pairs of exterior doors, provide sliding weather stripping retained in adjustable 
strip mortised into door edge.

2. At exterior doors, provide weather sweeps applied to door bottoms.

G. Hardware Installation: Factory install hardware to the greatest extent possible. Cut, drill, 
and tap for factory-installed hardware before applying finishes.

H. After fabrication, clearly mark components to identify their locations in Project according 
to shop drawings.

2.09 ALUMINUM FINISHES

A. General: Comply with NAAMM’s "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations relative to applying and designating finishes.

B. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.

C. Finish: Clear Anodized Per Manufacturer

1. Shall meet AAMA 612 criteria for finish, strength, and durability.

2. 10 Year Finish Warranty

PART 3 - EXECUTION

3.01 EXAMINATION

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

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

3.02 INSTALLATION

A. General: 

1. Comply with manufacturer's written instructions.

2. Do not install damaged components.

3. Fit joints to produce hairline joints free of burrs and distortion. 

4. Rigidly secure non-movement joints. 
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5. Install anchors with separators and isolators to prevent metal corrosion and 
electrolytic deterioration.

6. Seal joints watertight, unless otherwise indicated.

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic 
action by painting contact surfaces with primer or by applying sealant or tape or 
installing nonconductive spacers as recommended by manufacturer for this 
purpose. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion 
by painting contact surfaces with bituminous paint.

C. Install components to drain water passing joints, condensation occurring within framing 
members, and moisture migrating within the system to exterior.

D. Set continuous sill members and flashing in a full bed of sealant as specified in Section 07 
92 00 - JOINT SEALANTS.

E. Install components plumb and true in alignment with established lines and grades, without 
warp or rack.

F. Install glazing as specified in Section 08 81 00 - GLASS AND GLAZING.

G. Entrances: Install to produce smooth operation and tight fit at contact points.

1. Exterior Entrances: Install to produce tight fit at weather stripping and weathertight 
closure.

2. Field-Installed Hardware: Install surface-mounted hardware according to 
hardware manufacturers’ written instructions using concealed fasteners to greatest 
extent possible.

H. Install perimeter joint sealants as specified in Section 07 92 00 - JOINT SEALANTS and 
to produce weathertight installation.

I. Erection Tolerances: Install aluminum-framed systems to comply with the following 
maximum tolerances:

1. Location and Plane: Limit variation from true location and plane to 1/8 inch in 12 
feet; 1/4 inch over total length.

2. Alignment: 

a. Where surfaces abut in line, limit offset from true alignment to 1/16 inch.

b. Where surfaces meet at corners, limit offset from true alignment to 1/32 
inch.

3. Diagonal Measurements: Limit difference between diagonal measurements to 1/8 
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inch.

3.03 FIELD QUALITY CONTROL

A. Repair or remove work where inspections indicate that it does not comply with specified 
requirements.

B. Additional inspecting, at Contractor’s expense, will be performed to determine compliance 
of replaced or additional work with specified requirements.

3.04 ADJUSTING

A. Entrances: Adjust operating hardware for smooth operation according to hardware 
manufacturers’ written instructions. For doors accessible to people with disabilities, adjust 
closers to provide a 3-second closer sweep period for doors to move from a 70-degree open 
position to 3 inches from the latch measured to the leading door edge.

END OF SECTION 08 41 13
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SECTION 08 71 00
DOOR HARDWARE

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes:

1. Finish hardware including electrified hardware for doors as shown on the Plans, 
indicated on schedules, and as specified herein.

2. Hardware for labeled openings shall meet UL requirements whether specified 
herein or not.

3. All hardware on accessible doors shall meet or exceed the requirements of the 
Americans with Disabilities Act (ADA) whether or not full compliance is indicated 
in the Hardware Schedule located at the end of this Section.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13.

C. ALUMINUM FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.

1.03 QUALITY ASSURANCE

A. Code Compliance: Total installation must comply with the requirements of the Florida 
Building Code, current edition in force, including Test Protocols for High Velocity Hurricane 
Zones.

B. Approved Products: As applicable, products used herein shall comply with requirements 
of the Florida Product Approval System as required by Florida Statute 553.842 and Florida 
Administrative Code 9B-72. 

C. Reference Standards: Comply with provisions of the latest adopted editions of the 
following:

1. Door and Hardware Institute (DHI):Referenced Standards.

2. National Fire Protection Association (NFPA):

a. NFPA 80 Fire Doors and Fire Windows.

b. NFPA 101 Life Safety Code.

D. Installer Qualifications: An experienced installer who has completed finish hardware 
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similar in material, design, and extent to that indicated for this Project and whose work has 
resulted in construction with a record of successful in-service performance.

1.04 SUPPLIER QUALIFICATIONS

A. Finish Hardware shall be furnished by one supplier, approved by the Engineer, with 
appropriate technical knowledge and experience to correctly interpret Drawings and 
Specifications. Supplier shall be prepared at all times during progress of installation to 
promptly provide a qualified Architectural Hardware Consultant (AHC) to approve its 
complete installation, in order that all items shall be installed in the best manner and 
function properly.  This will necessitate a project site visit prior to final inspection. Supplier 
shall be bona-fide direct distributor of all materials furnished.

B. It shall be the supplier's responsibility to furnish hardware in accordance with the intent of 
this specification.  Where, by virtue of architectural design or by function, a change is 
necessary, hardware of equal design and quality shall be furnished upon written approval 
of Engineer.

1.05 SUBMITTALS

A. Product Data: Submit complete product data for each item of finish hardware listed in the 
Finish Hardware Schedule. Include installation details, material descriptions, dimensions 
of individual components and profiles, and finishes.

B. Finish Hardware Schedule: Submit complete typewritten sets of the Finish Hardware 
Schedule. Organize the Hardware Schedule into door hardware sets indicating complete 
designations of every item required for each door. Organize door hardware sets in the same 
order as in Article 3.03 - FINISH HARDWARE SCHEDULE. No factory order shall be 
placed for finish hardware items until approval has been given by the Engineer.

1. Each item in the Finish Hardware Schedule shall be identified on the first page of 
the Schedule by the manufacturer’s name.

C. Keying Schedule: Submit a keying schedule prepared by the supplier, detailing the 
Owner’s keying instructions for locks. Include a schematic keying diagram and index each 
key to unique door designations. Refer to keying schedule at the end of this Section for 
additional information.

D. Supplier Qualifications:

1. Submit documented evidence of supplier’s qualifications.

1.06 DELIVERY, STORAGE, AND HANDLING

A. All items of finish hardware shall be delivered to the Project site, or as otherwise specified 
or required, and shall be checked in for completeness and familiarization with the 
Contractor.  

B. All items of finish hardware shall be packaged, numbered, and labeled to identify each 
opening for which it is intended, and to correspond with item numbers on the approved 
Finish Hardware Schedule.
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1.07 COORDINATION

A. Templates: All finish hardware to be installed on, or in metal doors and/or frames, shall be 
manufactured to template.  Template machine screws shall be furnished for all such 
materials. Supplier shall furnish an approved Finish Hardware Schedule and all necessary 
template transmittals to metal frame fabricators, or other suppliers requiring same, for their 
coordination and use.

PART 2 - PRODUCTS

2.01 GENERAL

A. An asterisk (*) after a manufacturer's name denotes whose product designation is used in 
the Finish Hardware Schedule for purposes of establishing minimum requirements.

B. Other than those doors that are restricted to less than 180 degree opening by building or by 
overhead holders or stops, all butts and closer arms shall be of sufficient size to allow full 
180-degree opening of doors.

2.02 FINISHES

A. Butts - Exterior: US32D

B. Butts - Interior: US26D

C. Locks: US32D

D. Closers: SBL

E. Door Stops and Miscellaneous: US26D

2.03 LOCATIONS

A. Hardware locations dimension shall be as follows:

1. Distance from finish floor to center line of:

a. Door Knob or Lever: 38 inches.

b. Door Pull: 42 inches.

c. Deadlock: 60 inches.

2. Butt Hinges:

a. Bottom Hinge: Finish floor to bottom of hinge 10 inches.

b. Top Hinge: Head rabbet to top of hinge 5 inches.

c. Center Hinge:  Equidistant between top and bottom hinges.
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2.04 BUTT HINGES

A. Doors (1-3/4 Inch Thick): Minimum 4-1/2 inches high.

B. Each door shall not have less than three hinges.

C. All butts used with door closers shall be ball bearing.  All exterior doors shall have ball 
bearing butts, except as otherwise specified.

D. All exterior out-swinging doors shall have butts with non-removable pins (NRP).

E. Products: Provide butt hinges by one of the following manufacturers:

1. Hager Companies.

2. Stanley Commercial Hardware Div. of The Stanley Works.

3. McKinney Products Co. Div. of ESSEX Industries, Inc.

4. Lawrence Brothers, Inc.

2.05 LOCKSETS

A. Locksets shall be mortised type with interchangeable core furnished in the functions as 
specified in the hardware sets.

B. Levers, escutcheons, locksets and cylinders shall be the products of one manufacturer. 

C. Minimum wall thickness of levers and roses shall be .101 inch and .099 inch, respectively.

D. All latch bolts shall have 3/4 inch throw.  All deadbolts shall have hardened steel inserts 
and 1 inch throw.

E. Products: Provide one of the following:

1. Basis of Design: Corbin Russwin “Series ML2000" lockset and “LWA” handle 
design.

2.06 EXIT DEVICES (IF APPLICABLE)

A. All exit devices shall be listed under “Panic Hardware” in accident equipment list of 
Underwriters’ Laboratories (UL).

B. All labeled doors with “Fire Exit Hardware” shall have labels attached and be in strict 
accordance with UL requirements.

C. All exit devices shall be tested to ANSI/BHMA A156.3 test requirements by a BHMA 
certified testing laboratory. A written certification showing successful completion of a 
minimum of 1,000,000 cycles shall be provided.

D. Electrified-controlled exit devices shall be UL Listed. 
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E. All surface strikes shall be roller type and come complete with a plate underneath to prevent 
movement, and shall be provided with a dead-latching feature to prevent latchbolt 
tampering.

F. Products: Provide one of the following:

1. Basis of Design: Corbin Russwin 5000 Series, for mortised installation with 
interchangeable core, as applicable, in types and functions specified. Provide 
ED5000 Series for electrified exit devices.

2.07 KEYING/KEY CONTROL SYSTEM

A. Keying: All locks shall be Master Keyed as indicated.

2.08 CLOSERS/AUTOMATIC OPENERS

A. Closers shall be provided in the manufacturer's recommended printed size for specified 
installation condition, unless otherwise noted in the Finish Hardware Schedule.

B. Closers shall be full rack and pinion complete with back check.  Springs shall be motor 
clock type.  Furnish flush mount transom brackets where no transom bar exists.  Furnish 
parallel arm where required.

C. All closers shall be provided with limited opening resistance to meet handicap 
requirements.

D. Furnish drop plate brackets where required.

E. Closer at exterior doors shall be installed on the inside of the building.

F. Products: Provide one of the following:

1.  “Series 1430" exterior and “Series 1431" interior closers; Sargent Manufacturing 
Company Div. of ESSEX Industries, Inc.*

2.  “Series 8501"; Norton Door Controls Div. of Yale Security Inc.

3. An equivalent product by one of the following manufacturers:

a. Corbin Russwin Architectural Hardware Div. of Yale Security Inc.

b. LCN Closers, An Ingersoll-Rand Company.

2.09 DOOR STOPS

A. Products: Provide door stop types as follows:

1. Products by H.B. Ives:*

a. Wall: “No. 407-1/2.”

b. Floor: “No. 436.”
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c. Floor at Door with Threshold: “No. 438.”

2. Products by Rockwood Manufacturing Company:

a. Wall: “No. 409.”

b. Floor: “No. 441.”

c. Floor at Door with Threshold: “No. 443.”

B. Other Products: Equivalent products by one of the following manufacturers are also 
acceptable:

1. Glynn-Johnson, An Ingersoll-Rand Company.

2. Russwin Corbin Architectural Hardware Div. of Yale Security Inc.

2.10 SILENCERS

A. All interior metal door frames shall have door silencers, three (3) per single door, six (6) 
per pair of doors.

B. Products: Provide one of the following silencer types:

1.  “Type 20"; H.B. Ives.*

2.  “Type 64"; Glynn-Johnson, An Ingersoll-Rand Company.

3.  “No. 608"; Rockwood Manufacturing Company.

2.11 WEATHERSTRIPPING

A. General:  Continuous weatherstripping shall be installed at each edge of every exterior door 
leaf.  Provide non-corrosive fasteners as recommended by manufacturer for application 
indicated.  Include door top protection (drip caps) for exterior doors where scheduled or as 
required.

B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strip is 
easily replaceable and readily available from stocks maintained by manufacturer.

C. Weatherstripping at Jambs and Heads:  Bumper-type resilient insert and metal retainer 
strips, surface-applied.  Extruded aluminum retainer, natural anodized finish; closed cell 
EPDM sponge neoprene insert, except vinyl insert for door shoes.

D. Products: Provide one the following products:

1.  “319CR”; Pemko Manufacturing Co.

2. Other Products: Equivalent products by one of the following manufacturers are 
also acceptable:

a. Zero International, Inc. 
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b. Reese Enterprises, Inc.

2.12 THRESHOLDS AND DOOR BOTTOMS

A. General:  Extruded aluminum units, vinyl insert, of type, size and profile as shown or 
scheduled.  Provide thresholds at labeled doors where required by Code, whether specified 
or not.  Product to be of one of the following manufacturers.

B. Products, Thresholds: Provide one of the following:

1.  “272A with 282A Elevator”; Pemko Manufacturing Co., Inc.

2. Other Products: Equivalent products by one of the following manufacturers are 
also acceptable:

a. Zero International, Inc.

b. Reese Enterprises, Inc.

C. Products, Door Bottoms: Provide one of the following:

1.  “315CN”; Pemko Manufacturing Co., Inc.

2. Other Products: Equivalent products by one of the following manufacturers are 
also acceptable:

a. Zero International, Inc. 

b. Reese Enterprises, Inc.

2.13 DRIP CAPS

A. Install on all exterior doors not under cover as scheduled.

B. Products: Provide one of the following:

1.  “346 AL”; Pemko Manufacturing Co., Inc.

2. Other Products: Equivalent products by one of the following manufacturers are 
also acceptable:

a. Zero International, Inc. 

b. Reese Enterprises, Inc.

2.14 FASTENERS

A. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
commercially recognized industry standards for application intended. Provide Phillips flat-
head screws with finished heads to match surface of door hardware.
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2.15 CARD READER

A. Coordinate with owner for electronic card reader locations and requirements.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, 
and other conditions affecting performance.

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation.

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

3.02 INSTALLATION

A. Preparation: Comply with the following:

1. Steel Doors and Frames: Comply with Door and Hardware Institute (DHI) A115 
Series, “Specifications for Steel Door and Frame Preparation for Hardware 
(ANSI).”

B. Mount hardware units at heights indicated in the following applicable publications, except 
as specifically listed herein under Article 2.03 LOCATIONS, and/or otherwise directed by 
the Engineer and required to comply with governing regulations.

1. Steel Doors and Frames: Comply with DHI "Recommended Locations for 
Architectural Hardware for Standard Steel Doors and Frames."

C. Install each hardware item in compliance with the manufacturer's published instructions 
and current recommendations.  Where cutting and fitting is required to install hardware 
onto or into surfaces that are later to be painted or finished in another way, coordinate 
removal, storage, and re-installation or application of surface protection with finishing 
work specified in Division 09 Sections.  Do not install surface-mounted items until finishes 
have been completed on the substrates involved.

1. Set units level, plumb, and true to line and location.  Adjust and reinforce the 
attachment substrate as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  
Space fasteners and anchors in accordance with industry standards.

3. Re-install designated hardware for doors indicated on Drawings. Repair and/or 
replace hardware as required to provide a complete operable, secure closure. 

D. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic 
sealant.

E. Adjust and check each operating item of hardware and each door to ensure proper operation 
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or function of every unit.  Replace units that cannot be adjusted to operate freely and 
smoothly or as intended for the application made.

F. Coordinate with electrical installer for connections for power actuated hardware devices.

G. Clean adjacent surfaces soiled by hardware installation. Clean operating items as necessary 
to restore proper function and finish.

3.03 FINISH HARDWARE SCHEDULE

A. The following hardware set(s) are based on door location types as indicated.  Refer to 
Drawings for specific door numbers, sizes, types, and swings. Hardware 
manufacturers/models shown are “Basis of Design” indicative of type and quality required.

B. Refer to electrical plans for door operator locations.

C. Door Hardware Index:
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Door # Group # Door # Group #
101 05 127 24
102 05 128 25
103 05 129 19
104 05 130 13
105 05 131 25
106 15 132A 04
107A 15 132B 17
107B 15 133 14
108A 23 134 23
108B 07 136.1 13
109 23 136A 08
110 26 136B 14
112 21 137 23
113 23 139 05
114 25 140 05
115.2 23 141 05
115A 23 142 05
115B 23 143 05
116 25 144 05
117 25 145 05
118 05 146 05
119A 01 147A 12
119B 03 147B 12
120 02 149A 20
120.3 02 149B 10
121 06 150A 16
122 06 150B 09
123 06 151 11
124 23 152 18
126 24 153 22
127 24
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HARDWARE GROUP NO. 01 
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA CONT. HINGE 112XY EPT 628 IVE
2 EA POWER TRANSFER EPT10 689 VON
1 EA ELEC PANIC HARDWARE MEL-HH-1690-EO-HSEC-HEX 24 

VDC
626 FAL

1 EA ELEC PANIC HARDWARE MEL-HH-1692-NL-OP-169CA-HSEC-
HEX 24 VDC

626 FAL

1 EA RIM CYLINDER 951 626 FAL
2 EA 90 DEG OFFSET PULL 8190EZHD-2 630-316 IVE
2 EA SURFACE CLOSER SC71A SS 689 FAL
2 EA MOUNTING PLATE AS 

REQ'D
SC70-18/18PA 689 FAL

1 EA FACIAL RECOGNITION 
READER

BY SYSTEM INTEGRATOR

2 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY PS914 900-2RS 120/240 VAC VON
1 - BALANCE OF HARDWARE BY 

DOOR SUPPLIER

DOORS NORMALLY CLOSED AND LOCKED. DETECTING FACE ON FACIAL RECOGNITION READER 
UNLOCKS THE DOOR. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOORS ARE CLOSED 
AND SECURE SIDE IS LOCKED.

HARDWARE GROUP NO. 02
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA CONT. HINGE 112XY EPT 628 IVE
1 EA POWER TRANSFER EPT10 689 VON
1 EA ELEC PANIC HARDWARE MEL-HH-1692-NL-OP-169CA-HSEC-

HEX 24 VDC
626 FAL

1 EA RIM CYLINDER 951 626 FAL
1 EA 90 DEG OFFSET PULL 8190EZHD-2 630-316 IVE
1 EA SURFACE CLOSER SC71A SS 689 FAL
1 EA MOUNTING PLATE AS 

REQ'D
SC70-18/18PA 689 FAL

1 EA CARD READER BY SYSTEM INTEGRATOR BYO
1 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY PS914 900-2RS 120/240 VAC VON
1 - BALANCE OF HARDWARE BY 

DOOR SUPPLIER

DOORS NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS THE 
DOOR. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOORS ARE CLOSED AND SECURE 
SIDE IS LOCKED.
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HARDWARE GROUP NO. 03
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA POWER TRANSFER EPT10 CON 689 VON
1 EA EU STOREROOM LOCK T881P6 DAN CON 12/24 VDC 626 FAL
1 EA SURFACE CLOSER SC81A SS 689 FAL
1 EA MOUNTING PLATE AS 

REQ'D
SC80A-18/18PA 689 FAL

1 EA WIRE HARNESS CON-LAR SCH
1 EA WIRE HARNESS CON-6W SCH
1 EA FACIAL RECOGNITION 

READER
BY SYSTEM INTEGRATOR

1 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY BY SYSTEM INTEGRATOR 628 DRM
1 - BALANCE OF HARDWARE BY 

DOOR SUPPLIER

DETECTING FACE ON FACIAL RECOGNITION READER MOMENTARILY UNLOCKS LOCKSET. FAIL 
SECURE LOCK TIED INTO FIRE ALARM SYSTEM.

HARDWARE GROUP NO. 04
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
2 EA PIVOT WELD ON PIVOTS PROVIDED X 

TGP
630 TGP

1 EA FIRE EXIT HARDWARE 3547A-EO-F X TGP 626 VON
1 EA FIRE EXIT HARDWARE 3547A-L-BE-F-06 X TGP 626 VON
2 EA SURFACE CLOSER 4040XP SCUSH X TGP 689 LCN
2 EA PA MOUNTING PLATE AS 

REQ'D
4040XP-18/18PA  X TGP 689 LCN

1 - BALANCE OF HARDWARE BY 
DOOR SUPPLIER

HARDWARE GROUP NO. 05
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA ENTRY / OFFICE LOCK T511P6 DAN 626 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 EA - BALANCE OF HARDWARE BY 
DOOR SUPPLIER

HARDWARE GROUP NO. 06
Provide each BF door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 BY BI-FOLD SYSTEM MFR ALL HARDWARE
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HARDWARE GROUP NO. 07 
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA PASSAGE SET T101 DAN 626 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 - BALANCE OF HARDWARE BY 
DOOR SUPPLIER

HARDWARE GROUP NO. 08
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
1 EA CONT. HINGE 112XY EPT 628 IVE
1 EA POWER TRANSFER EPT10 689 VON
1 EA ELEC PANIC HARDWARE FSE-HH-25-R-L-DANE-299F 24 VDC 626 FAL
1 EA MORTISE CYLINDER 986 626 FAL
1 EA SURFACE CLOSER SC71A SS 689 FAL
1 EA RAIN DRIP 142AA AA ZER
1 EA GASKETING 188SBK PSA BK ZER
1 EA DOOR SWEEP 328AA AA ZER
1 EA THRESHOLD 65A A ZER
1 EA CARD READER BY SYSTEM INTEGRATOR BYO
1 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY BY SYSTEM INTEGRATOR 628 DRM

DOOR NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
DOOR. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOOR IS CLOSED AND SECURE SIDE IS 
LOCKED.

HARDWARE GROUP NO. 09
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
8 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE
1 EA PANIC HARDWARE LD-HH-25-V-EO-SNB 626 FAL
1 EA PANIC HARDWARE LD-HH-25-V-NL-SNB 626 FAL
1 EA MORTISE CYLINDER 986 626 FAL
2 EA SURFACE CLOSER SC71A SS 689 FAL
2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
1 EA RAIN DRIP 142AA AA ZER
1 EA GASKETING 188SBK PSA BK ZER
2 EA DOOR SWEEP 328AA AA ZER
1 EA THRESHOLD 65A A ZER
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HARDWARE GROUP NO. 10
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
8 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE
2 EA SURFACE BOLT SB360 12" T 604 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
2 EA SURFACE CLOSER SC71A SS 689 FAL
2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
1 EA RAIN DRIP 142AA AA ZER
1 EA GASKETING 188SBK PSA BK ZER
2 EA DOOR SWEEP 328AA AA ZER
1 EA THRESHOLD 65A A ZER

ASTRAGAL BY DOOR MANUFACTURER.

HARDWARE GROUP NO. 11
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
4 EA HINGE 5BB1 4.5 X 4.5 NRP 630 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
1 EA SURFACE CLOSER SC71A SS 689 FAL
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA RAIN DRIP 142AA AA ZER
1 EA GASKETING 188SBK PSA BK ZER
1 EA DOOR SWEEP 328AA AA ZER
1 EA THRESHOLD 65A A ZER

DOOR NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
DOOR. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOOR IS CLOSED AND SECURE SIDE IS 
LOCKED.
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HARDWARE GROUP NO. 12
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
8 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA POWER TRANSFER EPT10 CON 689 VON
1 EA CONST LATCHING BOLT FB51P 630 IVE
1 EA DUST PROOF STRIKE DP2 626 IVE
1 EA EU STOREROOM LOCK T881P6 DAN CON 12/24 VDC 626 FAL
1 EA COORDINATOR COR X FL 628 IVE
2 EA MOUNTING BRACKET MB1/MB2 AS REQUIRED 689 IVE
2 EA OH STOP 450S 652 GLY
2 EA SURFACE CLOSER SC81A RW/PA 689 FAL
2 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE
2 EA WIRE HARNESS CON-LAR SCH
2 EA WIRE HARNESS CON-6W SCH
1 EA CARD READER BY SYSTEM INTEGRATOR BYO
2 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY BY SYSTEM INTEGRATOR 628 DRM

DOORS NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
ACTIVE LEAF. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOORS ARE CLOSED AND 
LOCKED.

HARDWARE GROUP NO. 13
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA POWER TRANSFER EPT10 CON 689 VON
1 EA EU STOREROOM LOCK T881P6 DAN CON 12/24 VDC 626 FAL
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE
1 EA WIRE HARNESS CON-LAR SCH
1 EA WIRE HARNESS CON-6W SCH
1 EA CARD READER BY SYSTEM INTEGRATOR BYO
1 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY BY SYSTEM INTEGRATOR 628 DRM

DOORS NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
ACTIVE LEAF. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOORS ARE CLOSED AND 
LOCKED.
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HARDWARE GROUP NO. 14
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA POWER TRANSFER EPT10 689 VON
1 EA ELEC PANIC HARDWARE FSE-25-R-L-DANE 24 VDC 626 FAL
1 EA MORTISE CYLINDER 986 626 FAL
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE
1 EA FACIAL RECOGNITION 

READER
BY SYSTEM INTEGRATOR

1 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY BY SYSTEM INTEGRATOR 628 DRM

DOOR NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
DOOR. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOOR IS CLOSED AND SECURE SIDE IS 
LOCKED.

HARDWARE GROUP NO. 15
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA POWER TRANSFER EPT10 CON 689 VON
1 EA EU STOREROOM LOCK T881P6 DAN CON 12/24 VDC 626 FAL
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE
1 EA WIRE HARNESS CON-LAR SCH
1 EA WIRE HARNESS CON-6W SCH
1 EA CARD READER BY SYSTEM INTEGRATOR BYO
1 EA DOOR CONTACT BY SYSTEM INTEGRATOR BYO
1 EA MOTION SENSOR BY SYSTEM INTEGRATOR BLK SCE
1 EA POWER SUPPLY BY SYSTEM INTEGRATOR 628 DRM

DOOR NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
DOOR. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOOR IS CLOSED AND SECURE SIDE IS 
LOCKED.
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HARDWARE GROUP NO. 16
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA FIRE EXIT HARDWARE F-25-V-EO-LBR 626 FAL
1 EA FIRE EXIT HARDWARE F-25-V-L-NL-LBR-DANE 626 FAL
1 EA MORTISE CYLINDER 987 626 FAL
2 EA SURFACE CLOSER SC81A RW/PA 689 FAL
2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
2 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 EA GASKETING 488SBK PSA BK ZER

FLAT ASTRAGAL BY DOOR MANUFACTURER
DOORS NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL UNLOCKS 
ACTIVE LEAF. FREE EGRESS AT ALL TIMES. UPON LOSS OF POWER DOORS ARE CLOSED AND 
LOCKED.

HARDWARE GROUP NO. 17
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA FIRE EXIT HARDWARE F-25-R-L-BE-DANE 626 FAL
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 EA GASKETING 488SBK PSA BK ZER

HARDWARE GROUP NO. 18
Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
6 EA HINGE 5BB1 4.5 X 4.5 652 IVE
2 EA MANUAL FLUSH BOLT FB458 626 IVE
1 EA DUST PROOF STRIKE DP2 626 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
2 EA SURFACE CLOSER SC81A SS 689 FAL
2 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE

HARDWARE GROUP NO. 19
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE
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HARDWARE GROUP NO. 20
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE

HARDWARE GROUP NO. 21
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 EA GASKETING 488SBK PSA BK ZER

HARDWARE GROUP NO. 22
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA STOREROOM LOCK T581P6 DAN 626 FAL
1 EA SURFACE CLOSER SC81A SS 689 FAL
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

HARDWARE GROUP NO. 23
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA PASSAGE SET T101 DAN 626 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE
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HARDWARE GROUP NO. 24
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE
1 EA PUSH PLATE 8200 4" X 16" 630AM IVE
1 EA PULL PLATE 8303 10" 4" X 16" 626AM IVE
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE

HARDWARE GROUP NO. 25
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA PRIVACY LOCK W/ OUTSIDE 

INDICATOR
ND40S RHO 13-248 626AM OS-OCC 626AM SCH

1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA KICK PLATE 8400 10" X 2" LDW B-CS 630 IVE
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

1 EA GASKETING 488SBK PSA BK ZER

HARDWARE GROUP NO. 26
Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR
3 EA HINGE 5BB1 4.5 X 4.5 652 IVE
1 EA PASSAGE SET ND10S RHO 626AM SCH
1 EA SURFACE CLOSER SC81A RW/PA 689 FAL
1 EA WALL OR FLOOR STOP AS 

REQ'D
WS407/FS436 AS REQ'D 626 IVE

3 EA DOOR SILENCER SR64/SR65 AS REQ'D GRY IVE

END OF SECTION 08 71 00
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SECTION 08 81 00
GLASS AND GLAZING

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes:

1. Impact resistant insulated glass and glazing required for aluminum framed 
entrances and storefronts.

2. Refer to Plans for locations and types of glass and glazing required.

1.02 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. JOINT SEALANTS: Section 07 92 00.

C. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13

D. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.

E. LC PRIVACY GLASS – Section 08 88 36.

1.03 DEFINITIONS

A. "Glass" includes both primary and fabricated glass products as described in GANA 
"Glazing Manual."

B. "Glazing" includes glass installation and materials used to install glass.

1.04 PERFORMANCE CRITERIA

A. Provide glass and glazing that has been produced, fabricated, and installed to withstand 
normal impact loading (where applicable), without failure of sealants or gaskets to remain 
airtight, deterioration of glass and glazing materials, and other defects in the work.

1.05 QUALITY ASSURANCE

A. Single Source Responsibility: Provide materials obtained from one source for each type of 
glass and glazing product indicated.

B. Source Quality Control: All glass shall bear the manufacturer's identifying label.

C. Safety Glazing Standard:
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1. Where safety glass is indicated or required by authorities having jurisdiction, 
provide type of products indicated which comply with ANSI Z 97.1, and testing 
requirements of 16 CFR Part 1201 for category II materials.

2. Comply with Florida Statues - Chapter 553, Part III, Safety Performance 
Specifications and Methods of Test for Safety Glazing Used in Buildings.

3. Subject to compliance with requirements, provide safety glass permanently 
marked with certification label of Safety Glass Certification Council (SGCC) or 
other certification agency acceptable to authorities having jurisdiction.

D. Reference Standards: Comply with provisions of the following, unless otherwise indicated 
or specified:

1. American Architectural Manufacturers Association (AAMA):

a. AAMA Voluntary Specifications and Test Methods for Sealants.

2. American National Standards Institute (ANSI):

a. ANSI Z 97.1 Glazing Materials Used in Buildings - Safety 
Performance Specifications and Methods of Test.

3. American Society for Testing and Materials (ASTM):

a. ASTM C 1036 Standard Specification for Flat Glass.

b. ASTM C 1048 Standard Specification for Heat-Treated Flat Glass - Kind 
HS, Kind FT Coated and Uncoated Glass.

1.06 SUBMITTALS

A. Product Data: Submit manufacturer's technical data for each glazing material and 
fabricated glass product required, including installation and maintenance instructions.

B. Samples: Submit three (3) - 12 inch square samples of each type of glass scheduled for 
installation, and three (3) - 12 inch lengths of each type of gasket employed.

1.07 DELIVERY, STORAGE AND HANDLING

A. Product Delivery: Deliver glass to job site in suitable containers that will provide protection 
from weather and breakage.

B. Storage and Handling: Comply with manufacturer's published directions and as required 
to prevent edge damage to glass and damage to glass and glazing materials from effects of 
moisture including condensation, of temperature changes, of direct exposure to sun, and 
from other causes; and keep glass free from contamination by materials capable of staining 
material.
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1.08 PROJECT CONDITIONS

A. Measurements: Sizes for glass shall be measured from the actual installed openings, 
frames, and doors.

B. Environmental Requirements: Perform glazing when ambient temperature is above 40 
degrees F., and on dry surfaces only.

C. Sequence, Scheduling: Schedule glass deliveries to coincide with glazing schedules.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

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

1. Interpane Glass Company.

2. Guardian Industries.

3. PPG Industries, Inc. 

4. Pilkington Libbey-Owens-Ford.

5. Viracon.

2.02 2.02 GLASS MATERIALS

A. Glass Standards:

1. Primary Glass Standard: Provide primary glass which complies with ASTM C 
1036 requirements, including those indicated by reference to type, class, quality, 
and, if applicable; form, finish, mesh, and pattern.

2. Heat-Treated Glass Standard: Provide heat-treated glass which complies with 
ASTM C 1048 requirements, including those indicated by reference to kind, 
condition, type, quality, and, if applicable; form, finish, and pattern.

B. Glass Types:

1. Gl-1 1 5/16" Clear, Insulated, Laminated Impact Glazing

2. Gl-1a 1 5/16" Etched, Insulated, Laminated Impact Glazing

3. Gl-2 9/16" Clear, Laminated Impact Glazing

4. Gl-2a  9/16" Etched, Laminated Impact Glazing

5. Gl-3 1/4" Clear, Tempered Impact Glazing
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6. Gl-4 9/16" 3/4 Hr Fire Rated Laminated Impact Glazing

7. Gl-5 5/16” Clear Standard Switchable Glass

C. Laminated Impact Resistant Glass: Provide impact resistant laminated glass composed of 
the following:

1. Outboard Glass Layer: Low-E heat-treated coated clear or etched (as indicated)

2. PVB/Polyester Intermediate Laminate Layer: .043 mil thick polyvinyl butyral 
(PVB) layer laminated to a .007 mil thick polyester layer, with an abrasion-
resistant polysiloxane coating applied over the PVB layer of the film composite. 
The polyester layer of the film composite adhered to glass surface.

3. Inboard Glass Layer: Clear float heat-treated glass

D. Insulating Glass Unit Assemblies:

1. Exterior Lite

2. Air Space

3. Interior Lite: Laminated Impact Resistant Glass (2.2, Paragraph C., above).

2.03 GLAZING MATERIALS

A. General: Comply with recommendations of sealant and glass manufacturers for selection 
of glazing materials which have performance characteristics suitable for applications 
indicated and conditions at time of installation.

1. Select glazing materials with proven compatibility with surfaces contacted in the 
installation and under service conditions indicated, as demonstrated by testing and 
field experience.

B. Glazing Sealants:

1. Silicone Glazing Sealant: Single component elastomeric silicone sealant 
complying with ASTM C 920, Type S, Grade NS, Class 25.

2. Colors: Provide color of exposed sealants as selected by Engineer from 
manufacturer's standard colors.

3. Products: Provide one of the following glazing sealants:

a. "Chem-Calk 1000"; Bostik.

b. "Dow Corning 790"; Dow Corning Corp.

c. "Silglaze 2800"; GE Silicones.

d. "Silpruf"; GE Silicones.
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e. "864"; Pecora Corp.

f. "Omniseal"; Sonneborn Building Products Div. of Chemrex, Inc.

C. Preformed Butyl-Polyisobutylene Glazing Tape:

1. Blend of butyl polyisobutylene rubber with a solid content of 100 percent, in 
extruded tape form, complying with AAMA 807.3, packaged on rolls with a 
release paper on side, with or without continuous spacer rod as recommended by 
manufacturers of tapes and glass for application indicated.

2. Products: Provide one of the following glazing tapes:

a. "PTI 606"; H.B. Fuller Company.

b. "PTI 303"; H.B. Fuller Company.

c. "Tremco 440 Tape"; Tremco, Inc.

d. "MBT-35"; Tremco, Inc.

e. "Extru-Seal"; Pecora Corp.

D. Glazing Gaskets:

1. Dense Elastomeric Compression Seal Gaskets: Molded or extruded neoprene or 
EPDM gaskets of profile and hardness required to maintain watertight seal; 
complying with ASTM C 864, Option 1.

2. Cellular Elastomeric Preformed Gaskets: Extruded or molded closed cell, integral-
skinned neoprene of profile and hardness required to maintain watertight seal; 
complying with ASTM C 509, Type II; black.

3. Products: Provide gaskets by one of the following manufacturers:

a. D.S. Brown Co.

b. Maloney Precision Products Co.

c. Tremco Inc.

E. Setting Blocks: Neoprene, EPDM, or silicone blocks are required for compatibility with 
glazing sealants, 80 to 90 Shore A durometer hardness.

F. Spacers: Neoprene, EPDM or silicone blocks, or continuous extrusions, as required for 
compatibility with glazing sealant, of size, shape, and hardness recommended by glass and 
sealant manufacturers for application indicated.

G. Edge Blocks: Neoprene, EPDM or silicone blocks as required for compatibility with 
glazing sealant, of size and hardness required to limit lateral movement (side-walking) of 
glass.
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H. Cleaners, Primers, and Sealers: Type recommended by sealant or gasket manufacturer.

2.04 FABRICATION

A. Sizes: Fabricate glass and glazing material to sizes required for glazing openings indicated, 
with edge clearances and tolerances complying with recommendations of glass 
manufacturer. Provide thicknesses indicated or, if not otherwise indicated, as 
recommended by glass manufacturer for application indicated.

B. Tong Marks: Provide tempered glass produced by manufacturer's special process which 
eliminates tong marks, for locations and installation condition where tong marks would 
otherwise be exposed. No exposed tong marks shall be permitted.

PART 3 - PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:

B. Manufacturing and installation tolerances, including those for size, squareness, and offsets 
at corners.

C. Presence and functioning of weep system.

D. Minimum required face or edge clearances.

E. Effective sealing between joints of glass framing members.

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

3.02 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing. Remove coatings not firmly bonded to substrates.

3.03 INSTALLATION

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications.

B. Where "Heat Treated" glass is noted, it shall be Heat Strengthened except where "Fully 
Tempered" is required at doors, adjacent sidelights, and other areas as required by Florida 
Building Code.

C. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances. Adjust as required by Project conditions during installation.

D. Protect glass edges from damage during handling and installation. Remove damaged glass 
from Project site and legally dispose of off Project site. Damaged glass is glass with edge 
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damage or other imperfections that, when installed, could weaken glass and impair 
performance and appearance.

E. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

3.04 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass. Do not apply markers to glass surface. Remove 
nonpermanent labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter. If, despite such protection, contaminating substances 
do come into contact with glass, remove substances immediately as recommended by glass 
manufacturer.

C. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged 
from natural causes, accidents, and vandalism, during construction period.

END OF SECTION 08 81 00
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SECTION 08 88 36
LC PRIVACY GLASS

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes switchable privacy glass, glazing accessories and supplementary items 
necessary to complete the work required for their installation.

1.02 RELATED WORK:

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) 
Requirements 

B. JOINT SEALANTS: Section 07 92 00.

C. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13

D. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.

E. Division 26: Electrical

1.03 REFERENCE STANDARDS

A. ASTM C 1036 - Standard Specification for Flat Glass.

B. ASTM C 1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated 
and Uncoated Glass.

C. ASTM C 1172 - Standard Specification for Laminated Architectural Flat Glass.

D. CPSC 16CFR-1201 - Safety Standard for Architectural Glazing Materials.

E. GANA Glazing Manual.

F. GANA Laminated Glazing Reference Manual

G. GANA Glass Information Bulletins

1.04 DEFINITIONS

A. Connection Nipple: Fitting attached to the edge of the glass that wires pass through to provide 
strain relief for wires

B. Lay Flat Wiring Bar: Alternate to Connection Nipple; Used to run wires parallel with the edge 
of the glass

C. Greenfield: A metallic flexible conduit used to shield the wires coming from the glass
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D. Busbar: Copper foil tape which supplies power to switchable liquid crystal film

E. Frosted State: The default state of switchable privacy glass; no power running to the glass

F. Transparent State: The powered state of the glass, with its highest level of clarity.

G. Off-Axis: When the line of sight to the glass is at an angle; not straight on. 

1.05 SUBMITTALS

A. Comply with Division 01 Section "Submittal Procedures."

B. Product Data:  Submit manufacturer's product data, including performance characteristics and 
installation instructions.

C. Shop Drawings:  Submit manufacturer's or fabricator's shop drawings, including plans, 
elevations, sections, and details, indicating glass dimensions, tolerances, types, thicknesses, and 
coatings.

D. Samples:  Submit 8” x 11” functioning manufacturer's samples of each type, thickness, and 
coating.

E. Warranty:  Submit manufacturer's standard warranty for switchable privacy glass units.

1.06 QUALITY ASSURANCE

A. Manufacturer's Qualifications:  Minimum of 5 years’ experience manufacturing switchable 
glass.

B. Installer's Qualifications:

1. Minimum of 5 years’ experience in installing and handling laminated glass meeting 
ASTM C 1172 and CPSC 16CFR-1201.

C. Mock-Ups:

1. Comply with Division 01 Section "Quality Control."

2. Obtain acceptance of mock-ups by Architect before proceeding with work.

3. Mock-ups will be considered a chargeable item and are not considered part of the 
regular job costs.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Delivery:

1. Deliver glass to site in accordance with manufacturer's instructions.

2. Deliver glass in manufacturers or fabricator's original containers and packaging with 
labels clearly identifying product name and manufacturer.
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B. Storage:

1. Store glass in accordance with manufacturer's instructions.

2. Store glass in clean, dry area indoors.

3. Protect from exposure to direct sunlight and freezing temperatures.

4. Apply temporary coverings loosely to allow adequate ventilation.

5. Protect from contact with corrosive chemicals.

6. Avoid placement of glass edge on concrete, metal, and other hard objects.

7. Rest glass on clean, cushioned pads at 1/4-points.

C. Handling:

1. Handle glass in accordance with manufacturer's instructions.

2. Protect glass from damage during handling and installation.

3. Do not slide lites of glass against one another.

4. Do not use sharp objects near unprotected glass.

1.08 WARRANTY

A. Manufacturer's Warranty on Switchable Privacy Glass: Manufacturer's standard form in which 
Switchable Privacy Glass manufacturer agrees to replace Switchable Privacy Glass units that 
fail within specified warranty period. 

1. Warranty Period on the function of the Switchable Privacy Glass Unit: 5 years from 
date of receipt by purchaser

a. Defects in material or workmanship causing material obstruction of vision as a 
result of electrical failure of the switchable film.

b. Defects in material or workmanship causing the switchable film to no longer 
switch from frosted to translucent.

c. Must provide a written copy of Manufacturer’s 5-year Warranty at time of 
purchase.

2. Warranty Period on the lamination of Switchable Privacy Glass: 5 years from date of 
shipment

a. Deterioration of laminated glass is defined as defects developed from normal 
use that are not attributed to glass breakage or to maintaining and cleaning 
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laminated glass contrary to manufacturer's written instructions. Defects include 
edge separation, delamination materially obstructing vision through glass, and 
blemishes exceeding those allowed by referenced laminated-glass standard of 
ASTM.

b. Must provide a written copy of Manufacturer’s 5-year Warranty at time of 
purchase.

PART 2 - PRODUCTS

2.01 MANUFACTURER

A. Basis of design: LC Privacy Glass by Innovative Glass Corp.

2.02 FABRICATORS

A. Sealed Insulating Glass Units, Laminated Glass Units, Heat-Strengthened Glass, Tempered 
Glass, and Spandrel Glass:

B. Acceptable Fabricators: All must be certified by glass manufacturer.

2.03 LAMINATED SWITCHABLE PRIVACY GLASS MATERIALS

A. Switchable Privacy film: Approx. [0.012 inch] [0.40 mm] thick film 

B. Interlayers: .060 total interlayer thickness typical

C. Glass Components:

1. Annealed clear OR low iron glass: Clear, transparent, flat, annealed, float glass, 
conforming to ASTM C1036, Type I, Class 1, Quality q3.

2. Heat strengthened glass:  Provide heat strengthened, annealed glass components where 
indicated or required to adequately support imposed loads, to allow for large glass size, 
and resist anticipated thermal stresses in accordance with ASTM C1048, Kind HS.  

3. Fully tempered glass:

a. Provide heat tempered, annealed glass components where required to 
adequately resist loading conditions, size of units, and anticipated thermal 
stresses in accordance with ASTM C1048, Kind FT.

b. Fully tempered glass shall meet requirements of ANSI Z97.1 and CPSC 16 CFR 
to qualify as safety glass.

4. Plastic glazing: Transparent, flat, impact resistant polycarbonate plastic sheet with 
abrasion resistant coating.

5. Standard Switchable Glass thickness make-ups: 

a. 5/16” (8mm) = 1/8” Glass / LC Interlayer / 1/8” Glass
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6. Edge treatments:

a. Ground Verticals – Use this for butt glazed glass panels where no vertical edges 
are exposed.

b. Polished Verticals – Use this for butt glazed panels where vertical edges will be 
exposed. All glass doors will also use this option.

c. Edge Seal – Use this when panels are captured on all sides.

7. Bus bars used to terminate switchable film will be made of copper foil conductive tape 
and will be positioned on the top of the panel unless otherwise specified.

2.04 ELECTRICAL REQUIREMENTS

A. Operating Voltage: 48 – 65 VAC 

B. Operating Current:  .020 Amps (20mA per SqFt.)

C. Power consumption:  Less than 1 watt per sq ft of privacy glass.

D. One 65vac transformer required per independently controlled zone 

E. Bus bars will be visible for 5/8” in from the edge of the glass and installer should account for       
adequate frame coverage to hide them during installation.

F. Panels shall be fabricated with 2-Conductor 18Ga Wires; 20ft long through Connection Nipple 
or Lay Flat Wiring Bar.

G. Wire leads from the glass should be shielded if required by local building codes.

H. 120VAC receptacle BY OTHERS required to power the transformer for the glass. Refer to 
wiring schematic for further details.

I. 18ga wire leads from the glass shall be spliced together with input leads on the transformer.

J. All wiring to be completed in accordance with manufacturer’s wiring instructions.

K. Glass and transformers may be integrated into building automation system for automated and 
remote control. System must have prior approval of glass manufacturer.

L. Transformer must come with an option for an RF Remote Control.

2.05 PERFORMANCE  

A. Visible haze is expected when Switchable Privacy Glass is in the transparent state. Noticeable 
haze will be 3-8% depending on substrates used in the glass make-up. Haze will be more 
noticeable when glass is viewed off-axis (at an angle) and less noticeable when viewed straight 
on.

B. Operating Temperature Range (installed environment): 
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1. Range = 14°F to +122°F

C. UV Light Blocking:

1. On/Off = 99%

D. Parallel Light Transmittance: 

1. T (On) = > 75% 

2. T (Off) = < 2% 

E. Visible Light Transmittance: 

1. T (On) = 88% to 91% 

2. T (Off) = < 50% 

F. Switchable Glass must be UL Listed

G. Switching Speed ON/OFF:

1. <15ms/50ms

2.06 SPECIAL APPLICATIONS

A. Curved Glass: Switchable Privacy Glass can be made using curved glass. Please consult 
Innovative Representative for limitations. 

PART 3 -  EXECUTION

3.01 EXAMINATION

A. Examine areas to receive glass.  Notify Architect of conditions that would adversely affect 
installation.  Do not proceed with installation until unsatisfactory conditions are corrected.

3.02 PREPARATION

A. Verify glazing openings are correct size and within tolerance.

B. Verify glazing channels, recesses, and weeps are clean and free of obstructions.

3.03 GLAZING

A. Install glass in accordance with manufacturer's instructions, except where local codes or GANA 
Glazing Manual indicate more stringent requirements.

B. Acceptable glazing silicones for field glazing into frames.

1. Only DOW995 shall be used in any enclosed glazing pocket

2. DOW1199 Silicone should be used to fill butt joints
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3.04 FIELD QUALITY CONTROL

A. Coated glass, when viewed from minimum of 10 feet, exhibiting slightly different hue or color 
not apparent in hand samples, will not be cause of rejection of glass units, as determined by 
Architect.

B. Verify glass is free of chips, cracks, and other inclusions that could inhibit structural or aesthetic 
integrity PRIOR TO INSTALLATION.

C. All glass panels to be electrically tested before and after installation.

D. Glass shall be demonstrated to Owner after installation. 

3.05 CLEANING

A. Clean glass promptly after installation in accordance with manufacturer's instructions.

B. Remove labels from glass surface.

C. Do not use harsh cleaning materials or methods that would damage glass.

1. Refer to the following GANA Glass Information Bulletins:

a. GANA 01-0300 - Proper Procedures for Cleaning Architectural Glass Products.

b. GANA TD-02-0402 - Heat-Treated Glass Surfaces Are Different.

c. Innovative Glass eGlass Cleaning Guide

D. Do not use scrapers or other metal tools to clean glass.

3.06 PROTECTION

A. Protect installed glass from damage during construction.

B. Protect installed glass from contact with contaminating substances resulting from construction 
operations.

C. Remove and replace glass which is broken, chipped, cracked, abraded, or damaged in other ways 
during construction period, including natural causes, accidents, and vandalism.

END OF SECTION
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SECTION 08 91 19
FIXED LOUVERS

PART 1 - GENERAL

1.01 RELATED WORK

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

1.02 SUMMARY

A. Furnish and install exterior fixed metal louvers as indicated on the Plans and specified 
herein.

1.03 QUALITY ASSURANCE

A. Reference Standards: Comply with provisions of the following, unless otherwise indicated 
or specified:

1. American Architectural Manufacturers Association (AAMA):

a. Referenced Standards.

2. Air Movement and Control Association (AMCA):

a. Referenced Standards.

3. American Society for Testing and Materials (ASTM):

a. Referenced Standards.

4. American Welding Society (AWS):

a. Referenced Standards.

5. Steel Structures Painting Council (SSPC):

a. Referenced Standards.

B. Welding: Qualify procedures and personnel according to AWS D1.2 “Structural Welding 
Code.”

1.04 PERFORMANCE REQUIREMENTS

A. Approved Products: As applicable, products used herein shall comply with requirements 
of the Florida Product Approval System as required by Florida Statute 553.842 and Florida 
Administrative Code 9B-72. 

B. Structural Performance: Provide louvers capable of withstanding the effects of wind loads 
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and stresses within limits and under conditions indicated without permanent deformation 
of louver components, noise or metal fatigue caused by louver blade rattle or flutter, or 
permanent damage to fasteners and anchors. Wind pressures shall be considered to act on 
vertical projection of louvers.

1. Wind Loads: Determine loads based on pressures in compliance with the Florida 
Building Code, Latest Adopted Edition, as amended, for the geographical location 
of the Project. 

C. Provide louvers complying with performance requirements for louver types specified, as 
demonstrated by testing manufacturer’s stock units identical to those provided, except for 
length and width, according to AMCA Standard 500-L. 

D. Provide louvers with AMCA Certified Ratings Seal evidencing that product complies with 
specified requirements.

1.05 SUBMITTALS

A. Product Data:

1. Submit manufacturer's specifications, certified test data, and installation 
instructions for required products, including finishes.

B. Shop Drawings:

1. Complete shop drawings shall be prepared for this work indicating the materials, 
sizes of members and units, construction and clearances required, and methods of 
securing to attachment substrates.  Include instructions for installation of anchoring 
devices built into other work. As a minimum, fasteners must be equal to test 
assembly.

C. Samples:

1. Submit three (3) 6 inch square samples of each required finish.  Prepare samples 
on metal of same gauge and alloy to be used in work.

D. Warranty:

1. Submit specimen copy of specified warranty.

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver louver units in substantial, protective cartons and with protective masking over 
finished surfaces.  Retain masking until completion of Project work, unless otherwise 
determined by the Contractor.

B. Store louver units indoors and protected from any building contamination resulting from 
construction activities.

C. Handle all units carefully to preclude damage to surface finishes.  In the event of damage, 
immediately make all repairs, or replacements, as necessary to the approval of the Engineer 
and at no additional cost to the Owner.
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1.07 PROJECT CONDITIONS

A. Field Measurements: Take field measurements prior to preparation of shop drawings and 
fabrication to ensure proper fitting of work.

B. Shop Assembly: Pre-assemble units in shop to greatest extent possible and disassemble as 
necessary for shipping and handling limitations.  Clearly mark units for re-assembly and 
coordinated installation.

C. Coordination: Coordinate field measurements and shop drawings with fabrication and shop 
assembly to minimize field adjustments, splicing, mechanical joints, and field assembly of 
units.

1.08 WARRANTY

A. Special Finish Warranty: Provide manufacturer’s standard twenty (20) year finish 
performance warranty.

PART 2 - PRODUCTS

2.01 MANUFACTURER

A. Products: Provide products by one of the following manufacturers:

1. Greenheck.

2. The Airolite Company.

3. Construction Specialties, Inc.

4. Ruskin Company.

5. Perspective Glass Company.

2.02 LOUVERS

A. Standard profile, sightproof design, louvers, depth as indicated and assembled completely 
by welding.  Blades and frame shall be 12 gauge (.081 inch) extruded aluminum, alloy 
6063-T52, ASTM B 221.

1. Basis of Design: Greenheck EVH-302D. 

B. Louvers shall bear AMCA Certified Ratings Seals for air performance and water 
penetration ratings and shall have received the State of Florida Notice of Approval meeting 
Florida Building Code requirements.

2.03 ACCESSORIES

A. Fastenings: Use same material as items fastened.  Provide types, gauges, and lengths to suit 
unit installation conditions.  Use phillips flat-head machine screws for exposed fastenings, 
unless otherwise indicated and/or required.
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B. Screens:  Provide for all louvers, and as follows:

1. Bird Screening: Aluminum, 1/2 inch square mesh, 0,063 inch wire.

2. Insect Screening:  18 - 14 mesh, 0.011 inch aluminum wire.

3. Locate screens on inside face of louvers, unless otherwise indicated.  Secure 
screens to louver frames with machine screws, located at each corner and spaced 
12 inches on center.  Screens shall be removable for maintenance and cleaning.

C. Bituminous Coatings: Cold-applied asphalt mastic complying with SSPC-PS 12, 
compounded for 40-mil thickness per coat on surfaces of dissimilar metals.

2.04 METAL FINISHES

A. High Performance Coating: Provide manufacturer’s standard fluoropolymer 2-coat 
thermocured coating system composed of specially formulated inhibitive primer and 
fluoropolymer color top coat containing not less than 70 percent polyvinylidene fluoride 
resin by weight; comply with AAMA 2605.

1. Color to be selected by Engineer.

2. Products: Provide option of clear anodized factory finish or fluoropolymer coating 
systems containing one of the following resins:

a.  “Hylar 5000"; Ausimont USA, Inc.

b.  “Kynar 500"; Elf Atochem North America, Inc.

PART 3 - EXECUTION

3.01 INSPECTION

A. Examine the areas and conditions under which the metal louvers are to be installed.  Do 
not proceed with metal louver work until unsatisfactory conditions have been corrected.

3.02 FIELD MEASUREMENT

A. Verify louver openings by field measurements, before fabrication and indicate 
measurements on shop drawings.

3.03 INSTALLATION

A. Comply with manufacturer's published instructions and current recommendations for 
installation of metal louvers.

B. All items under this heading shall be set in their correct locations as shown on the Plans 
and shall be level, square, plumb, and at proper elevations and in alignment with other 
work.

C. Install all members with adequate provisions for settling, expanding, and contracting to 
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occur without bending louver blades.  Firmly anchor all members, using all anchoring 
devices required to ensure positive attachment of the members.  Set sill members in full 
bed of mastic.

D. Use concealed anchorages wherever possible.  Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight connection. 

E. Form tight joints with exposed connections accurately fitted together.  Provide reveals and 
openings for sealants and joint fillers as indicated and/or required.

F. Provide concealed gaskets, flashings, and joint fillers, and install as work progresses to 
make installations weathertight.

G. Sealants at perimeter joints of units be applied under Section 07 92 00 – JOINT 
SEALANTS.

3.04 FINISH REPAIRS

A. Repair finishes which are damaged by cutting, welding, soldering, and grinding operations 
that are required for fitting and jointing.

B. Restore finishes so there is no evidence of corrective work.  Return items that cannot be 
re-finished in field to shop; make required alterations; and re-finish entire unit, or provide 
new units at the direction of the Engineer.

END OF SECTION 08 91 19
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SECTION 09 22 16
NON-STRUCTURAL COLD FORMED METAL FRAMING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

B. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

1.02 SUMMARY

A. This Section includes non-load-bearing steel framing members for the following 
applications:

1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, 
etc.).

2. Interior suspension systems (e.g., supports for ceilings, suspended soffits, etc.).

B. Related Sections include the following:

1. Division 7 Section "Thermal Insulation" for insulation installed with Z-shaped 
furring members.

2. Division 9 Section "Portland Cement Plaster" for metal lath supported by non-
load-bearing steel framing.

1.03 SUBMITTALS

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

1.04 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate 
non-load-bearing steel framing, provide materials and construction identical to those tested 
in assembly indicated according to ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency.

PART 2 - PRODUCTS

2.01 NON-LOAD-BEARING STEEL FRAMING, GENERAL

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.
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1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal, 
unless otherwise indicated.

2. Protective Coating: ASTM A 653/A 653M, G60, hot-dip galvanized, unless 
otherwise indicated.

2.02 SUSPENSION SYSTEM COMPONENTS

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- diameter 
wire, or double strand of 0.0475-inch- diameter wire.

B. Hanger Attachments to Concrete:

1. Anchors: Fabricated from corrosion-resistant materials with holes or loops for 
attaching wire hangers and capable of sustaining, without failure, a load equal to 5 
times that imposed by construction as determined by testing according to 
ASTM E 488 by an independent testing agency.

a. Type: Post-installed, chemical anchor or post-installed, expansion anchor.

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch 
diameter.

D. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 
0.0538 inch and minimum 1/2-inch- wide flanges.

1. Depth: As indicated.

E. Furring Channels (Furring Members):

1. Cold-Rolled Channels: 0.0538-inch bare-steel thickness, with minimum 1/2-inch- 
wide flanges, 3/4 inch deep.

2. Steel Studs: ASTM C 645.

a. Minimum Base-Metal Thickness: 0.0312 inch.

b. Depth: As indicated.

3. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep.

a. Minimum Base Metal Thickness: 0.0312 inch.

F. Grid Suspension System for Ceilings: ASTM C 645, direct-hung system composed of main 
beams and cross-furring members that interlock.

1. Available Products: Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, the following:

2. Products: Subject to compliance with requirements, provide one of the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
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b. Chicago Metallic Corporation; 640-C, Fire Front 650-C, 660-C Fire Front, 
or 670-C Drywall Furring System.

c. USG Corporation; Drywall Suspension System.

2.03 STEEL FRAMING FOR FRAMED ASSEMBLIES

A. Steel Studs and Runners: ASTM C 645.

1. Minimum Base-Metal Thickness: 0.0179 inch, except provide 0.032-inch-thick 
steel studs and runners at the following locations:

a. For head runner, sill runner, jamb, and studs at door and other openings.

b. In locations to receive water-resistant gypsum board units and 
cementitious board units.

c. At partitions supporting heavy loads such as shelving, wall cabinets, and 
plumbing fixtures.

d. Where partitions exceed 10 feet in height, comply with stud depth and 
thickness requirements “Interior Framing Limiting Heights” table in USG 
Corporation “The Gypsum Construction Handbook – Centennial Edition.” 
Deflection shall not exceed L/360 for partitions indicated to receive tile 
finish.

e. Behind building expansion joints.

2. Provide 0.428-inch-thick studs at outside corners of corridor walls.

3. Depth: As indicated on Drawings.

B. Slip-Type Head Joints: Where indicated, provide the following:

1. Deflection Track: Steel sheet top runner manufactured to prevent cracking of 
finishes applied to interior partition framing resulting from deflection of structure 
above; in thickness not less than indicated for studs and in width to accommodate 
depth of studs.

a. Products: Subject to compliance with requirements, provide one of the 
following:

(1) Steel Network Inc. (The); VertiClip SLD Series.

(2) Superior Metal Trim; Superior Flex Track System (SFT).

C. Fire stop Tracks: Top runner manufactured to allow partition heads to expand and contract 
with movement of the structure while maintaining continuity of fire-resistance-rated 
assembly indicated; in thickness not less than indicated for studs and in width to 
accommodate depth of studs.

1. Products: Subject to compliance with requirements, provide one of the following:
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a. Fire Trak Corp.; Fire Trak attached to studs with Fire Trak Slip Clip.

b. Metal-Lite, Inc.; The System.

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 
indicated.

1. Minimum Base-Metal Thickness: 0.0312 inch.

E. Hat-Shaped, Rigid Furring Channels: ASTM C 645.

1. Minimum Base Metal Thickness: 0.0312 inch.

2. Depth: As indicated on Drawings.

F. Resilient Furring Channels: 1/2-inch-deep members designed to reduce sound 
transmission.

1. Configuration: Asymmetrical or hat shaped.

G. Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches, wall 
attachment flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth 
required to fit insulation thickness indicated.

2.04 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding 
power and other properties required to fasten steel members to substrates.

B. Isolation Strip at Exterior Walls: Provide one of the following:

1. Asphalt-Saturated Organic Felt: ASTM D 226, Type I (No. 15 asphalt felt), non-
perforated.

2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud 
size.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.02 PREPARATION

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work 
and that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation 
in advance of time needed for coordination and construction.

3.03 INSTALLATION, GENERAL

A. Installation Standard: ASTM C 754, except comply with framing sizes and spacing 
indicated.

1. Portland Cement Plaster Assemblies: Also comply with requirements in 
ASTM C 1063 that apply to framing installation.

2. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that 
apply to framing installation.

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy 
trim, grab bars, toilet accessories, furnishings, or similar construction.

C. Install bracing at terminations in assemblies.

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently.

3.04 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components in sizes and spacing’s indicated on Drawings, but 
not less than those required by referenced installation standards for assembly types and 
other assembly components indicated.

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset 
resulting horizontal forces by bracing, counter-splaying, or other equally 
effective means.

2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacing that interfere with locations of hangers required to support standard 
suspension system members, install supplemental suspension members and 
hangers in the form of trapezes or equivalent devices.
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a. Size supplemental suspension members and hangers to support ceiling 
loads within performance limits established by referenced installation 
standards.

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate 
for substrate, and in a manner that will not cause hangers to deteriorate or otherwise 
fail.

4. Flat Hangers: Secure to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices and fasteners that are secure and 
appropriate for structure and hanger, and in a manner that will not cause hangers 
to deteriorate or otherwise fail.

5. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension 
systems meet vertical surfaces. Mechanically join main beam and cross-furring members 
to each other and butt-cut to fit into wall track.

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 
feet measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes.

3.05 INSTALLING FRAMED ASSEMBLIES

A. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall.

B. Install studs so flanges within framing system point in same direction.

1. Space studs as follows:

a. Single-Layer Application: 16 inches o.c., unless otherwise indicated.

b. Multi-Layer Application: 16 inches o.c., unless otherwise indicated.

c. Tile backing panels: 16 inches o.c., unless otherwise indicated.

C. Install tracks (runners) at floors and overhead supports. Extend framing full height to 
structural supports or substrates above suspended ceilings, except where partitions are 
indicated to terminate at suspended ceilings. Continue framing around ducts penetrating 
partitions above ceiling.

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, 
install to produce joints at tops of framing systems that prevent axial loading of 
finished assemblies.

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs.
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a. Install two studs at each jamb, unless otherwise indicated.

b. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure.

3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings, unless otherwise indicated. Install framing below sills 
of openings to match framing required above door heads.

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-
rated assembly indicated and support closures and to make partitions continuous 
from floor to underside of solid structure.

a. Fire Stop Track: Where indicated, install to maintain continuity of fire-
resistance-rated assembly indicated.

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly 
indicated.

D. Direct Furring:

1. Attach to concrete or masonry with stub nails, screws designed for masonry 
attachment, or powder-driven fasteners spaced 24 inches o.c.

E. Z-Furring Members:

1. Erect insulation (specified in Division 7 Section "Building Insulation") vertically 
and hold in place with Z-furring members spaced 24 inches o.c.

2. Except at exterior corners, securely attach narrow flanges of furring members to 
wall with concrete stub nails, screws designed for masonry attachment, or powder-
driven fasteners spaced 24 inches o.c.

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of 
furring channel to web of attached channel. At interior corners, space second 
member no more than 12 inches from corner and cut insulation to fit.

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more 
than 1/8 inch from the plane formed by faces of adjacent framing.

END OF SECTION 09 22 16
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SECTION 09 24 00
CEMENT PLASTERING

PART 1 - GENERAL

1.01 DESCRIPTION  

A.  This section specifies lathing and Portland cement based plaster (stucco).  

1.02 RELATED DOCUMENTS

A. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements 

B. Technical Special Provisions 09 91 00 - PAINTING 

1.03 TERMINOLOGY  

A. Definitions and description of terms shall be in accordance with ASTM C11, C841, and 
C926 and as specified.  

B. Underside of Structure Overhead: In spaces where steel trusses or bar joists are shown, the 
underside of structure overhead shall be the underside of the floor or roof construction 
supported by beams, trusses, and bar joists.  

C. Self-furring Lath: Metal plastering bases having dimples or crimps designed to hold the 
plane of the back of the lath 6 to 10 mm (1/4 to 3/8 inch) away from the plane of the solid 
backing.  

D. Solid Backing or Solid Bases: Concrete, masonry, sheathing, rigid insulation, and similar 
materials to which plaster is directly applied.  

E. Wet Areas: Areas of a building where cyclic or continuous exposure to very humid or wet 
conditions, or in which a dew point condition may occur in the plaster.  Dew point 
conditions occur frequently in such areas as shower rooms and similar areas.  

1.04 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, shop drawings, product data, and samples.  

B. Manufacturer's Literature and Data: 

1. Accessories for plaster, each type.  

2. Metal plastering bases, each type.  

3. Fasteners.  

4. Bonding compounds, including application instructions. 
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5. Admixtures, including mixing and application instructions.

C. Samples: Accessories for plaster, each type, not less than 150 mm (6 inches) long.  

1.05 PROJECT CONDITIONS  

A. Maintain work areas for interior work at a temperature of not less than 4°C (40°F) for not 
less than 48 hours prior to application of plaster, during application of plaster and until 
plaster is completely dry.  

B. Exterior plaster shall not be applied when the ambient temperature is less than 4°C (40°F).  

C. Plaster shall not be applied to frozen surfaces or surfaces containing frost.  

D. Frozen materials shall not be used in the mix.  

E. Plaster coats shall be protected against freezing for a period of not \less than 24 hours after 
application.  

1.06 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the extent referenced.  The 
publications are referenced in the text by basic designation only.  

B. American Society for Testing And Materials (ASTM): 

1. A653/A653M-10...........Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process 

2. A641-09.................Zinc-Coated (Galvanized) Carbon Steel Wire  

3. C11-10..................Terminology Relating to Gypsum and Related Building 
Materials and Systems.  

4. C91-05..................Masonry Cement  

5. C150-09.................Portland Cement  

6. C207-06.................Hydrated Lime for Masonry Purposes  

7. C260-10.................Air Entraining Admixtures for Concrete.  

8. C841-08.................Installation of Interior Lathing and Furring  

9. C847-10.................Metal Lath  

10. C897-05(R2009)..........Aggregate for Job-Mixed Portland Cement Based Plasters 

11. C926-06.................Application of Portland Cement-Based Plaster  

12. C933-09.................Welded Wire Lath  
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13. C979-10.................Pigments for Integrally Colored Concrete  

14. C1002-07................Steel Self-Piercing Tapping Screws for the Application of 
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs 

C. Commercial Item Description (CID): 

1. A-A-55615...............Shield, Expansion (Wood Screw and Lag Bolt Self Threading 
Anchors) 

D. Federal Specifications (Fed Spec.): 

UU-B-790A...............Building Paper, Vegetable Fiber (Kraft, Waterproofed, 
Water Repellent and Fire Resistant)  

PART 2 - PRODUCTS 

2.01 METAL PLASTERING BASES  

A. Expanded Metal Lath:  

1. ASTM C847, zinc-coated (galvanized) except as modified by ASTM C841 and 
this specification. Self furring where applied over solid backing. 

2. Flat diamond mesh weighing not less than 1.8 kg/m2 (3.4 pounds per square yard).  

3. Stucco Mesh: Flat expanded diamond mesh pattern, with openings approximately 
38 by 75 mm (1-1/2 by 3 inches), weighing not less than 1.9 kg/ m2 (3.6 pounds 
per square yard), with backing as specified. 

4. Recycled Content:  Postconsumer recycled content plus one-half preconsumer 
recycled content not less than 25 percent. 

B. Wire Lath: 

1. Zinc coated (Galvanized). 

2. Welded Wire Lath: ASTM C933, with backing as specified. 

3. Self furring where applied over solid backing. 

C. Building Paper Backing for Metal Plastering Bases: 

1. Backing attached to lath as specified in ASTM C933. 

2. Vapor Permeable Backing: Fed. Spec. UU-B-790, Type I, Grade D.  

3. Water Resistant Backing: Fed. Spec. UU-B-790, Type I, Grade B.  
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2.02 ACCESSORIES FOR CEMENT PLASTER (STUCCO)

A. ASTM C841, except fabricate from zinc alloy.  

B. Control Joints: ASTM C841, zinc. 

2.03 FASTENERS 

A. Tie, wire, screws, clips, and other fasteners ASTM C841, except as otherwise specified.

B. For securing metal plastering bases shall have heads, or be through washers large enough 
to engage two strands of the metal plastering base.

C. For fire rated construction; type and size as used in fire rated test.  

D. Screws: ASTM C1002. 

E. Expansion Shields: CID A-A-55615, of the Type and Class applicable. 

2.04 CEMENT  

A. Portland: ASTM C150, Type I. 

B. Masonry: ASTM C91. Lime where added, ASTM C207, Type S. 

C. White where required for white finish coat. 

2.05 LIME  

A. ASTM C206, Type S. 

B. ASTM C207, Type S. 

2.06 AGGREGATES (SAND) 

A. ASTM C897, graded as required to suit texture of finish specified. 

B. White where white finish coat is specified. 

2.07 BONDING AGENT  

A. ASTM C932. 

2.08 FACTORY PREPARED FINISH COAT FOR CEMENT PLASTER (STUCCO)  

A. Factory prepared dry blend of materials, integrally colored, designed for exterior finish 
coat application. 

B. Pigments:  ASTM C979, lime proof mineral oxide. 

C. Not more than 35 percent, by weight of all ingredients (cement, aggregate, hydrated lime, 
admixture and coloring pigment) shall pass a number 100 sieve. 
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2.09 ADMIXTURES 

A. Air Entrainment: ASTM C260. 

PART 3 - EXECUTION

3.01 METAL PLASTERING BASES (LATH) LOCATIONS 

A. Where plaster is required on solid concrete or masonry bases, metal plastering bases are 
not required, unless shown on the drawings. Where shown use wire lath or stucco mesh.  

B. On ceiling or soffit framing use flat diamond mesh lath.  

C. On interior wall framing: 

1. Use flat diamond mesh lath. 

2. Use lath with water resistant backing in wet areas. 

D. Over steel columns, use self-furring flat diamond mesh lath.

E. Where metal plastering bases are used as a base for exterior cement plaster over wall 
sheathing, use wire lath or stucco mesh with water resistant backing. 

3.02 APPLYING METAL PLASTERING BASES  

A. In accordance with ASTM C841, except as otherwise specified or shown. 

B. Form true surfaces, straight or in fair curves where shown, without sags or buckles and 
with long dimension of lath at right angles to direction of supports. 

C. Lath for ceiling or soffit construction shall terminate at casing bead (floating angle 
construction) at perimeter angles between walls and ceilings or soffits. 

D. Lath with backing shall be applied to produce a paper to paper and metal to metal lap at 
ends and sides of adjacent sheets, whether full sheets or less than full sheets are used: 

1. Backing shall be lapped 50 mm (2 inches) for both horizontal and vertical laps. 

2. Horizontal laps shall be ship lap fashion to conduct water to the outside and over 
flashing or waterproofing. 

E. Metal plastering bases shall not be continuous through expansion and control joints, but 
shall be stopped at each side.  

F. Attach metal lath directly to masonry and concrete with hardened nails, power actuated 
drive pins or other approved fasteners. Fasteners shall be located at the dimples or crimps 
only.  

G. Wood plugs are not acceptable. 
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3.03 INSTALLING PLASTERING ACCESSORIES  

A. Install accessories in accordance with ASTM C841, except as otherwise specified. 

1. Set plastering accessories plumb, level and true to line, neatly mitered at corners 
and intersections, and securely attach to supporting surfaces as specified for metal 
lath. 

2. Install in one piece, within the limits of the longest commercially available lengths. 

B. Corner Beads: Install at all vertical and horizontal external plaster corners, as required to 
establish grounds, and where shown. 

C. Strip Lath

1. Install metal lath strips centered over joints between dissimilar materials, such as 
hollow tile, brick, concrete masonry units, concrete, and joints with metal lath on 
framing or furring, where both such surfaces are required to be plastered and are 
in contact with each other in same plane, except where expansion joints and casing 
beads are required. 

2. Wire tie or fasten strip lath to base along both edges at not over 150 mm (six 
inches) on centers. 

D. Casing Beads

1. Install casing beads where shown and at following locations where plaster 
terminates to provide finish trim. 

2. Where plaster terminates against non-plastered surfaces such as masonry, 
concrete, and wood. 

3. Where plaster terminates against trim of steel frames and trim of other materials 
and equipment, except where trim overlaps plaster. 

4. Around perimeter of openings except where edge is covered by flanges. Locate to 
conform to dimensions shown on shop drawings. 

5. Where plaster for new walls or furring (vertical or horizontal) terminates against 
existing construction. 

6. Both sides of expansion and control joints unless shown otherwise. 

7. Install casing bead at perimeter angles between walls and ceilings so as to provide 
floating angle (unrestrained) construction in accordance with ASTM C841. 

E. Cornerites

1. Install at interior corners of walls, partitions, and other vertical surfaces to be 
plastered, except where metal lath is carried around angle. 

2. Fasten only as necessary to retain position during plastering. 
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3. Omit cornerites at junction of new plastered walls with existing plastered walls at 
locations where casing beads are specified. 

F. Control Joints: 

1. Where control joints are placed parallel to framing members, install joints within 
100 mm (four inches) of the framing member. 

2. Install control joints only to the edges of abutting sheets of lath so that the lath is 
not continuous or tied across the joint. 

3. Joints shall extend the full width and height of the wall or length of soffit/ceiling 
plaster membrane. 

3.04 SURFACE PREPARATION OF SOLID BASES  

A. Surfaces that are to receive plaster shall be prepared and conditioned in accordance with 
ASTM C926, except as otherwise specified. 

B. New surfaces of masonry and concrete: 

1. Remove projections and clean concrete surface of form oil.

2. Fill depressions, holes, cracks and similar voids flush with Portland cement plaster 
to provide substrate within the tolerance specified in ASTM C926. 

3. Use bonding agent. 

4. Cover with self furring lath where required to keep the total plaster thickness as 
specified in Table 4 of ASTM C926. 

3.05 PORTLAND CEMENT BASED PLASTER 

A. Provide Portland cement based plaster where cement plaster (stucco) is shown and 
specified, and as follows: 

1. Three coat work shall be used over all metal plastering bases, with or without solid 
backing. 

B. Proportion, mix and apply plaster in accordance with ASTM C926, except as otherwise 
specified. 

1. Use air entrained plaster for all exterior work.  

2. Use coloring pigments for finish coat when integral color other than white is 
specified.  

3. Use white cement with white sand when white finish coat is specified.  

4. Factory prepared finish coat: Add water, mix, and apply as specified by 
manufacturer. 
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5. Color: Color of finish coat shall be natural cement color when painted or other 
coating is specified. 

6. Finish coat shall be sand float texture. 

END OF SECTION 09 24 00
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SECTION 09 29 00
GYPSUM BOARD

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

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

B. SUMMARY OF WORK: Section 01 11 00:

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) 
Requirements 

1.02 SUMMARY

A. This Section includes the following:

1. Interior gypsum board.

2. Tile backing panels.

3. Flush access doors.

1.03 SUBMITTALS

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

1.04 QUALITY ASSURANCE

A. Fire-Resistance-Rated Assemblies (if applicable): For fire resistance-rated assemblies, 
provide materials and construction identical to those tested in assembly indicated according 
to ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency.

1.05 STORAGE AND HANDLING

A. Store materials inside enclosed building under cover and keep them dry and protected 
against damage from weather, condensation, direct sunlight, construction traffic, and other 
causes. Stack panels flat to prevent sagging.

1.06 PROJECT CONDITIONS

A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.
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C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.01 PANELS, GENERAL

A. Recycled Content: Provide gypsum panel products with recycled content such that 
postconsumer recycled content plus one-half of preconsumer recycled content constitutes a 
minimum of 25 percent by weight.

B. Size: Provide in maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated.

C. Provide regionally manufactured materials.

2.02 INTERIOR GYPSUM BOARD 

A. General: Complying with ASTM C 1396/C 1396M, as applicable to type of gypsum board 
indicated and whichever is more stringent.

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

a. USG Corporation.

b. National Gypsum.

c. CertainTeed.

d. Or approved equal.

B. Gypsum Wallboard, Regular: ASTM C1396/ C1396:

1. Thickness: 5/8 inch unless otherwise indicated on drawings

2. Long Edges: Tapered.

C. Gypsum Wallboard Type X: ASTM C1396/ C1396:

1. Thickness: 5/8 inch unless otherwise indicated on drawings.

2. Long Edges: Tapered.

D. Gypsum Ceiling Board: ASTM C1396/ C1396:
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1. Thickness: 5/8 inch.

2. Long Edges: Tapered.

E. Abuse-Resistant Gypsum Board: ASTM C1629/ C1629M Level 2:

1. Thickness: Core 5/8 inch unless otherwise indicated on drawings.

2. Long Edges: Tapered.

3. Mold Resistance: ASTM D3273, Score of 10.

F. Moisture and Mold resistance Gypsum Board; ASTM C1396/ C1396M. With moisture and 
mold resistant core and paper core and paper surfaces.

1. Thickness: Core 5/8 inch unless otherwise indicated on drawings.

2. Long Edges: Tapered.

3. Mold Resistance: ASTM D3273, Score of 10.

2.03 TILE BACKING PANELS

A. Cementitious Backer Units: ANSI A118.9.

1. Products: Subject to compliance with requirements, provide one of the following:

a. USG Corporation.

b. James Hardie.

c. Or approved equal.

2. Thickness: 1/2 inch minimum, unless otherwise indicated on drawings.

3. Mold Resistance: ASTM D3273, Score of 10.

4. Provide at all areas to receive tile finish, and as indicated on the Plans.

2.04 TRIM ACCESSORIES

A. Interior Trim: ASTM C 1047.

1. Material: Metal.

2. Shapes:

a. Cornerbead.

b. Bullnose bead.

c. LC-Bead: J-shaped; exposed long flange receives joint compound.
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d. L-Bead: L-shaped; exposed long flange receives joint compound.

e. U-Bead: J-shaped; exposed short flange does not receive joint compound.

f. Expansion (control) joint.

2.05 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C 475/C 475M.

B. Joint Tape:

1. Interior Gypsum Wallboard: Paper.

2. Tile Backing Panels: As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface 
areas, use setting-type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, 
and trim flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim 
accessories.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.

4. Finish Coat: For third coat, use setting-type, sandable topping compound.

D. Joint Compound for Tile Backing Panels:

1. Cementitious Backer Units: As recommended by backer unit manufacturer.

2.06 AUXILIARY MATERIALS

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations.

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering 
gypsum panels to continuous substrate.

1. Use adhesives that have a VOC content of 50 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

C. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. For fastening cementitious backer units, use screws of type and size recommended 
by panel manufacturer.
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D. Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, 
slag wool, or rock wool.

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of 
assembly.

2. Recycled Content: Provide blankets with recycled content such that postconsumer 
recycled content plus one-half of preconsumer recycled content constitutes a 
minimum of 25 percent by weight.

3. Maximize thickness to friction fit snug within metal stud cavity.

2.07 FLUSH ACCESS DOORS

A. Provide flush installed access doors with integral rim cylinder locking mechanism. 

1. Size and locations as indicated on the Plans.

B. Provide sufficient framing and blocking as required to install access doors in walls and 
ceilings per manufacturer’s standard written instructions.

C. Access doors shall meet the following criteria:

1. 20 gauge minimum galvanized formed door panels with flanges on all four sides.

2. 26 gauge minimum galvanized frame with integral perforated taping bead for flush 
installation

3. Concealed heavy duty pin hinges.

4. Rim cylinder locking mechanism. Coordinate with Owner and refer to Section 08 
71 00 DOOR HARDWARE for additional information related to hardware and 
keying requirements.

5. Finish: Manufacturer’s standard baked-on polyester powder coating. Color to be 
selected by Architect from manufacturer’s full range.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames and framing, for compliance with requirements and other conditions affecting 
performance.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.02 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and to 
avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of 
adjacent panels not less than one framing member.

C. Install panels with face side out. Butt panels together for a light contact at edges and ends 
with not more than 1/16 inch of open space between panels. Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do 
not make joints other than control joints at corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect structural members projecting below underside of 
floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch- wide joints to install sealant.

4. Isolate perimeter of gypsum board applied to non-load-bearing partitions at 
structural abutments, including floors. Provide 1/4- to 1/2-inch- wide spaces at these 
locations, and trim edges with edge trim where edges of panels are exposed. Seal 
joints between edges and abutting structural surfaces with acoustical sealant.

G. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached 
to open (unsupported) edges of stud flanges first.

H. STC-Rated Assemblies and Partitions indicated to receive Sound Insulation: Seal 
construction at perimeters, behind control joints, and at openings and penetrations with a 
continuous bead of acoustical sealant. Install acoustical sealant at both faces of partitions at 
perimeters and through penetrations. Comply with ASTM C 919 and with manufacturer's 
written recommendations for locating edge trim and closing off sound-flanking paths 
around or through assemblies, including sealing partitions above acoustical ceilings.

I. Install sound attenuation blankets before installing gypsum panels, unless blankets are 
readily installed after panels have been installed on one side.

3.03 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:
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1. Type X: At vertical and horizontal surfaces where regular or Type X is indicated.

2. Type C: Where required for specific fire-resistance-rated assembly indicated.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end 
joints.

a. Stagger abutting end joints not less than one framing member in alternate 
courses of panels.

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints. Locate edge joints over furring members.

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application:

1. On ceilings, apply gypsum board indicated for base layers before applying base 
layers on walls/partitions; apply face layers in same sequence. Apply base layers at 
right angles to framing members and offset face-layer joints 1 framing member, 16 
inches minimum, from parallel base-layer joints, unless otherwise indicated or 
required by fire-resistance-rated assembly.

2. Fastening Methods: Fasten base layers and face layers separately to supports with 
screws.

D. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a 
substrate (other than studs, joists, furring members, or base layer of gypsum board), comply 
with gypsum board manufacturer's written recommendations and temporarily brace or 
fasten gypsum panels until fastening adhesive has set.

3.04 APPLYING TILE BACKING PANELS

A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile.

B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce 
a uniform plane across panel surfaces.

3.05 INSTALLING TRIM ACCESSORIES

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions.

B. Control Joints: Install control joints according to ASTM C 840 and in specific locations as 
approved by Architect for best aesthetic effect. Notify Architect of surfaces exceeding the 
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maximum lengths or requirements to coordinate control joint locations prior to installation 
of gypsum board.

C. Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners.

2. LC-Bead: Use at exposed panel edges.

3. L-Bead: Use where indicated.

3.06 FINISHING GYPSUM BOARD

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration. Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except those with trim having flanges not 
intended for tape.

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C 840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.

2. Level 4: Typical unless otherwise indicated. Not to be used in concealed spaces and 
public areas.

3. Level 5: Lobby, waiting areas and public corridors. 

3.07 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during the remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration.

END OF SECTION 09 29 00
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SECTION 09 30 13 
TILE WORK 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This Section includes: 

1. Large format porcelain wall tile and integral cove base. 

1.02 RELATED WORK 

A. SUMMARY OF WORK: Section 01 11 00: 

1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act 
(BABA) Requirements  

B. CAST-IN-PLACE CONCRETE: Section 03 30 00. 

C. GYPSUM BOARD - 09 29 00. 

1.03 QUALITY ASSURANCE 

A. Installer's Qualifications: Installation shall be performed only by a qualified installer with 
at least five (5) years documented experience in installations of a similar nature. 

B. Reference Standards: Comply with provisions of the following, unless otherwise indicated 
or specified: 

1. Tile Council of America (TCA): 

a. Handbook for Ceramic Tile Installation. 

2. American National Standards Institute (ANSI): 

a. ANSI A108.10 "Specifications for Installation of Grout in Tile Work." 

b. ANSI A118.4 "Specifications for Latex-Portland Cement Mortar." 

c. ANSI A137.1  “Specifications for Ceramic Tile.” 

3. American Society for Testing and Materials (ASTM): 

a. Referenced Standards. 

4. Americans with Disabilities Act (ADA): 

a. Referenced Standards for Shower Accessories.  

C. Source of Materials: Provide materials obtained from one source for each type and color 
of grout and setting materials. 
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1.04 SUBMITTALS 

A. Schedule of Tile Materials: Submit schedule of all tile materials proposed for use. 

B. Product Data: Submit manufacturer's technical information and installation instructions for 
materials required, except bulk materials. 

C. Shop Drawings: Submit shop drawings indicating tile patterns and locations and widths of 
expansion, contraction, control, and isolation joints in tile substrates and finished tile 
surfaces.  Locate precisely each joint and crack in tile substrates by measuring, record 
measurements on shop drawings, and coordinate them with tile joint locations, in 
consultation with Engineer. 

D. Samples:  Submit samples of the following: 

1. Samples for each type of tile and for each color and texture required, not less than 
12 inches square, on plywood or hardboard backing and grouted. 

2. Three (3) samples of the specified marble material for thresholds. Submit finished 
samples in 6 inch lengths. 

3. Samples shall be representative of all color range extremities and individually 
identified by numbers placed on the samples. 

4. Installed materials shall match approved samples. 

E. Installer Qualifications: Submit documented evidence of installer’s qualifications. 

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. All porcelain tile shall be graded and containers grade-sealed in accordance with minimum 
grade specifications established in ANSI A137.1. 

B. Deliver and store packaged materials in original containers with seals unbroken and labels 
intact until time of use.  Store and handle materials in a manner to prevent damage or 
contamination with water or foreign matter. 

1.06 PROJECT CONDITIONS 

A. Protect the adjoining surfaces and the work of other trades at all times. 

B. Maintain environmental conditions and protect work during and after installation to comply 
with referenced standards and manufacturer's printed recommendations. 

PART 2 - PRODUCTS 

2.01 TYPE 

A. Basis of Design Product: DACTILE Large format 12” x 24” or 24” x 48” nominal, rectified 
edge, color through porcelain tile. Refer to Plans for tile locations. Note patterns shown as 
reference. Differing tile selections and sizes shall be coordinated during construction. 
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2.02 GROUT 

A. 1/8” wide industrial grade epoxy grout system as manufactured by: 

1. Bostik. 

2. Mapei Corp. 

3. Laticrete International, Inc. 

2.03 MATERIALS 

A. Tile: Porcelain floor tile, wall tile, integral sanitary cove base, accent tiles/strips, and all 
Trim required: 

1. Standard Grade conforming to ANSI A137.1. 

2. Type/Color: As indicated use on Plans. 

3. Suitable for use on wet location interior floors, walls, and exterior walls 

4. Cove Base Basis of Design: Schluter®-DILEX-AHKA 

2.04 TILE AND SETTING AND GROUTING MATERIALS 

A. Latex-Portland Cement Mortar: ANSI A118.1, composition as follows: 

1. Manufacturer’s standard latex additive (water emulsion), serving as replacement 
for part or all of gauging water, combined at job site with prepackaged dry mortar 
mix supplied or specified by latex additive manufacturer. 

2. Products: Provide one of the following: 

a. “Hydroment Tile-Mate” with “Hydroment Multi-Purpose Acrylic Latex 
425"; Bostik. 

b. “Laticrete 272 Premium Floor and Wall Thin-Set Mortar” with “Laticrete 
3701 Mortar Admix”; Laticrete International, Inc. 

c. “KERABOND” with “KERAPLASTIC”; Mapei Corp. 

B. Chemical-Resistant, Water-Cleanable, Tile-Grouting Epoxy: ANSI A118.3. 

1. Provide product capable of withstanding continuous and intermittent exposure to 
temperatures of up to 140 deg F. and 212 deg F., respectively, and certified by 
manufacturer for intended use. 

2. As indicated on Plans or as selected by Engineer from manufacturer's standard 
range. 

3. Products: Provide one of the following: 
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a. “Hydroment Color-Poxy”; Bostik. 

b. “Laticrete 2000 Industrial Epoxy Grout”; Laticrete International, Inc. 

c. “KER 400 Series KERAPOXY”; Mapei Corp. 

2.05 MISCELLANEOUS MATERIALS 

A. One-Part Mildew Resistant Silicone Sealant: 

1. ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and as applicable to 
nonporous joint substrates indicated, O; formulated with fungicide for sealing 
interior ceramic tile corners, and joints in and around porcelain tile with plumbing 
fixtures. 

a. Provide by same manufacturer as grout and setting materials. 

2. Products: Provide one of the following: 

a. "Chem-Calk 900"; Bostik. 

b. "Dow Corning 786"; Dow Corning Corp. 

c. "Sanitary 1700"; GE Silicones. 

B. Tile Cleaner: Product specifically acceptable to manufacturer of tile and grout 
manufacturer for application indicated and as recommended by the Ceramic Tile Institute 
of America (CTI). 

PART 3 - EXECUTION 

3.01 INSPECTION AND PREPARATION 

A. Prior to commencement of work, all substrates to receive tile work shall be inspected to 
assure that the surfaces are ready for tile application.  All surfaces shall be dry, clean and 
free of oily or waxy films.  Do not proceed with work until surfaces and conditions comply 
with requirements indicated in referenced tile installation standard. 

B. Do not start work until Electrical and Mechanical work in or behind tile work has been 
completed. 

3.02 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standard:  Comply with applicable parts of ANSI 108 series of tile 
installation standards included under "American National Standard Specifications for the 
Installation of Ceramic Tile." 

B. TCA Installation Guidelines: TCA "Handbook for Ceramic Tile Installation;" comply with 
TCA installation methods indicated or, if not otherwise indicated, as applicable to 
installation conditions shown. 

C. Determine location of all movement joints before starting tilework. 
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D. Extend tile work into recesses and under or behind equipment and fixtures, to form a 
complete covering without interruptions, except as otherwise shown.  Terminate work 
neatly at obstructions, edges and corners without disruption of pattern or joint alignments.  
Extend accent tiles to abut door jambs. Use bullnose tiles at door jambs. 

E. Accurately form intersections and returns.  Perform cutting and drilling of tile without 
marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish or built-in 
items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures and 
other penetrations so that plates, collars or covers overlap tile.  Ensure that cut tiles occur 
in the most inconspicuous locations. 

F. Jointing Pattern: Unless otherwise shown, lay tile in grid pattern.  Align joints when 
adjoining tiles on floor, base, walls and trim are same size.  Layout tile work and center 
tile fields in both directions in each space or on each wall area.  Adjust to minimize tile 
cutting.  Provide uniform joint widths, unless otherwise shown.  Joints in floor tile and 
vertical joints in wall tile shall match. 

G. DO NOT use less than 1/2 tile at any location. 

H. Grout tile to comply with ANSI A108.10, using grout materials indicated. 

I. Mix and install proprietary components to comply with grout manufacturer's directions. 

J. Marble thresholds and trim to have all exposed faces smooth finished. 

3.03 INSTALLATION METHODS 

A. Install Tile to comply with requirements indicated below for setting bed methods, ANSI, 
and TCA installation methods related to types of substrate construction. 

B. Tile Walls: 

1. Latex-Portland Cement Mortar and Epoxy Grout: ANSI A108.5. 

a. Concrete Masonry Units, Interior: TCA W243. 

3.04 CLEANING AND PROTECTION 

A. Upon completion of placement and grouting, clean all ceramic tile surfaces so they are free 
of foreign matter. 

B. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout 
manufacturer's printed instructions, but not sooner than 14 days after installation.  Protect 
metal surfaces, cast iron and vitreous plumbing fixtures from the effects of acid cleaning.  
Flush surface with clean water before and after cleaning. 

C. Leave finished installation clean and free of cracked, chipped, broken, unbonded, or 
otherwise defective tile work. 

D. When recommended by tile manufacturer, apply a protective coat of neutral protective 
cleaner to completed tile walls and floors.  Protect installed tile work with Kraft paper or 
other heavy covering during construction period to prevent damage and wear. 
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E. Prohibit foot and wheel traffic from using tiled floors for at least 3 days after grouting is 
completed. 

3.05 EXTRA STOCK 

A. Upon completion of work, deliver to the Owner extra tile of size and color used on the job, 
for use in future repair and maintenance work. Furnish tile in original boxes, properly 
marked, in quantities as listed below and in types and colors as directed. 

1. Wall Tile: 3 percent of total quantity of each color. 

 
END OF SECTION 09 30 13 
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	01 11 00-Summary of Work
	PART 1 - GENERAL
	1.01 WORK COVERED UNDER CONTRACT DOCUMENTS
	A. The Work, in general, consists of new building construction in Pensacola, FL for the Florida-Alabama TPO.
	B. For additional information concerning acceptance of the Work by the Owner, refer to Technical Special Provision Section 01 77 00 - PROJECT CLOSEOUT.
	C. The method of measurement and basis of payment for each Section is specified in Article 3.01 - MEASUREMENT AND PAYMENT at the end of this Technical Special Provision Section.
	D. The terms Owner and Department are interchangeable.
	E. The terms Architect and Engineer are interchangeable.
	F. For work not included withing Technical Specifications, refer to other plan component sets.

	1.02 SECURITY PROVISIONS UNTIL FINAL ACCEPTANCE
	A. Provide security and provisions until the site is opened to traffic.  The building shall be maintained in a condition acceptable to the owner for Final Acceptance and occupancy of the facility.
	B. Security provisions shall include, but not be limited to, those measures required to prevent vandalism and theft during construction.
	C. Submit a complete, detailed security plan to the Engineer for approval.

	1.03 CONTRACTOR’S RESPONSIBILITIES
	A. The requirements of the construction documents shall be fully reviewed, designed, permitted and certified by the Contractor.
	B. The design and construction to be in compliance with all applicable codes, standards and the requirements of the Contract Documents are the responsibility of the Contractor.
	C. Contractor Environmental Commitment


	PART 2 - PRODUCTS
	2.01 Buy america build america act requirements (BABA)
	A. Source of Supply–Convict Labor (Federal-Aid Contracts Only): Do not use materials that were produced after July 1, 1991, by convict labor for Federal-aid highway construction projects unless the prison facility has been producing convict-made materials for Federal-aid highway construction projects before July 1, 1987. Use materials that were produced prior to July 2, 1991, by convicts on Federal-aid highway construction projects free from the restrictions placed on the use of these materials by 23 U.S.C. 114. The Department will limit the use of materials produced by convict labor for use in Federal-aid highway construction projects to:
	B. Source of Supply: Comply with Section 70914 of Public Law No. 117-58, §§ 70901-52, also known as the Infrastructure Investment and Jobs Act (IIJA), Public Law 117-58, which includes the Build America, Buy America Act (BABA). Domestic compliance for all affected products will be listed on the APL.
	C. Steel and Iron: Use steel and iron manufactured in the United States, in accordance with the Buy America provisions of 23 CFR 635.410, as amended. Ensure that all manufacturing processes for this material occur in the United States. As used in this specification, a manufacturing process is any process that modifies the chemical content, physical shape or size, or final finish of a product, beginning with the initial melting and continuing through the final shaping and coating. If a steel or iron product is taken outside the United States for any manufacturing process, it becomes foreign source material. When using steel or iron materials as a component of any manufactured product (e.g., concrete pipe, prestressed beams, corrugated steel pipe, etc.), these same provisions apply. Foreign steel and iron may be used when the total actual cost of such foreign materials does not exceed 0.1% of the total Contract amount or $2,500, whichever is greater. These requirements are applicable to all steel and iron materials incorporated into the finished work, but are not applicable to steel and iron items that the Contractor uses but does not incorporate into the finished work. Submit a certification from the manufacturer of steel or iron, or any product containing steel or iron, stating that all steel or iron furnished or incorporated into the furnished product was produced and manufactured in the United States or a statement that the product was produced within the United States except for minimal quantities of foreign steel and iron valued at $ (actual cost). Submit each such certification to the Engineer prior to incorporating the material or product into the project. Prior to the use of foreign steel or iron materials on a project, submit invoices to document the actual cost of such material, and obtain the Engineer’s written approval prior to incorporating the material into the project.
	D. Manufactured Products: Use Manufactured Products that are consumed in, incorporated into, or affixed to an infrastructure project that are manufactured in the United States, in accordance with BABA requirements and applicable waivers.
	E. Construction Materials: Use non-ferrous metals, plastic and polymerbased products, glass, lumber, and drywall articles, materials, and supplies that are consumed in, incorporated into, or affixed to an infrastructure project that are manufactured in the United States, in accordance with BABA requirements.
	F. Exemptions to Build America, Buy America: Temporary devices, equipment, and other items removed at or before the completion of the project are exempt from BABA funding eligibility requirements. Aggregates, cementitious materials, and aggregate binding agents or additives are exempted from BABA funding eligibility requirements.


	PART 3 - EXECUTION
	3.01 MEASUREMENT AND PAYMENT
	A. General:  The Work consists of the furnishing of all labor, materials, and equipment necessary to construct the building as shown on the Plans and summarized in this Technical Special Provision Section.  This Work shall constitute the "Lump Sum” Building Work, unless otherwise specified or indicated on the Plans and/or specified herein.
	B. Method of Measurement:



	01 25 00 - Substitution Procedures (1)
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	B. SUMMARY OF WORK: Section 01 11 00:

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.

	1.03 DEFINITIONS
	A. Retain terms that remain after this Section has been edited for a project.
	B. Substitutions: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Products: Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	D. Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics for purposes of evaluating comparable products of additional manufacturers named in the specification. Requirements for submittal and conditions for consideration of comparable products are covered in Division 01 Section “Product Requirements.”
	E. Non-restricted Products/Manufacturers: A specification which lists two or more products or manufacturers for the convenience of the Contractor; the Contractor however is free to submit any product that complies with the descriptive properties, reference standards, and performance requirements that establish the salient features as the basis for evaluating products. Procedures for substitution requests do not apply when using this method. Approval of unnamed products or the products of unnamed manufacturers is sought through the process for approval of a comparable product as described in Division 01Section “Product Requirements.”

	1.04 ACTION SUBMITTALS
	A. Substitution Requests: Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.

	1.05 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials.  Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.06 PROCEDURES
	A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved substitutions.


	PART 2 - PRODUCTS
	2.01 SUBSTITUTIONS
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but not later than 15 days prior to time required for preparation and review of related submittals.
	B. Substitutions for Convenience: Not allowed.


	PART 3 - EXECUTION
	3.01 "Not Used”


	01 29 73-Schedule of Values
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Submit to the Engineer for approval, a Schedule of Values allocated to the various lump sum portions of the Work, within 15 days after the Notice to Proceed.
	B. Upon request of the Engineer, provide support data that substantiates the correctness of the values.
	C. The Schedule of Values will be used by the Engineer for the purpose of reviewing Lump Sum Contract Items and as a basis for interim or partial payments.
	D. The Schedule of Values shall indicate that one (1) percent of the money due under the Lump Sum Contract is reserved for Project Closeout.  It is understood that payment will not be made of this reserve amount until all Project Closeout items have been submitted to the Engineer by the Contractor is a manner and form satisfactory to the Engineer and as provided by this specific Contract.
	E. Project Closeout items are defined as any item that this Contract requires the Contractor to furnish to the Engineer as provided by the Standard Specifications, Supplemental Specifications, Special Provisions, Technical Special Provisions, or the Plans.  Examples of such items are Operations and Maintenance Manuals, Systems and Equipment Testing, Owner Personnel Training, Supplies required for initial operation of equipment, Project Record Drawings, Warranties and Guarantees, etc.

	1.02 RELATED WORK
	A. PROJECT CLOSEOUT: Section 01 77 00.

	1.03 FORM AND CONTENT OF SCHEDULE OF VALUES
	A. The Schedule of Values shall be typed on 8-1/2-inch x 11-inch or 8-1/2-inch x 14-inch white paper.  The Contractor's standard forms and computer printout will be considered for approval by the Engineer upon the Contractor's request.  The Schedule of Values shall identify the:
	B. The Schedule of Values shall list the installed value of the component parts of each pay item of the Work in sufficient detail to serve as a basis for computing unit prices for progress payments during construction.
	C. Identify each line item with the number and title of the respective major section of the Technical Special Provisions.
	D. For each major line item, list sub-values of major projects or operations under the item.
	E. For the various portions of the Work, prepare the Schedule of Values such that:

	1.04 SUB-SCHEDULE OF UNIT VALUES FOR MATERIALS
	A. Submit a sub-schedule of unit costs and quantities for products on which progress payments are allowed for stored products.
	B. The form of submittal shall parallel that of the Schedule of Values, with each item identified the same as the line item in the Schedule of Values.
	C. The unit quantity for bulk materials shall include an allowance for normal waste.
	D. The unit values for the materials shall be broken down into:
	E. The unit value multiplied by the quantity listed shall equal the cost of that item in the Schedule of Values.

	1.05 REVIEW AND RE-SUBMITTAL
	A. After a review by the Engineer, revise and re-submit the Schedule of Values and Sub-schedule of Material Values as required.
	B. Resubmit the revised Schedules in the same manner.


	PART 2 - PRODUCTS
	"Not Used"

	PART 3 - EXECUTION
	"Not Used”


	01 32 00-Construction Progress Documentation (1)
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	B. Related Requirements:

	1.02 DEFINITIONS
	A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	B. Cost Loading: The allocation of the schedule of values for the completion of an activity as scheduled. The sum of costs for all activities must equal the total Contract Sum unless otherwise approved by Department.
	C. CPM: Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of Project.
	D. Critical Path: The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	E. Event: The starting or ending point of an activity.
	F. Float: The measure of leeway in starting and completing an activity.
	G. Fragment: A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	H. Major Area: A story of construction, a separate building, or a similar significant construction element.
	I. Major Subcontractor: For purposes of this Section, major subcontractor is defined as subcontractor or supplier whose subcontract value equals or exceeds 15% percent of value of Contract.
	J. Milestone: A key or critical point in time for reference or measurement.
	K. Network Diagram: A graphic diagram of a network schedule, showing activities and activity relationships.
	L. Resource Loading: The allocation of manpower and equipment necessary for the completion of an activity as scheduled.

	1.03 INFORMATIONAL SUBMITTALS
	A. Format for Submittals: Submit required submittals in the following format:
	B. Submittals Schedule: Submit per Division 01 Section “Submittals Procedures.”
	C. Startup construction schedule.
	D. Startup Network Diagram:  Of size required to display entire network for entire construction period.  Show logic ties for activities.
	E. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule for entire construction period.
	F. CPM Reports:  Concurrent with CPM schedule, submit each of the following reports.  Format for each activity in reports shall contain activity number, activity description, cost and resource loading, original duration, remaining duration, early start date, early finish date, late start date, late finish date, and total float in calendar days.
	G. Construction Schedule Updating Reports: Submit with Applications for Payment.
	H. Daily Construction Reports: Submit at weekly intervals.
	I. Site Condition Reports: Submit at time of discovery of differing conditions.
	J. Cost Loading and Cash Flow Schedule: Submit two copies with initial submittal and each update of Contractor's Construction Schedule.
	K. Material Status Report: Submit two copies with initial submittal and each update of Contractor's Construction Schedule.
	L. Special Reports: Submit at time of unusual event.
	M. Qualification Data: For scheduling consultant.

	1.04 QUALITY ASSURANCE
	A. Contractor's Construction Scheduler: Employ or retain services of construction scheduler with minimum 5 years’ experience as person primarily responsible for preparing and maintaining detailed project schedules and capable of producing reports and diagrams within 24 hours of Department’s request.
	B. Within 5 calendar days after Notice of Award, provide statement to the Department indicating following:
	C. Prescheduling Conference:  Conduct conference at Project site to comply with requirements in Technical Special Provision 01 31 00 - PROJECT MANAGEMENT AND COORDINATION. Review methods and procedures related to the preliminary construction schedule and Contractor's construction schedule, including, but not limited to, the following:

	1.05 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's construction schedule with the schedule of values, submittal schedule, progress reports, payment requests, and other required schedules and reports.


	PART 2 - PRODUCTS
	2.01 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time of beginning, rate of progress, and date of completion of Work are of essence of this Contract.  Work shall be executed with such progress as required to prevent delay to other contractors working on other contracts at Site, if any, Contract milestones, or general completion of Contract.
	B. Responsibility for completion:
	C. Nothing in these requirements shall be deemed to negate or diminish Contractor's authority and responsibility to plan and schedule Work as required, subject to requirements of Contract Documents.
	D. Procedures: Comply with procedures contained in   AGC's "Construction Project Planning & Scheduling Guidelines," latest edition.
	E. Time Frame: Extend schedule from date established for the Notice of Award to date of final completion.
	F. Activities: Treat each story or separate area as a separate numbered activity for each main element of the Work.  Comply with the following:
	G. Constraints: Include constraints and work restrictions indicated in the Contract Documents and as follows in schedule, and show how the sequence of the Work is affected.
	H. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and final completion. "Cost Correlation" Paragraph below establishes progress measured in dollar volume of the Work.
	I. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or commence prior to submittal of next schedule update.  Summarize the following issues:
	J. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days behind the current approved schedule, submit a separate recovery schedule indicating means by which Contractor intends to regain compliance with the schedule.  Indicate changes to working hours, working days, crew sizes, and equipment required achieving compliance, and dating by which recovery will be accomplished.
	K. Computer Scheduling Software:  Prepare schedules using current version of a program that has been developed specifically to manage construction schedules.
	L. Use hardware system commensurate with size of Project, subject to Department.

	2.02 STARTUP CONSTRUCTION SCHEDULE
	A. Bar-Chart Schedule:  Submit startup, horizontal, bar-chart-type construction schedule within seven days of date established for the Notice of Award.
	B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each week with a continuous vertical line.  Outline significant construction activities for first 90 calendar days of construction.  Include skeleton diagram for the remainder of the Work and a cash requirement prediction based on indicated activities.

	2.03 PRELIMINARY CONSTRUCTION SCHEDULE
	A. Prepare Preliminary Construction Schedule covering first 90 calendar days following Notice to Proceed as well as skeleton network diagram for remainder of Work.
	B. Concurrent with and as part of Preliminary Construction Schedule, submit schedule of manpower and costs assigned to each activity on Preliminary Construction Schedule.
	C. Submit to Department within 14 calendar days after Prescheduling Conference.
	D. Meet with Department within 7 calendar days after submittal to review and make necessary adjustments or revisions.
	E. Submit revised Preliminary Construction Schedule within 7 calendar days after meeting for Department approval.
	F. Revised Preliminary Construction Schedule represents Contractor’s planned means, methods, and sequences for performance of Work during specified period and shall be incorporated into Contractor’s Construction Schedule.
	G. No Work shall be performed prior to submittal and Department approval of preliminary project schedule, including manpower and cost reports.
	H. Update schedule monthly during specified period, as part of payment application process.

	2.04 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. Submittal Requirements:
	B. To the extent that there are conflicts between detailed project schedule and requirements of Contract Documents, Contract Documents govern.
	C. Startup Network Diagram:  Submit diagram within 14 calendar days of date established for the Notice of Award.  Outline significant construction activities for the first 90 calendar days of construction.  Include skeleton diagram for the remainder of the Work and a cash requirement prediction based on indicated activities.
	D. CPM Schedule:  Prepare Contractor's construction schedule using a cost-and resource-loaded, time-scaled CPM network analysis diagram for the Work.
	A. Activities in Contractor’s Construction Schedule shall be grouped to enable “rollup” to activities in summary schedule.
	E. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the startup network diagram, prepare a skeleton network to identify probable critical paths.
	F. Contract Modifications: For each proposed contract modification and concurrent with its submission, prepare a time-impact analysis using a network fragment to demonstrate the effect of the proposed change on the overall project schedule.
	G. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated reports showing the following:
	H. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	I. Value Summaries:  Prepare two cumulative value lists, sorted by finish dates.

	2.05 AS BUILT SCHEDULE
	A. As a condition precedent to release of retention, last update to Contractor’s Construction Schedule shall be identified as “As Built Schedule” and shall reflect exact manner in which project was actually constructed, including start and completion dates, activities, sequences, and logic.

	2.06 REPORTS
	A. Daily Construction Reports: Prepare a daily construction report recording the following information concerning events at Project site:
	B. Site Condition Reports:  Immediately on discovery of a difference between site conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a Request for Information.  Include a detailed description of the differing conditions, together with recommendations for changing the Contract Documents.
	C. Cost Loading and Cash Flow Schedule:

	2.07 SPECIAL REPORTS
	A. General: Submit special reports directly to Department within one day(s) of an occurrence.  Distribute copies of report to parties affected by the occurrence.
	B. Reporting Unusual Events: When an event of an unusual and significant nature occurs at Project site, whether or not related directly to the Work, prepare and submit a special report.  List chain of events, persons participating, response by Contractor's personnel, evaluation of results or effects, and similar pertinent information.  Advise Department in advance when these events are known or predictable.


	PART 3 - EXECUTION
	3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Scheduling Consultant: Engage a consultant to provide planning, evaluation, and reporting using CPM scheduling.
	B. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	C. Distribution: Distribute copies of approved schedule to Department, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.



	01 42 00 - References
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 DEFINITIONS
	A. General: Basic Contract definitions are included in the Conditions of the Contract.
	B. "Approved": When used to convey Architect's action on Contractor's submittals, applications, and requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the Contract.
	C. "Directed": A command or instruction by Architect. Other terms including "requested," "authorized," "selected," "required," and "permitted" have the same meaning as "directed."
	D. "Indicated": Requirements expressed by graphic representations or in written form on Drawings, in Specifications, and in other Contract Documents. Other terms including "shown," "noted," "scheduled," and "specified" have the same meaning as "indicated."
	E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, and rules, conventions, and agreements within the construction industry that control performance of the Work.
	F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and similar operations.
	G. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to dimension, finish, cure, protect, clean, and similar operations at Project site.
	H. "Provide": Furnish and install, complete and ready for the intended use.
	I. "Project Site": Space available for performing construction activities. The extent of Project site is shown on Drawings and may or may not be identical with the description of the land on which Project is to be built.

	1.03 INDUSTRY STANDARDS
	A. Applicability of Standards: Unless the Contract Documents include more stringent requirements, applicable construction industry standards have the same force and effect as if bound or copied directly into the Contract Documents to the extent referenced. Such standards are made a part of the Contract Documents by reference.
	B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless otherwise indicated.
	C. Copies of Standards: Each entity engaged in construction on Project should be familiar with industry standards applicable to its construction activity. Copies of applicable standards are not bound with the Contract Documents.

	1.04 ABBREVIATIONS AND ACRONYMS
	A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities indicated in Gale's "Encyclopedia of Associations: National Organizations of the U.S." or in Columbia Books' "National Trade & Professional Associations of the United States."
	B. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to be accurate as of the date of the Contract Documents.
	C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is believed to be accurate as of the date of the Contract Documents.
	D. Federal Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. Information is subject to change and is up-to-date as of the date of the Contract Documents.
	E. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the standards and regulations in the following list. This information is subject to change and is believed to be accurate as of the date of the Contract Documents.
	F. State Government Agencies: Where abbreviations and acronyms are used in Specifications or other Contract Documents, they shall mean the recognized name of the entities in the following list. This information is subject to change and is believed to be accurate as of the date of the Contract Documents.


	PART 2 - PRODUCTS
	Not Used.

	PART 3 - EXECUTION
	Not Used.


	01 51 00-Temporary Uitlities
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Furnish, install, maintain, and protect temporary utilities required for construction of the Buildings at locations and in a manner that will be safe, non-hazardous, sanitary, and protective of persons and property, and free of deleterious effects.
	B. Remove physical evidence of temporary utilities at completion of Work.

	1.02 QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with rules and recommendations of franchised utility companies and governing regulations.


	PART 2 - PRODUCTS
	2.01 MATERIALS, GENERAL
	A. Materials may be new or used, but shall be adequate in capacity for required usage, shall not create unsafe conditions, and shall not violate requirements of applicable codes and standards.

	2.02 TEMPORARY UTILITIES
	A. Types of services required include, but not by way of limitation, surface drainage, electrical power and lighting, heating, ventilation, and telephone.
	B. Include temporary toilets, wash facilities and drinking water fixtures.  Comply with regulations and health codes for the type, number, location, operation and maintenance of fixtures and facilities.  Install where facilities will best service the Project's needs.
	C. Comply with utility company's recommendations on materials and methods, or engage utility companies to install services.
	D. Water Used for Construction:
	E. Arrange with electric company and provide service required for power. Provide connections and pay costs of installation, maintenance, operation, removal of service, and power used.
	F. Electrical Power:
	G. Lighting:
	H. Heating and Ventilating:

	2.03 FIRE PROTECTION
	A. During construction, provide temporary fire protection in accordance with local Fire Protection Code, governing authorities, and NFPA 10 - Portable Fire Extinguishers.
	B. Provide fire extinguishers of types, sizes, numbers, and locations as would be reasonably effective in extinguishing fires during early stages.
	C. Take necessary precautions in welding or cutting operations to keep work area free of combustible material.
	D. Do not use welding equipment around flammable liquids or vapors.


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Review site conditions and factors which affect construction procedures and construction facilities, including adjacent properties and public facilities, which may be affected by execution of Work.

	3.02 INSTALLATION
	A. Establish and initiate use of each temporary facility at time first reasonably required for proper performance of the Work.
	B. Locate temporary support facilities for convenience of users, and for minimum interference with construction activities. Maintain and operate systems continuously during entire construction period. Modify and extend systems as work progress requires.
	C. Install facilities of neat and reasonable uniform appearance, structurally adequate for required purposes.
	D. Terminate use and remove facilities at earliest reasonable time, when no longer needed or when permanent facilities have, with authorized use, replaced need.  Discontinue and remove temporary facilities, and make incidental similar use of permanent work of project, only when and in manner authorized by Engineer and, if not otherwise indicated, immediately before time of Final Acceptance.

	3.03 ENERGY CONSERVATION
	A. Install and operate temporary facilities and perform construction activities in manner which reasonably will be conservative and avoid waste of energy and materials including water.

	3.04 RESTORATION AND REPLACEMENT
	A. Restore existing facilities used for temporary services to be specified or to original condition.
	B. Use filter in air conditioning units that are operated during construction, maintain filters as necessary, and replace filters upon completion of job.
	C. Replace burned out lamps used in permanent fixtures during construction with new lamps.

	3.05 CLEANING AND REPAIR
	A. Clean and repair damage caused by installation or by use of temporary facilities.
	B. Grade area of site affected by temporary installations to required elevations and slopes.



	01 74 23-Final Cleaning
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Provide Final Cleaning as follows:
	B. Provide final cleaning of the Site as follows:

	1.02 RELATED WORK
	A. PROJECT CLOSEOUT: Section 01 77 00.


	PART 2 - PRODUCTS
	PART 3 - PART 3 - EXECUTION

	01 77 00-Project Closeout
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Technical Special Provision specifies general administrative and procedural requirements for project closeout.  The requirements include, but are not limited to, the following:

	1.02 FUNCTIONAL BUILDING ACCEPTANCE
	A. Prior to a request for an inspection for Functional Building Acceptance, maintain the following procedures:
	B. Functional Building Acceptance shall require that the following be accomplished:
	C. After the Contractor receives the Certificate of Occupancy, the Owner will make a declaration of Functional Building Acceptance covering only that portion of the Project subject to Functional Building Acceptance, will occupy the new facilities, and will have two (2) weeks to list any deficiencies not apparent during the inspection for Functional Building Acceptance.

	1.03 FINAL ACCEPTANCE

	PART 2 - PRODUCTS (NOT USED)
	PART 3 - EXECUTION (NOT USED)

	01 78  36-GuaranteesWarrantiesRepairs
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Technical Special Provision specifies general administrative and procedural requirements for guarantees, warranties, and related repairs (or replacement) required by the Contract Documents, including manufacturer's standard warranties on products and special warranties.
	B. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties do not relieve the Contractor of responsibilities in performance of the Work.

	1.02 RELATED WORK
	A. PROJECT CLOSEOUT: Section 01 77 00.
	B. RECORD DOCUMENTS, MAINTENANCE MANUALS, AND EQUIPMENT OPERATIONAL INSTRUCTIONS/DEMONSTRATIONS:  Section 01 78 39.
	C. Specific requirements for warranties for the Work and products and installations that are specified to be warranted are included in other Technical Special Provisions.
	D. Certifications and other commitments and agreements for continuing services to the Owner are specified elsewhere in the Technical Special Provisions.

	1.03 MANUFACTURER AND SUPPLIER WARRANTIES
	A. All manufacturer and equipment supplier warranties shall commence on the Date of Final Acceptance of the total Contract as acknowledged in writing by the Owner and taken over for use by the Owner.
	B. Written warranties made to the Owner are in addition to implied warranties, and shall not limit duties, obligations, rights, and remedies otherwise available under the law, nor shall warranty periods be interpreted as limitations on time in which the Owner can enforce such other duties, obligations, rights, or remedies.
	C. Repairs: All repairs or replacements resulting from a breach of warranty shall be promptly performed.

	1.04 SUBMITTALS
	A. Submit written warranties to the Owner prior to the Date of Final Acceptance.  If the Owner designates a commencement date for warranties other than the Date of Final Acceptance, or a designated portion of the Work, submit written warranties on the Owner's request.
	B. Warranties shall be submitted properly executed by the supplier or manufacturer, or a combination thereof, as stipulated in other Technical Special Provisions.  Warranties shall also be fully identified and contain all appropriate terms and conditions.
	C. Provide a bound manual for all manufacturer and equipment supplier warranties required by the Contract Documents.  Identify each warranty with proper Technical Special Provision Section.


	PART 2 - PRODUCTS
	"Not Used"

	PART 3 - EXECUTION
	“Not Used”


	01 78 39-Record Doc, Maint Manuals&  Equip Oper Instr-Demo
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Provide Record Documents, Maintenance Manuals, and Equipment Operational Instructions/Demonstrations as follows:

	1.02 RELATED WORK
	A. PROJECT CLOSEOUT: Section 01 77 00.
	B. GUARANTEES/WARRANTIES/REPAIRS: Section 01 78 36.

	1.03 SUBMITTALS
	A. Record Documents: At completion of all Work under this Contract, deliver record documents to the Engineer, in duplicate with transmittal, containing as a minimum, the following:
	B. Operating Instructions and Maintenance Manuals:

	1.04 RECORD DOCUMENTS
	A. Record Drawings:
	B. Record Project Manual/Technical Special Provision:
	C. Record Product Data:
	D. Record Samples:
	E. Miscellaneous Record Submittals:

	1.05 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS
	A. Submit complete operating instructions and maintenance manuals for each and every piece of equipment or system furnished under the Contract.  Organize operating and maintenance data into suitable sets of manageable size.  Bind properly indexed data in individual heavy-duty 2-inch, 3-ring vinyl-covered binders, with pocket folders for folded sheet information.  Mark appropriate identification on front and spine of each binder.
	B. Equipment and Systems: Provide the following information for each piece of equipment, each building operating systems, and each electric or electronic system.


	PART 2 - PRODUCTS
	"Not Used"

	PART 3 - PART 3 - EXECUTION
	3.01 EQUIPMENT OPERATIONAL DEMONSTRATIONS
	A. Prior to Final Acceptance of the whole Work or designated portions thereof, provide a competent and experienced person (or persons) thoroughly familiar with the Work to demonstrate to, and instruct the Department's personnel in operation, adjustment and maintenance of products, equipment and systems.
	B. This instruction shall include normal start-up, run, stop, and emergency operations, location and operation of all controls, alarms and alarm systems, etc.  The instruction shall include tracing the system in the field and on the diagrams in the instruction booklets so that the Department's operating personnel will be thoroughly familiar with both the system and the data supplied.  Provide instruction at mutually agreed upon times.
	C. If installers and/or Contractor's personnel are not experienced in operational procedures, provide instruction by manufacturer's representatives. Include a detailed review of the following: (Items listed are examples only and not all inclusive)
	D. As part of instruction for operating equipment, demonstrate the following procedures: (Items listed are examples only and not all inclusive)
	E. Review maintenance and operations in relation with applicable warranties, agreements to maintain, bonds, and similar continuing commitments.
	F. Engineer shall be notified in writing of scheduling and completion of all equipment operational instructions and demonstrations with Department's personnel.



	01 79 00 - Demonstration and Training
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	B. Related Requirements:

	1.03 INFORMATIONAL SUBMITTALS
	A. Instruction Program: Submit outline of instructional program for demonstration and training, including a list of training modules and a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module. Include learning objectives and outline for each training module.
	B. Qualification Data: For facilitator, instructor.
	C. Attendance Record: For each training module, submit list of participants and length of instruction time.
	D. Evaluations: For each participant and for each training module, submit results and documentation of performance-based tests.

	1.04 QUALITY ASSURANCE
	A. Facilitator Qualifications: A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or education with a record of successful learning performance.
	B. Preconstruction Conference: Conduct conference at Project site review methods and procedures related to demonstration and training including, but not limited to, the following:

	1.05 COORDINATION
	A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to minimize disrupting Owner's operations and to ensure availability of Owner's personnel.
	B. Coordinate instructors, including providing notification of dates, times, length of instruction time, and course content.
	C. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals. Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.


	PART 2 - PRODUCTS
	2.01 INSTRUCTION PROGRAM
	A. Individual Specification Sections include requirements for demonstration and training. Architect may elect to furnish report to Contractor listing applicable Sections and requirements to facilitate development of instruction program; see Evaluations.
	B. Training Modules: Develop a learning objective and teaching outline for each module. Include a description of specific skills and knowledge that participant is expected to master. For each module, include instruction for the following as applicable to the system, equipment, or component:


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Assemble educational materials necessary for instruction, including documentation and training module. Assemble training modules into a training manual organized in coordination with requirements in Section 01 78 39 “Record Doc, Maint Manuals & Equip Oper Instr-Demo."
	B. Set up instructional equipment at instruction location.

	3.02 INSTRUCTION
	A. Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Provide manufacturer's instructors or instructors certified by manufacturer as being experienced in operation and maintenance procedures for each system, subsystem, or piece of equipment to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	C. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires seasonal operation, provide similar instruction at start of each season.
	D. Training Location and Reference Material: Conduct training on-site in the completed and fully operational facility using the actual equipment in-place. Conduct training using final operation and maintenance data submittals.
	E. Evaluation: At conclusion of each training module, assess and document each participant's mastery of module by use of a demonstration performance-based test.
	F. In addition to written technical descriptions, training shall detail training program to allow those who have completed training to provide training for new employees resulting in self-perpetuating training program.
	G. Cleanup: Collect used and leftover educational materials and give to Owner. Remove instructional equipment. Restore systems and equipment to condition existing before initial training use.



	03 10 00.00 Concrete Forming and Accessories
	PART 1 - GENERAL
	1.01 SECTION INCLUDES
	A. Furnish all labor, materials, equipment, tools and services required to fully complete all Concrete Forming work as required by the Drawings and/or specified herein including, but not limited to, the following described items.
	B. Formwork for cast-in place building concrete, with shoring, bracing and anchorage.
	C. Form Stripping.

	1.02 Related requirements
	A. Section 01 11 00 – Summary of Work
	1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) Requirements

	B. Section 03 15 11 - Concrete Anchors
	C. Section 03 20 00 – Reinforcing
	D. Section 03 30 00 – Cast-In-Place Concrete

	1.03 submittals
	A. See Section 01 33 00 – Submittal Procedures, for submittal procedures.
	B. Shop Drawings: Indicate pertinent dimensions, materials, bracing, and arrangement of joints and ties.
	1. Pertinent dimensions, openings, methods of construction, types of connections, materials, joint arrangement and details, ties and shores, location of framing, studding and bracing, and temporary supports.
	2. Means of leakage prevention for concrete exposed to view in finished construction.
	3. Sequence and timing of erection and stripping, assumed compressive strength at time of stripping, height of lift and height of drop during placement.
	4. Vertical, horizontal, and special loads in accordance with ACI 347, Section 2.2 and camber diagrams, when applicable.
	5. Notes to formwork erector showing size and location of conduits and piping embedded in concrete in accordance with ACI 318, Section 6.3.

	C. Design Data: As required by authorities having jurisdiction.
	1. Pertinent dimensions, openings, methods of construction, types of connections, materials, joint arrangement and details, ties and shores, location of framing, studding and bracing, and temporary supports.
	2. Means of leakage prevention for concrete exposed to view in finished construction.
	3. Sequence and timing of erection and stripping, assumed compressive strength at time of stripping, height of lift and height of drop during placement.
	4. Vertical, horizontal, and special loads in accordance with ACI 347, Sectio 2.2 and camber diagrams, when applicable.
	5. Notes to formwork erector showing size and location of conduits and piping embedded in concrete in accordance with ACI 318, Section 6.3.


	1.04 Quality assurance
	A. Maintain one copy of each installation standard on site throughout the duration of concrete work.

	1.05 Delivery, storage, and handling
	A. All form materials and accessories shall be stored above ground on framework or blocking and shall be covered with a suitable waterproof covering providing adequate air circulation and ventilation.


	PART 2 - PRODUCTS
	2.01 Formwork- General
	A. Formwork Standards: Unless otherwise indicated, design, construct, erect, maintain, and remove forms and related structures for concrete work in accordance with applicable requirements of ACI 301, ACI 318, and ACI 347.
	1. Deflection: Where dead and live loads on forms will be more than 20 percent greater than the weight of the concrete, provide framing lumber of required strength, and comply with ACI 301 and ACI 347 for design of framing members. Deflection shall be...
	2. Concrete Mix Design: Design of formwork shall be coordinated with the concrete mix design, as specified in Section 03 30 00 – Cast-In-Place Concrete, so that form materials, form surfaces, and formwork strength will produce the desired concrete tol...

	B. Formwork Surface Materials: Provide material and work quality which will produce clean, smooth, and uniform finished surfaces within the allowable tolerances specified and which will conform with the following requirements:
	1. Concrete Exposed to View: Provide material and work quality that will produce clean, smooth, and uniform concrete surfaces. Transfer of wood grain to concrete is not acceptable. Refer to Section 03 30 00 – Cast-In-Place Concrete and ACI 301 for req...
	2. Concrete Concealed from View: Provide material and work quality that will produce aligned concrete surfaces free of fins, honeycomb, and stains.

	C. Special Formwork Sections: Provide openings, offsets, sinkages, keyways, recessed, moldings, rustication strips, chamfers, blocking, screeds, bulkheads, anchorages, embedded items, and other features. Select materials and provide workmanship that w...
	D. Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-in-place concrete work.
	E. Design and construct concrete that complies with design with respect to shape, lines, and dimensions.
	F. Chamfered Corners: All outside corners of beams, joists, columns, and walls shall be chamfered, unless otherwise indicated.
	G. Comply with applicable state and local codes with respect to design, fabrication, erection, and removal of formwork.
	H. Comply with relevant portions of ACI 301, ACI 318, and ACI 347R.
	I. Removal Features: Design formwork to be readily removable without impact, shock, and damage to concrete surfaces and adjacent materials.
	J. Tolerances for Formed Surfaces: For buildings and similar structures, comply with the requirements of ACI 301, as applicable. For those items of work or parts of the structure not covered by ACI 301, comply with the requirements of ACI 117, as appl...

	2.02 Wood form materials
	A. Softwood Plywood Forms: Plywood shall be graded and grade-marked in accordance with U.S. Product Standard PS 1.
	1. B-B Plyform: Provide Class I, EXT-APA, sanded, APA trademarked.
	2. B-C Plyform: Provide Class I, EXT-APA, APA trademarked.
	3. High Density Overlay (HDO) Plyform: Provide A-A, 60-60, Class I, EXT-APA, APA trademarked.
	4. Thickness: As required to maintain surface smoothness without deflection, but not thinner than 5/8 inch (16 mm).

	B. Lumber Forms: Douglas Fir species; No. 2 grade; with stamp clearly visible.
	1. Boards: Use dressed side of lumber for surface in contact with the concrete, and provide boards with shiplapped or tongue and groove edges to precent mortar leakage.

	C. Framing, Studding, and Bracing Lumber: Stud or No. 2 structural light framing grade.

	2.03 removable prefabricated fOrms
	A. Manufacturers:
	1. Symons-Dayton Superior Corporation
	2. Advance Concrete Form, Inc.
	3. EFCO Corporation
	4. Western Forms

	B. Preformed Steel Forms: Fabricated steel forms, using standard or commercial quality uncoated steel sheet or plate, 3-16 inch (5 mm) minimum thickness, for panel facings. Provide surfaces that will not impart corrosion residue to concrete. Include p...

	2.04 formwork accessories
	A. Leakage Control Materials: Provide materials capable of producing flush, watertight, and non-absorbent surfaces and joints, and compatible with forming material and concrete ingredients. Seal form edges with gasketing material or sealant placed in ...
	1. Caulking Compound: Silicone or polyurethane construction sealant conforming to ASTM C1184 or ASTM C920, as applicable.
	2. Tapes: Form film tape or polypropylene plastic treated with waterproof adhesive, for joint conditions not exposed to view.

	B. Form Release Agent: Commercial formulation, designed for use on all types of forms, capable of releasing forms from hardened concrete without staining or discoloring concrete or forming bugholes and other surface defects, and not requiring removal ...
	C. Form Ties: Rod type, with ends of end fasteners which can be removed without spalling the concrete and which leave a hole equal in depth to the required reinforcement clearance. Form ties shall be of a design in which the hole left by the removed e...
	D. Inserts: Cast stainless steel or welded stainless steel, Type 316 or similar 300 Series, complete with anchors to concrete and fittings such as bolts, wedges, and straps. Provide hanger inserts where detailed.
	E. Filler Strips for Chamfered Corners: Rigid plastic or wood strip type; 3/4 x 3/4 inch size; maximum possible lengths.
	F. Flashing Reglets: Galvanized steel at least 22 gage, 0.0299 inch thick, longest possible lengths, with alignment splines for joints, foam filled, release tape sealed slots, anchors for securing to concrete formwork.
	G. Vapor Retarder: As specified in Section 03 30 00.
	H. Nails, Spikes, Lag Bolts. Through Bolts, Anchorages: Sized as required, of sufficient strength and character to maintain formwork in place while placing concrete.
	I. Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 05 12 00.
	J. Waterstops: As specified in Section 03 30 00.
	K. Joint Filler: As specified in Section 07 92 00.


	PART 3 - EXECUTION
	3.01 examination
	A. Verify lines, levels and centers before proceeding with formwork. Ensure that dimensions agree with drawings.

	3.02 Earth forms
	A. Earth forms are not permitted unless noted on the drawings.

	3.03 Erection – Formwork
	A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with requirements of ACI 301 and approved Shop Drawings, and in a manner that will produce finished concrete surfaces conforming to indicated design and within specif...
	B. Provide bracing to ensure stability of formwork. Shore or strengthen formwork subject to overstressing by construction loads. Support joints with extra studs or girts, and in a manner that will ensure true, square intersections.
	C. Brace temporary closures to prevent warpage or displacement and set tightly against forms in a manner that will prevent loss of concrete mortar.
	D. Kerf wood inserts for forming, keysways, reglets, and recesses in a manner that will prevent swelling and ensure ease of removal.
	E. Construct molding shapes, recesses, and projections with smooth finish materials and install forms with sealed joints.
	F. Maintain forms clean and free from indentations and warpage. Do not use rust-stained steel surfaces for forms in contact with concrete. Do not sandblast steel form surfaces to remove rust or mill scale; remove these imperfections by grinding.
	G. Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete during stripping. Permit removal of remaining principal shores.
	H. Make joints and seams mortar-tight. Install leakage control materials in accordance with the manufacturer’s installation instructions, and in a manner that will maintain a smooth continuity of plane between abutting form panels and which will resis...
	I. Provide camber in formwork as required to compensate for deflections caused by weight and pressures of fresh concrete and construction loads and as otherwise indicated. Provide camber strips to compensate for deflections due to permanent loads and ...
	J. Edge Forms and Screed for Slabs: Set edge forms or bulkheads and intermediate screeds for slabs to obtain required elevations and contours in the finished slab surface. Support screeds substantially without penetrating waterproof membranes and vapo...
	K. Corner Treatment: Form chamfers with 3/4 inch (19 mm) on each leg, unless otherwise indicated, and accurately shape and surface in a manner which will produce uniformly straight lines and edge joints and which will prevent mortar runs. Extend termi...
	L. Construction Joints:
	1. Locate joints as indicated. Support forms for joints in concrete so as to rigidly maintain their positions during placement, vibration, and curing of concrete. Install keys in all joints.
	2. Locate and install construction joints, for which locations are not indicated, so as not to impair strength and appearance of structure and indicate such joints on Shop Drawings. Locations of construction joints will require approval of the Engineer.
	3. Position joints perpendicular to longitudinal axis of pier, beam or slab as the case may be.
	4.  Locate joints in walls, vertically as indicated; at top of footing; at top of slabs on grade; at bottom of door openings; and at underside of the deepest beam or girder framing into wall; or as required to conform to indicated details.
	5. Provide keyways as indicated in construction joints in walls and slabs, and between walls and footings unless otherwise indicated. Place construction joints perpendicular to the main reinforcement. Continue reinforcement across construction joints.

	M. Obtain approval before framing openings in structural members that are not indicated on drawings.
	N. Coordinate this section with other sections of work that require attachment of components to formwork.
	O. If formwork is placed after reinforcement, resulting in insufficient concrete cover over reinforcement, request instructions from Architect before proceeding.

	3.04 Application – form release agent
	A. Apply form release agent of formwork in accordance with manufacturer’s recommendations.
	B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
	C. Do not apply form release agent where concrete surfaces will receive special finishes or applied coverings that are affected by agent. Soak inside surfaces of untreated forms with clean water. Keep surfaces coated prior to placement of concrete.

	3.05 Inserts, Embedded parts, and openings
	A. Provide formed openings where required for items to be embedded in passing through concrete work.
	B. Locate and set in place items that will be cast directly into concrete.
	C. Coordinate with work of other sections in forming and placing openings, slots, reglets, recesses, sleeves, bolts, anchors, other inserts, and components of other work.
	D. Install accessories in accordance with manufacturer’s instructions, so they are straight, level, and plumb. Ensure items are not disturbed during concrete placement.
	E. Install waterstops in accordance with manufacturer’s instructions, so they are continuous without displacing reinforcement. Heat seal joints so they are watertight.
	F. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection. Locate openings at bottom of forms to allow flushing water to drain.
	G. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly fitted so joints will not be apparent in exposed concrete surfaces.

	3.06 Form cleaning and re-use
	A. Clean forms as erection proceeds, to remove foreign matter within forms.
	B. Clean formed cavities of debris prior to placing concrete.
	1. Flush with water or use compressed air to remove remaining foreign matter. Ensure that water and debris drain to exterior through clean-out ports.
	2. During cold weather, remove ice and snow from within forms. Do not use de-icing salts. Do not use water o clean out forms unless formwork and concrete construction proceed within heated enclosure. Use compressed air or other means to remove foreign...

	C. 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. Remove such material from the site. Apply form release coating as specified for new formwork.
	D. Align and secure joints in a manner that will preclude offsets. Do not use patched forms for exposed concrete surfaces.

	3.07 Formwork tolerances
	A. Construct formwork to maintain tolerances required by ACI 117, unless otherwise indicated.

	3.08 Field Quality control
	A. An independent testing agency will perform field quality control tests, as specified in Section 01 43 00 – Quality Assurance and Qualifications.
	B. Before placing concrete, check lines and grades of erected formwork and positioning of embedded inserts, blockouts, and joints for correctness. Verify that embedded piping and conduit are free from obstruction. Make corrections or adjustments to en...
	C. While placing concrete, provide quality control to assure that formwork and related supports have not been displaced, that loss of cement paste through joints is prevented, and that completed work will be with specified tolerances.
	D. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork design, and to verify that supports, fastenings, wedges, ties, and items are secure.

	3.09 Detection of movement
	A. Check movement using methods, such as plumb lines, tell tales, and survey equipment, to detect movement of formwork during concrete placement.

	3.10 Form removal
	A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own weight and imposed loads.
	B. Remove forms by methods which will not injure, mar, gouge, or chip concrete surfaces, overstress concrete members, or distort formwork. Use air pressure or other approved methods. Do not pry against concrete. Cut off nails flush. Leave surfaces cle...
	C. When repair of surface defects or finishing is required at an early age, forms may be removed as soon as the concrete has hardened sufficiently to resist damage from removal operations and its own weight.
	1. Concrete work that is damaged by removal operations shall be repaired as specified in Section 03 30 00 – Concrete. Where exposed surfaces are damaged beyond acceptable repairing measures, the damaged concrete shall be removed and repaired with new ...

	D. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete surfaces scheduled for exposure to view.
	E. Store removed forms to prevent damage to form materials or to fresh concrete. Discard damaged forms.



	03 10 00.01 - CONCRETE FORMING AND ACCESSORIES [MS - FL]
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Shoring, bracing, and anchoring.

	B. Related Requirements:
	1. Section 011100 “Summary of Work” for all Buy America Build America Act (BABA) requirements.
	2. Section 321313 "Concrete Paving" for formwork related to concrete pavement and walks.
	3. Section 321316 "Decorative Concrete Paving" for formwork related to decorative concrete pavement and walks.


	1.03 DEFINITIONS
	A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is setting and gaining sufficient strength to be self-supporting.
	B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that contacts the concrete, as well as supporting members, hardware, and necessary bracing.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each of the following:
	1. Exposed surface form-facing material.
	2. Form ties.
	3. Waterstops.
	4. Form-release agent.

	B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer responsible for their preparation, detailing fabrication, assembly, and support of forms.
	1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
	2. Indicate dimension and locations of construction and movement joints required to construct the structure in accordance with ACI 301.
	a. Location of construction joints is subject to approval of the Architect.

	3. Indicate location of waterstops.
	4. Indicate form liner layout and form line termination details.
	5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and reshoring installation and removal.
	6. Indicate layout of insulating concrete forms, dimensions, course heights, form types, and details.

	C. Samples:
	1. For waterstops.
	2. For Form Liners: 12-inch by 12-inch sample, indicating texture.


	1.05 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	1. QUALITY ASSURANCE

	B. Testing and Inspection Agency Qualifications: An independent agency, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Form Liners: Store form liners under cover to protect from sunlight.
	B. Insulating Concrete Forms: Store forms off ground and under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.
	C. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 - PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and reshores in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure...
	1. Design wood panel forms in accordance with APA's "Concrete Forming Design/Construction Guide."
	2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center spacing of supports.
	a. For architectural concrete specified in Section 033300 "Architectural Concrete," limit deflection of form-facing material, studs, and walers to 0.0025 times their respective clear spans (L/400).


	B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance with ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads,...
	1. Design cross ties to transfer the effects of the following loads to the cast-in-place concrete core:
	a. Wind Loads: As indicated on Drawings.
	(1) Horizontal Deflection Limit: Not more than 1/600 of the wall height.




	2.02 WATERSTOPS
	A. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Carlisle Coatings & Waterproofing Inc.
	b. CETCO, a Minerals Technologies company.
	c. Henry Company.
	d. Sika Corporation.



	2.03 RELATED MATERIALS
	A. Reglets: Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.
	C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
	2. Form release agent for form liners shall be acceptable to form liner manufacturer.

	F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.



	PART 3 - EXECUTION
	3.01 INSTALLATION OF FORMWORK
	A. Comply with ACI 301.
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117 and to comply with the Surface Finish designations specified in Section 033000 "Cast-In-Plac...
	C. Limit concrete surface irregularities as follows:
	1. Surface Finish-1.0: ACI 117 Class D, 1 inch.
	2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch.
	3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	1. Minimize joints.
	2. Exposed Concrete: Symmetrically align joints in forms.

	E. Construct removable forms for easy removal without hammering or prying against concrete surfaces.
	1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
	2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
	3. Install keyways, reglets, recesses, and other accessories, for easy removal.

	F. Do not use rust-stained, steel, form-facing material.
	G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.
	1. Provide and secure units to support screed strips
	2. Use strike-off templates or compacting-type screeds.

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

	I.  Chamfer exterior corners and edges of permanently exposed concrete.
	J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches.
	K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	1. Determine sizes and locations from trades providing such items.
	2. Obtain written approval of Architect prior to forming openings not indicated on Drawings.

	L. Construction and Movement Joints:
	1. Construct joints true to line with faces perpendicular to surface plane of concrete.
	2. Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	3. Place joints perpendicular to main reinforcement.
	4. Locate joints for beams, slabs, joists, and girders in the middle third of spans.
	a. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.

	5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	6. Space vertical joints in walls as indicated on Drawings .
	a. Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.


	M. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow flushing water to drain.
	2. Close temporary ports and openings with tight-fitting panels, flush with inside face of form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

	N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	O. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.02 INSTALLATION OF 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.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.
	3. 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.
	4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.
	5. Clean embedded items immediately prior to concrete placement.


	3.03 INSTALLATION OF WATERSTOPS
	A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous diaphragm.
	1. Install in longest lengths practicable.
	2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
	3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the largest concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete."
	4. Secure waterstops in correct position at 12 inches on center.
	5. Field fabricate joints in accordance with manufacturer's instructions using heat welding.
	a. Miter corners, intersections, and directional changes in waterstops.
	b. Align center bulbs.

	6. Clean waterstops immediately prior to placement of concrete.
	7. Support and protect exposed waterstops during progress of the Work.

	B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated on Drawings, according to manufacturer's written instructions, by adhesive bonding, mechanically fastening, and firmly pressing into place.
	1. Install in longest lengths practicable.
	2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
	3. Protect exposed waterstops during progress of the Work.


	3.04 REMOVING AND REUSING FORMS
	A. 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 for 24 hours after placing concrete. Concrete has to be hard enou...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight of concrete in place until concrete has achieved  at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work.
	1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable for exposed surfaces.
	2. Apply new form-release agent.

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


	3.05 SHORING AND RESHORING INSTALLATION
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
	1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

	B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads in such a manner that no floor or member will be excessively loaded or will induce tensile stress in concrete members without sufficient...
	C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide adequate reshoring to support construction without excessive stress or deflection.

	3.06 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Inspect formwork for shape, location, and dimensions of the concrete member being formed.
	2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete member being formed.




	03 20 00.00 Reinforcing
	PART 1 - GENERAL
	1.01 Section includes
	A. Furnish all labor, materials, equipment, tools and services required to fully complete all Reinforcing work as required by the Drawings and/or specified herein including, but not limited to, the following described items.
	B. Reinforcing steel for cast-in-place concrete.
	C. Supports and accessories for steel reinforcement.

	1.02 related requirements
	A. Section 01 11 00 – Summary of Work
	1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) Requirements

	B. Section 03 10 00 – Concrete Forming and Accessories.
	C. Section 03 30 00 – Cast-In-Place Concrete

	1.03 Submittals
	A. See Section 01 33 00 – Submittal Procedures, for submittal procedures.
	B. Shop Drawings: Comply with requirements of ACI SP-66. Include bar schedules, shapes of bent bars, spacing of bars, and location of splices.
	C. Manufacturer’s Certificate: Certify that reinforcing steel and accessories supplied for this project meet or exceed specified requirements.
	D. Reports: Submit certified copies of mill test report or reinforcement materials analysis.

	1.04 Quality Assurance
	A. Perform work of this section in accordance with ACI 301.
	1. Maintain one copy of each document on project site.



	PART 2 - PRODUCTS
	2.01 reinforcement
	A. Reinforcing steel: ASTM A615/A615M, Grade 60 (60,000 psi)
	1. Deformed billet-steel bars.
	2. Unfinished.

	B. Stirrup Steel: ASTM A1064/A1064M steel wire, unfinished.
	C. Reinforcement Accessories:
	1. Tie Wire: Annealed, minimum 16 gage, 0.0508 inch.
	2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for adequate support of reinforcement during concrete placement.
	3. Provide stainless steel or stainless steel components for placement within 1-1/2 inches of weathering surfaces.


	2.02 Fabrication
	A. Fabricate concrete reinforcing in accordance with ACI 318.
	B. Welding of reinforcement is not permitted, except where noted on Drawings. Where reinforcing is welded, use ASTM A-706 reinforcing.
	C. Locate reinforcing splices not indicated on drawings at point of minimum stress.
	1. Review locations of splices with Architect.



	PART 3 - EXECUTION
	3.01 placement
	A. Place, support and secure reinforcement against displacement. Do not deviate from required position.
	B. Do not displace or damage vapor barrier.
	C. Accommodate placement of formed openings.
	D. Maintain concrete cover around reinforcing as shown on Structural Drawings.
	E. Comply with applicable code for concrete cover over reinforcement.

	3.02 Field Quality COntrol
	A. An independent testing agency, as specified in Section 01 43 00 – Quality Assurance and Qualifications, will inspect installed reinforcement for conformance to contract document before concrete placement.
	B. Refer to Structural Drawings for special inspection requirements.



	03 20 00.01 - CONCRETE REINFORCING [MS - FL]
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Steel reinforcement bars.

	B. Related Requirements:
	1. Section 011100 “Summary of Work” for all Buy America Build America Act (BABA) requirements.
	2. Section 033816 "Unbonded Post-Tensioned Concrete" for reinforcing related to post-tensioned concrete.
	3. Section 034100 "Precast Structural Concrete" for reinforcing used in precast structural concrete.
	4. Section 034500 "Precast Architectural Concrete" for reinforcing used in precast architectural concrete.
	5. Section 321313 "Concrete Paving" for reinforcing related to concrete pavement and walks.
	6. Section 321316 "Decorative Concrete Paving" for reinforcing related to decorative concrete pavement and walks.


	1.03 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Each type of steel reinforcement.
	2. Bar supports.

	B. Shop Drawings: Comply with ACI SP-066:
	1. Include placing drawings that detail fabrication, bending, and placement.
	2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, location of splices, lengths of lap splices, details of mechanical splice couplers, details of welding splices, tie spacing, hoop spa...
	3. For structural thermal break insulated connection system, indicate general configuration, insulation dimensions, tension bars, compression pads, shear bars, and dimensions.

	C. Construction Joint Layout: Indicate proposed construction joints required to build the structure.
	1. Location of construction joints is subject to approval of the Architect.


	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Statements: For .
	B. Material Certificates: For each of the following, signed by manufacturers:
	1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."
	2. Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."

	C. Field quality-control reports.

	1.05 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.
	1. Store reinforcement to avoid contact with earth.
	2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 days without being stored under an opaque covering.
	3. Do not allow dual-coated reinforcement to be stored outdoors for more than 60 days without being stored under an opaque covering.
	4. Do not allow stainless steel reinforcement to come into contact with uncoated reinforcement.



	PART 2 - PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	2.02 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A615/A615M, Grade 60 , deformed.

	2.03 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, 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.
	1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and as follows:
	a. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or CRSI Class 2 stainless steel bar supports.
	b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-polymer-coated wire bar supports.
	c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-polymer-coated wire bar supports.
	d. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar supports.
	e. For stainless steel reinforcement, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or CRSI Class 2 stainless steel bar supports.


	C. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in diameter.
	1. Finish: Plain ASTM A884/A884M, Class A, Type 1, epoxy coated, with less than 2 percent damaged coating in each 12-inch wire length.


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


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Protection of In-Place Conditions:
	1. Do not cut or puncture vapor retarder.
	2. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.

	3.02 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
	B. Accurately position, support, and secure reinforcement against displacement.
	1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
	2. Do not tack weld crossing reinforcing bars.

	C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater.
	D. Provide concrete coverage in accordance with ACI 318.
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. Splices: Lap splices as indicated on Drawings.
	1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar diameters at splices, or 24 inches, whichever is greater.
	2. Stagger splices in accordance with ACI 318.
	3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions.
	4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on Drawings.

	G. Install structural thermal break insulated connection system in accordance with manufacturer's instructions.

	3.03 JOINTS
	A. 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.
	2. Continue reinforcement across construction joints unless otherwise indicated.
	3. Do not continue reinforcement through sides of strip placements of floors and slabs.

	B. 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.

	3.04 INSTALLATION TOLERANCES
	A. Comply with ACI 117.

	3.05 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel-reinforcement placement.
	2. Steel-reinforcement welding.

	C. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated connection system to inspect completed installations prior to placement of concrete, and to provide written report that installation complies with manufacturer's ...



	03 21 11-Concrete Reinforcement
	PART 1 - GENERAL
	1.01 THE REQUIREMENT
	A. Furnish, fabricate and place all concrete reinforcing steel, welded wire fabric, couplers, and concrete inserts for use in reinforced concrete and perform all appurtenant work, including all the wires, clips, supports, chairs, spacers, and other accessories, all in accordance with the Contract Documents.

	1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. Without limiting the generality of other requirements of these specifications, all Work specified herein shall conform to or exceed the requirements of the Florida Building Code and the applicable requirements of the following documents to the extent that the provisions of such documents are not in conflict with the requirements of this Section.

	1.03 SUBMITTALS
	A. Furnish shop bending diagrams, placing lists, and Drawings of all reinforcing steel prior to fabrication in accordance to the Conditions of the Contract and Division 1 Specification Sections.
	B. Details of the concrete reinforcing steel and concrete inserts to be submitted by the Contractor at the earliest possible date after receipt by the Contractor of the Notice to Proceed. Said details of reinforcing steel for fabrication and erection shall conform to ACI 315 and the requirements specified and shown. The shop bending diagrams shall show the actual lengths of bars, to the nearest inch measured to the intersection of the extensions (tangents for bars of circular cross section) of the outside surface. The shop Drawings shall include bar placement diagrams which clearly indicate the dimensions of each bar splice.
	C. Where mechanical couplers are shown on the Drawings to be used to splice reinforcing steel, submit manufacturer's literature which contains instructions and recommendations for installation for each type of coupler used; certified test reports which verify the load capacity of each type and size of coupler used; and shop Drawings which show the location of each coupler with details of how they are to be installed in the formwork.
	D. If reinforcing steel is spliced by welding at any location, submit mill test reports which shall contain the information necessary for the determination of the carbon equivalent as specified in AWS DI.4. Submit a written welding procedure for each type of weld for each size of bar which is to be spliced by welding, merely a statement that AWS procedures will be followed is not acceptable. Welding of rebar shall be done only where shown on the Drawings or allowed in writing by the Engineer.


	PART 2 - PRODUCTS
	2.01 REINFORCEMENT
	A. All reinforcing steel for all reinforced concrete construction shall conform to the following requirements:

	2.02 ACCESSORY MATERIALS
	A. Bolsters, chairs, spacers and other devices for supporting and fastening reinforcing in place shall be galvanized wire type complying with CRSI recommendations on grade with gray plastic tipped legs.
	B. Tie Wire: Galvanized 16 gauge annealed type.
	C. Concrete blocks (dobies), used to support and position reinforcing steel, shall have the same or higher compressive strength as specified for the concrete in which it is located. Concrete blocks shall only be used bottom mat of reinforcing steel for slabs on grade.
	D. Couplers used to mechanically splice reinforcing steel shall be Linton Standard Copier - A2 manufactured by ERICO Products, inc. or equal. Bars shall be shop threaded to receive couplers.

	2.03 FABRICATION
	A. Reinforcing steel shall be accurately formed to the dimensions and shapes shown on the Drawings, and the fabricating details shall be prepared in accordance with ACI 315, ACI 318, and ACI 350 except as modified by the Drawings. Stirrups and tie bars shall be bent around a pin having a diameter not less than 1-1/2 inch for No.3 bars, 2-inch for No.4 bars, and 2-1/2 inch for No.5 bars. Bends for other bars shall be made around a pin having a diameter not less than 6 times the minimum thickness, except for bars larger than 1 inch, in which case the bends shall be made around a pin of 8 bar diameters. Bars shall be bent cold.
	B. Fabricate reinforcing bars for structures in accordance with bending diagrams, placing lists, and placing Drawings. Said Drawings, diagrams, and lists to be prepared by the Contractor as specified under Section entitled "Submittals," herein.
	C. Fabricating Tolerances: Bars used for concrete reinforcing shall meet the following requirements for fabricating tolerances:


	PART 3 - EXECUTION
	3.01 PLACEMENT
	A. Reinforcing steel shall be accurately positioned as shown on the Drawings, and shall be supported and wired together to prevent displacement, using annealed iron wire ties or suitable clips at intersections. All reinforcing steel shall be supported by concrete, plastic or metal supports, spacers or metal hangers which are strong and rigid enough to prevent any displacement of the reinforcing steel. Where concrete is to be placed on the ground, supporting concrete blocks (or dobies) shall be used, in sufficient numbers to support the bars without settlement, but in no case shall such support be continuous. All concrete blocks used to support reinforcing steel shall be tied to the steel with wire ties which are embedded in the blocks. For concrete over formwork, furnish concrete, metal, plastic, or other acceptable bar chairs and spacers.
	B. Tie wires shall be bent away from the forms in order to provide the specified concrete coverage.
	C. Bars additional to those shown on the Drawings which may be found necessary or desirable by the Contractor for the purpose of securing reinforcement in position to be provided by the Contractor at its own expense.
	D. Unless otherwise specified, reinforcement placing tolerances shall be within the limits specified in Section 7.5 of ACI 318 except where in conflict with the requirements of the Building Code.
	E. Bars may be moved as necessary to avoid interference with other reinforcing steel, conduits, or embedded items. If bars are moved more than one bar diameter, or enough to exceed the above tolerances, the resulting arrangement of bars shall be as acceptable to the Engineer.
	F. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab bolsters having gray, plastic-coated standard type legs as specified in Paragraph B herein. Slab bolsters shall be spaced not less than 30 inches on centers, shall extend continuously across the entire width of the reinforcing mat, and shall support the reinforcing mat in the plane shown on the Drawings.
	G. Welded wire fabric placed over the ground shall be supported on wired concrete blocks (dobies) spaced not more than 3 feet on centers in any direction. The construction practice of placing welded wire fabric on the ground and hooking into place in the freshly placed concrete shall not be used.
	H. The clear distance between parallel bars (except in columns and between multiple layers of bars in beams) shall be not less than the nominal diameter of the bars nor less than 1-1/3 times the maximum size of the coarse aggregate, nor less than one inch.
	I. Where reinforcement in beams or girders is placed in 2 or more layers, the clear distance between layers shall be not less than one inch.
	J. In columns, the clear distance between longitudinal bars shall be not less than 1-1/2 times the bar diameter, nor less than 1-1/2 times the maximum size of the coarse aggregate, nor less than 1-1/2 inches.
	K. The clear distance between bars shall also apply to the distance between a contact splice and adjacent splices or bars.
	L. Reinforcing bar splices shall only be used at locations shown on the Drawings. When it is necessary to splice reinforcement at points other than where shown, the character of the splice shall be as acceptable to the Engineer.
	M. The length of lap for reinforcing bars, unless otherwise shown on the Drawings shall be in accordance with AC1318, Section 12.15.1 for a class B splice.
	N. Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining sheets shall be securely tied together with No. 14 tie wire, one tie for each 2 running feet. Wires shall be staggered and tied in such a manner that they cannot slip.
	O. Reinforcing shall not be straightened or rebent in a manner which will injure the material. Bars with kinks or bends not shown on the Drawings shall not be used. All bars shall be bent cold, unless otherwise permitted by the Engineer. No bars partially embedded in concrete shall be field-bent except as shown on the Drawings or specifically permitted by the Engineer.

	3.02 CLEANING AND PROTECTION
	A. Reinforcing steel shall at all times be protected from conditions conducive to corrosion until concrete is placed around it.
	B. The surfaces of all reinforcing steel and other metalwork to be in contact with concrete shall be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other foreign substances immediately before the concrete is placed. Where there is delay in depositing concrete, reinforcing shall be reinspected and, if necessary recleaned.



	03 29 00-Vapor Barrier
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Products Supplied Under This Section
	B. RELATED SECTIONS

	1.02 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	B. American Concrete Institute (ACI)

	1.03 SUBMITTALS
	A. Quality Control / Assurance


	PART 2 - PRODUCTS
	2.01 MATERIALS
	A. Vapor Barrier (Performance based specification)

	2.02 ACCESSORIES
	A. Seam Tape
	B. Pipe Boots


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Ensure that subsoil is approved by architect

	3.02 INSTALLATION
	A. Install Vapor Barrier:



	03 30 00.00 Cast-in-Place Concrete
	PART 1 - GENERAL
	1.01 section includes
	A. Provide all labor, materials, equipment, fabrication, incidentals, transportation, placing and supervision necessary to complete all cast-in-place concrete work, its finishing, and all related work called for by the Contract Drawings and/or Specifi...
	B. Joint devices associated with concrete work.
	C. Miscellaneous concrete elements, including equipment pads, light pole bases, flagpole bases, thrust blocks, and bollards.
	D. Underslab vapor barrier.
	E. Water Stops.
	F. Concrete Curing.

	1.02 related requirements
	A. Section 01 11 00 – Summary of Work
	1. Refer to “PART 2 – PRODUCTS” for all Buy America Build America Act (BABA) Requirements

	B. Section 03 10 00 – Concrete Forming and Accessories
	C. Section 03 20 00 – Reinforcing.
	D. Section 32 13 13 – Concrete Paving

	1.03 administrative requirements
	A. Preinstallation Meeting: Convene one week before starting work of this section.
	1. Topics for discussion may include: design mixture, placement schedule, placement methods, tolerances, curing method, jointing, and slab protection.
	2. Minutes of the meeting shall be recorded, typed, and distributed by the General Contractor to all concerned parties, including but not limited to the Owner’s Representative, Architect, and all attendees within 5 days of the meeting.


	1.04 submittals
	A. See Section 01 33 00 – Submittal Procedures for submittal procedures.
	B. Product Data: Submit manufacturers’ data on manufactured products showing compliance with specified requirements and installation instructions.
	C. Mix Design: Submit proposed concrete mix design.
	1. Indicate proposed mix design complies with requirements of ACI 301, Section 4- Concrete Mixtures.
	2. Indicate Proposed mix design complies with requirements of ACI 318, Chapter 5- Concrete Quality, Mixing and Placing.

	D. Shop Drawings: Submit plans showing locations of construction and control joints for Engineer/Owner Review.
	E. Samples: Submit samples of underslab vapor retarder to be used.
	F. Samples: Submit two, 12-inch long samples of construction joint devices.
	G. Test Reports: Submit report for each test or series of tests specified.
	H. Manufacturer’s Installation Instructions: For concrete accessories, indicate installation procedures and interface required with adjacent construction.
	I. Project Record Documents: Accurately record actual locations of embedded utilities and components that will be concealed from view upon completion of concrete work.

	1.05 Quality assurance
	A. Perform work of this section in accordance with ACI 301 and ACI 318.
	1. Maintain one copy of each document on site.

	B. Follow recommendations of ACI 305R when concreting during hot weather.
	C. Follow recommendations of ACI 306R when concreting during cold weather.
	D. Vapor Barrier Installation: Conduct pre-installation conference and installation review prior to concrete placement, either in-person or digitally.

	1.06 Warranty
	A. See Section 01 78 00 – Closeout Submittals, for additional warranty requirements.


	PART 2 - products
	2.01 formwork
	A. Comply with requirements of Section 03 10 00.

	2.02 Reinforcement materials
	A. Comply with requirements of Section 03 20 00.

	2.03 Concrete materials
	A. Cement: ASTM C150/C150M, Type I – Normal or Type II – Moderate Portland type.
	1. Acquire cement for entire project from same source.

	B. Fine and Course Aggregates: ASTM C33/C33M
	1. Acquire aggregates for entire project from same source.

	C. Fly Ash: ASTM C618, Class F.
	D. Water: ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

	2.04 admixtures
	A. Chemical Admixture:
	1. Manufacturers:
	a. Sika Corporation
	b. GCP Applied Technologies
	c. BASF Chemical Company
	d. Euclid Chemical Company
	e. Substitutions: See Section 01 60 00 – Product Requirements.


	B. Do not use chemicals that will result in soluble chloride ions in excess of 0.05 percent by weight of cement.
	C. All admixtures to come from same manufacturer. Verify the admixtures are compatible.
	D. Coordinate admixtures with requirements of waterproofing membrane.
	E. Air Entrainment Admixture: ASTM C260/C260M.
	1. Certification attesting to compliance with ASTM C260/C260M shall be furnished.
	2. All exterior concrete flatwork, curbs and gutters, and catch basins shall have an air-entraining agent added which will yield entrainment.
	3. Manufacturers:
	a. “Airalon 3000” manufactured by GCP Applied Technologies.


	F. Water Reducing (set controlling) Admixtures:
	1. Concrete shall be adjusted to produce the required rate of hardening for varied climatic and job site conditions.
	2. Admixture shall not reduce the amount of cement required. Amounts as accepted by Architect/Engineer. Do not use calcium chloride or admixtures that contain calcium chloride.
	3. Field Service, when requested, a qualified concrete technician, employed by the manufacturer, shall be available to assist in proportioning concrete materials for optimum use, to advise on proper use of the admixture and adjustment of concrete mix ...
	4. High range Water Reducing Admixture: ASTM C494/C494M Type F.
	a. Approval in writing required from Architect.

	5. Water Reducing and Accelerating Admixture: ASTM C494/C494M Type E.
	a. Under 40 degrees F ambient temperature – Accelerate (Approval in writing required from Architect).

	6. Water Reducing and Retarding Admixture: ASTM C494/C494M Type D.
	a. Over 80 degrees F ambient temperature – Retard.

	7. Water Reducing Admixture: ASTM C494/C494M Type A.
	a. Between 40 degrees F and 80 degrees F ambient temperature – Normal rate of hardening.

	8. Shrinkage Reducing Admixture:
	a. ASTM C494/C494M, Type S.
	b. Manufacturers:
	(1) GCP Applied Technologies; Eclipse 4500
	(2) Substitutions: See Section 01 60 00 – Product Requirements.


	9. Waterproofing Admixture: Admixture formulated to reduce permeability to liquid water, with no adverse effect on concrete properties.
	a. Admixture Composition: Crystalline, functioning by growth of crystals in capillary pores.
	b. Permeability of Cured Concrete: No measurable leakage when tested in accordance with COE CRD-C 48 at 200 psi; provide test reports.
	c. Manufacturers:
	(1) Xypex Chemical Corporation; XYPEX Admix C-500
	(2) Xypex Chemical Corporation; XYPEX Admix C-1000
	(3) Substitutions: See Section 01 60 00 – Product Requirements.




	2.05 Accessory materials
	A. Underslab Vapor Barrier: 20 mil high performance multi-layered virgin polyolefin, complying with ASTM E1745, Class A; stated by manufacturer as suitable for installation in contact with soil or granular fill under concrete slabs. Maintain water vap...
	1. To be installed under all Slabs on Grade.
	2. Installation: Comply with ASTM E1643.
	3. Accessory Products: Vapor barrier manufacturer’s recommended tape, adhesive, mastic, prefabricated boots, etc., for sealing seams and penetrations in vapor barrier.
	4. Manufacturers:
	a. GCP Applied Technologies; “ GCP Florprufe 120”.
	b. Stego Industries, LLC’ 20 mil Vapor Barrier.
	c. Substitutions: Not permitted.


	B. Non-Shrink Epoxy Grout: Moisture-insensitive, two-part; consisting of epoxy resin, non-metallic aggregate, and activator.
	1. During epoxy mixing and application process follow the epoxy manufacturer’s instructions exactly.
	2. All bars anchored in epoxy are to be inspected by the Special Inspector prior to covering up.
	3. Manufacturers:
	a. Hilti Corporation; Product – “HIT RE 500-V3” or “HIT-HY-200A”
	b. Simpson Corporation; Product – “SET-3G” or “AT-XP”
	c. Dewalt Corporation; Product – “Pure 110+” or “AC200+ Gold”
	d. Substitutions: See Section 01 60 00 – Product Requirements.



	2.06 Bonding and jointing products
	A. Epoxy Bonding System:
	1. Complying with ASTM C881/C881M and of Type required for specific application and moisture insensitive.
	2. Manufacturers:
	a. Euclid Chemical Company; Product – “Duralcrete Epoxy System”
	b. Substitutions: See Section 01 60 00 – Product Requirements.


	B. Waterstops: Hydrophilic rubber waterstop, complying with the following:
	1. Physical Properties:
	a. Hydrostatic Head Resistance: 231 Feet (70 m).
	b. Wet-Dry Cycling (25 cycles @ 231feet (70 m)): No Effect.
	c. Adhesion to Concrete using Manufacturers Adhesive: Excellent.

	2. Adhesive: As recommended by Manufacturer.
	3. Products: As manufactured or recommended by the below-grade waterproofing manufacturer.

	C. Waterstops: Sodium bentonite and butyl rubber compound formed into uniform coils, conforming to the requirements of NSF 61.
	1. Size and Configuration: AS required for specific application.
	2. Adhesive: Multi-purpose UV stable single component polyether moisture cure sealant/adhesive as recommended by manufacturer.
	3. Products: As manufactured or recommended by the below-grade waterproofing manufacturer.

	D. Slab Isolation Joint Filler: 1/2 inch thick, height equal to slab thickness, with removable top section that will form 1/2 inch deep sealant pocket after removal.
	1. Material: ASTM D1751, cellulose fiber.

	E. Slab Contraction Joint Device: Preformed linear strip intended for pressing into wet concrete to provide straight route for shrinkage cracking.

	2.07 curing materials
	A. Curing materials must be approved by adhesive and flooring manufacturers.
	B. Coordinate curing materials with requirements of waterproofing membrane.
	C. Evaporation Retarder: Liquid thin-fil-forming compound that reduces rapid moisture loss caused by high temperature, low humidity, and high winds; intended for application immediately after concrete placement.
	1. Manufacturers:
	a. Dayton Superior Corporation
	b. Euclid Chemical Company
	c. SpecChem, LLC
	d. W.R. Meadows, Inc.
	e. Substitutions: See Section 01 60 00 – Product Requirements.


	D. Curing Compound, Naturally Dissipating: Clear, water-based, liquid membrane-forming compound, that dissipates within 3 to 5 weeks; complying with ASTM C309, Type I, Classes A and B.
	1. Manufacturers:
	a. Dayton Superior Corporation
	b. Euclid Chemical Company
	c. Kaufman Products, Inc.
	d. SpecChem, LLC
	e. W.R. Meadows, Inc.
	f. Substitutions: See Section 01 60 00 – Product Requirements.


	E. Removable Curing Compound: VOC compliant curing compound designed to be easily removed by the application of a cleaner/remover for all slabs that will receive stains, dyes, sealers, densifiers, coatings, or adhesives. For interior use only.
	1. Products:
	a. Euclid Chemical Company
	(1) Removable Curing Compound: Kurez RC-100
	(2) Cleaner/Remover: Kurez RC-off

	b. Substitutions: See Section 01 60 00 – Product Requirements.


	F. Curing Compound, Non-dissipating: Liquid, membrane-forming, clear, non-yellowing acrylic; complying with ASTM C309.
	1. Vehicle: Water-based.
	2. Gloss: Low.
	3. Solids by Mass: 15 percent, minimum.
	4. VOC Content: OTC compliant.
	5. Manufacturers:
	a. Kaufman Products, Inc; Krystal 15 Emulsion.
	b. L&M Construction Chemicals, Inc. a subsidiary of Laticrete international, Inc; Dress & Seal WB.
	c. L&M Construction Chemicals, Inc. a subsidiary of Laticrete international, Inc; Dress & Seal WB 30.
	d. The QUIKRETE Companies; QUIKRETE ® Acrylic Concrete Cure & Seal.
	e. W.R. Meadows, Inc; VOCOMP-20.
	f. Substitutions: See Section 01 60 00 – Product Requirements.


	G. Curing and Sealing Compound – Site Concrete
	1. Refer to Section 32 13 13 – Concrete Paving and Site Elements.

	H. Moisture-Retaining Sheet: ASTM C171.
	1. White-burlap-polyethylene sheet, weighing not less than 3.8 ounces per square yard.

	I. Water: Potable, not detrimental to concrete.

	2.08 Concrete Mix Design
	A. General Concrete Mix Requirements:
	1. Design of concrete mixes. Including recommended amounts of admixture and water to be used in the mixes, shall be obtained by the Contractor from a qualified independent testing laboratory or agency, or from a mill or ready-mix plant, properly equip...
	2. Selection of mix proportions shall conform to the applicable requirements of ACI 211.1 and ACI 211.2. Concrete shall comply with ACI 301 and ACI 318, as applicable. Ensure that mix designs will produce concrete suited for proper placement and finis...
	3. Mix designs shall indicate brands, types, and quantities of admixtures included. If fly ash is proposed, it shall be identified as such (for example, “fly ash”), and the mix design shall identify the percentage of cement replacement.
	4. If concrete is to be placed by pumping, concrete mixes shall be designed in accordance with the applicable requirements of ACI 304R and ACI 304.2R, and shall include strengths and slumps.
	5. Mix designs shall indicate location of each mix within the structure.
	6. Mix designs with replacement of Portland cement by weight with fly ash shall not exceed 20 percent.
	7. Mix design for architectural concrete and formed concrete which will be exposed to the public in the finished work shall include 10 percent minimum replacement of the cement with fly ash along with a plasticizing admixture, conforming with ASTM C10...
	8. Mix design for mass concrete shall have a percentage of fly ash replacement of cement by weight to reduce the amount of heat generated during heat of hydration.
	9. Mix designs of exterior concrete shall include air entrainment by total volume of concrete as indicated in the Structural Notes and 4 to 6 percent for 1-1/2 inch maximum size coarse aggregate, 5 to 7 percent for 3/4 or 1 inch maximum size coarse ag...
	10. Aggregates shall conform to Standard Specifications for Concrete Aggregates ASTM C33.
	11. Calcium Chloride or other materials containing chlorides are corrosive to reinforcing steel and shall not be used as an admixture in post-tensioned concrete.
	12. Concrete Strength: As indicated in Structural Notes. Establish required average strength for concrete on the basis of field experience or trial mixtures, as specified in ACI 301.
	13. Drying Shrinkage of Concrete: Establish required “Drying Shrinkage” for concrete on the basis of field experience or trial mixtures, as specified in ASTM C157 and ASTM C490.
	14. Coordinate mix design with requirements of waterproofing membrane.

	B. Type – A – Concrete : All building and exterior concrete.
	1. Normal Weight Concrete:
	a. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:
	(1) Refer to structural notes.

	b. Cement Type: Refer to structural notes.



	2.09 Mixing
	A. Concrete shall be ready-mixed batched, mixed, and transported in accordance with ASTM C94/C94M, “Specifications for Ready-Mixed Concrete,” unless a higher standard is called for.
	1. Plant equipment and facilities shall conform to the “Checklist for Certification of Ready Mixed Concrete Production Facilities” of the National Ready-Mixed Concrete Association.

	B. A delivery ticket is required for each load of concrete and shall show the following information:
	1. Number of cubic yards.
	2. The exact amount of cement and fly ash (if allowed); this can be indicated either by weight or quantity.
	3. The amount of mixing water including free moisture in aggregates; this can be indicated either by weight or quantity.
	4. Amount of slump in inches.
	5. Type of cement.
	6. Amount of air entrainment when delivered at job site.
	7. Do aggregates meet ASTM specified – yes or no. Indicate maximum size aggregate.
	8. Amount and brand (or ASTM) of admixture other than air entraining agent (if any) previously accepted in writing by Architect.

	C. Delivery tickets shall be given to the Job Superintendent or Foreman and be delivered to the Architect and Testing Contractor once a week. Note exact location of concrete on job.
	D. Adding Water: If concrete arrives on-site with slump less than suitable for placement, do not add water that exceeds the maximum water-cement ratio or exceeds the maximum permissible slump.


	PART 3 - execution
	3.01 Examination
	A. Verify lines, levels, and dimensions before proceeding with work of this section.

	3.02 Preparation
	A. Verify that forms are clean and free of rust before applying release agent.
	B. Coordinate placement of embedded items with erection of concrete formwork and placement of form accessories.
	C. Where ne concrete is to be bonded to previously placed concrete, prepare existing surface by cleaning with steel brush and applying bonding agent in accordance with manufacturer’s written instructions.
	1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing applications, and where curing under humid conditions is required.

	D. In locations where new concrete is doweled to existing work, drill holes in existing concrete, insert steel dowels and pack solid with non-shrink epoxy grout.
	E. Subgrade Preparation: Provide final check of finish grading before reinforcing is placed and make any required adjustments. Provide ground surfaces at optimum moisture content (as determined by Soils Engineer).

	3.03 INstalling reinforcement and other embedded items
	A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and accurately position, support, and secure in place prior to concrete placement ot achieve not less than minimum concrete coverage required for protection.
	B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both directions. Splice laps with tie wire.
	C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not interfere with concrete placement.

	3.04 placing concrete
	A. Place concrete in accordance with ACI 304R.
	B. Protect underslab vapor retarder during all concrete floor forming and installation. No screed stakes or other penetrations shall be allowed. Take all required precautions to prevent excess moisture from entering the base under the vapor retarder p...
	1. Repair underslab vapor retarder damaged during placement of concrete reinforcing. Repair with vapor retarder material; lap over damaged areas minimum 6 inches (150 mm) and seal watertight.

	C. The Soils Engineer shall determine the moisture content of the base material prior to placing the concrete and shall make the final determination as to whether the moisture content of the base material is appropriate for concrete placement.
	D. Notify Architect not less than 24 hours prior to commencement of placement operations.
	E. Maintain records of concrete placement. Record date, location. Quantity, air temperature, and test samples taken.
	F. Ensure reinforcement, inserts, embedded parts, and formed construction joint devices will not be disturbed during concrete placement.
	G. Place concrete continuously between pre-determined expansion, control, and construction joints.
	H. Place floor slabs in checkerboard or saw cut pattern indicated.
	I. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.

	3.05 Slab Jointing
	A. Locate joints as indicated on the Drawings or, if not shown, as directed by Architect in conformance with recommendations of Structural Engineer.
	B. Install joint devices in accordance with manufacturer’s written instructions.
	C. Anchor joint fillers and devices to prevent movement during concrete placement.
	D. Isolation Joints: Use preformed joint filler with removable top section for joint sealant, total height equal to thickness of slab, set flush with top of slab.
	1. Install wherever necessary to separate slab from other building members, including columns, walls, equipment foundations, footings, stairs, manholes, sumps, and drains.

	E. Saw Cut Contraction Joints: Saw cut joints before concrete begins to cool, within 4 to 12 hours after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than one quarter (1/4) the depth of the slab.
	F. Install joint device anchors for expansion joint assemblies specified in Section 07 95 13. Maintain correct position to allow joint cover to be flush with floor and wall finish.
	G. Apply sealants in joint devices in accordance with Section 07 92 00.

	3.06 Concrete finishing
	A. Repair surface defects, including tie holes, immediately after removing formwork.
	B. Coordinate finish with requirements of waterproofing membrane.
	C. Unexposed Form Finish: Rub down or chip off fins or other raised areas 1/4 inch or more in height.
	D. Exposed Form Finish: Rub down or chip off and smooth fins or other raised areas 1/4 inch or more in height. Provide finish as follows:
	E. Concrete Slabs: Finish to requirements of ACI 302.1R, and as follows:
	1. Exposed Surfaces: Trowel as described in ACI 302.1R; use steel-reinforced plastic trowel blades instead of steel blades to avoid black-burnish marks; exposed surfaces include surfaces to be stained or dyed and all other exposed slab surfaces.


	3.07 Curing and protection
	A. Comply with requirements of ACI 308R. Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures, and mechanical injury.
	B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for hydration of cement and hardening of concrete.
	1. Normal concrete: Not less than seven days.

	C. Exterior Concrete
	1. Refer to Section 32 13 13 – Concrete Paving and Site Elements


	3.08 Field Quality Control
	A. An independent testing agency will perform field quality control tests, as specified in Section 01 43 00 – Quality Assurance and Qualifications.
	B. Provide free access to concrete operations at project site and cooperate with appointed firm.
	C. Submit proposed mix design of each class of concrete to inspection and testing firm for review prior to commencement of concrete operations.
	D. Tests of concrete and concrete materials may be performed at any time to ensure compliance with specified requirements.
	E. Compressive Strength Tests: ASTM C39/C39M, for each test, mold and cure three concrete test cylinders. Obtain test samples for every 100 cubic yards or less of each class of concrete placed.
	F. Take on additional test cylinder during cold weather concreting, cured on job site under same conditions as concrete it represents.
	G. Perform on slump test for each set of test cylinders taken, following procedures of ASTM C143/C143M.

	3.09 Defective Concrete
	A. Test Results: The testing agency shall report test results in writing to Architect and Contractor within 24 hours of test.
	B. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerance, visual appearance or specified requirements as determined by the Architect.
	C. Repair or replacement of defective concrete will be determined by the Architect. The cost of additional testing shall be borne by Contractor when defective concrete is identified.
	D. Do not patch, fill, touch-up, repair, ro replace exposed concrete excpt upon express direction of Architect for each individual area.

	3.10 protection
	A. Do not permit traffic over unprotected concrete floor surface until fully cured.

	3.11 Schedule- refer to drawings
	END OF SECTION 03 30 00


	03 30 00.01 - CAST-IN-PLACE CONCRETE [MS - FL]
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and finishes.

	B. Related Requirements:
	1. Section 01 11 00 “Summary of Work” for all Buy America Build America Act (BABA) requirements.
	2. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form liners, insulating concrete forms, and waterstops.
	3. Section 03 20 00 "Concrete Reinforcing" for steel reinforcing bars and welded-wire reinforcement.
	4. Section 03 33 00 "Architectural Concrete" for general building applications of specially finished formed concrete.
	5. Section 03 35 43 "Polished Concrete Finishing" for concrete floors scheduled to receive a polished concrete finish.
	6. Section 03 53 00 "Concrete Topping" for emery- and iron-aggregate concrete floor toppings.
	7. Section 31 20 00 "Earth Moving" for drainage fill under slabs-on-ground.
	8. Section 32 13 13 "Concrete Paving" for concrete pavement and walks.
	9. Section 32 13 16 "Decorative Concrete Paving" for decorative concrete pavement and walks.


	1.03 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each of the following.
	1. Portland cement.
	2. Fly ash.
	3. Aggregates.
	4. Admixtures:
	a. Include limitations of use, including restrictions on cementitious materials, supplementary cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, relative humidity at time of concrete placement, curing cond...

	5. Curing materials.
	a. Include documentation from color pigment manufacturer, indicating that proposed methods of curing are recommended by color pigment manufacturer.

	6. Joint fillers.
	7. Repair materials.

	B. Design Mixtures: For each concrete mixture, include the following:
	1. Mixture identification.
	2. Minimum 28-day compressive strength.
	3. Durability exposure class.
	4. Maximum w/cm.
	5. Calculated equilibrium unit weight, for lightweight concrete.
	6. Slump limit.
	7. Air content.
	8. Nominal maximum aggregate size.
	9. Steel-fiber reinforcement content.
	10. Synthetic micro-fiber content.
	11. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted.
	12. Include manufacturer's certification that permeability-reducing admixture is compatible with mix design.
	13. Include certification that dosage rate for permeability-reducing admixture matches dosage rate used in performance compliance test.
	14. Intended placement method.
	15. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	C. Shop Drawings:
	1. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.
	a. Location of construction joints is subject to approval of the Architect.


	D. Samples: For vapor retarder .

	1.05 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Curing compounds.
	4. Bonding agents.
	5. Adhesives.
	6. Vapor retarders.
	7. Semirigid joint filler.
	8. Joint-filler strips.
	9. Repair materials.

	B. Material Test Reports: For the following, from a qualified testing agency:
	1. Portland cement.
	2. Fly ash.
	3. Aggregates.
	4. Admixtures:
	a. Permeability-Reducing Admixture: Include independent test reports, indicating compliance with specified requirements, including dosage rate used in test.


	C. Field quality-control reports.

	1.06 QUALITY ASSURANCE
	A. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality Control Technical Manager.
	1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tec...

	B. Field Quality Control Testing Agency Qualifications: An independent agency,  acceptable to authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification program.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301.

	1.08 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.
	1. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	2. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	3. Do not use frozen materials or materials containing ice or snow.
	4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing steel.
	5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:
	1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.



	PART 2 - PRODUCTS
	2.01 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301unless modified by requirements in the Contract Documents.

	2.02 CONCRETE MATERIALS
	A. Source Limitations:
	1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project.
	2. Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant.
	3. Obtain aggregate from single source.
	4. Obtain each type of admixture from single source from single manufacturer.

	B. Cementitious Materials:
	1. Portland Cement: ASTM C150/C150M, Type I/II , gray .
	2. Fly Ash: ASTM C618, Class C or F.

	C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Alkali-Silica Reaction: Comply with one of the following:
	a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested in accordance with ASTM C1293.
	b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not more than 0.10 percent at an age of 16 days when tested in accordance with ASTM C1567.
	c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive aggregate or 3 lb./cu. yd. for highly reactive aggregate, when tested in accordance with ASTM C1293 and categorized in accordance with ASTM C1778, based on alkali conte...

	2. Maximum Coarse-Aggregate Size: As indicated .
	3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Air-Entraining Admixture: ASTM C260/C260M.
	E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium ch...
	1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
	2. Retarding Admixture: ASTM C494/C494M, Type B.
	3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
	5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
	7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and co...
	a. Manufacturers: Subject to compliance with requirements, undefined:
	(1) BASF Corporation.
	(2) Euclid Chemical Company (The); an RPM company.
	(3) Sika Corporation.


	8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinfo...
	a. Manufacturers: Subject to compliance with requirements, undefined:
	(1) BASF Corporation.
	(2) Sika Corporation.


	9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, permeability-reducing crystalline admixture, capable of reducing water absorption of concrete exposed to hydrostatic pressure (PRAH).
	a. Manufacturers: Subject to compliance with requirements, undefined:
	(1) AQUAFIN, Inc.
	(2) Kryton International Inc.
	(3) Xypex Chemical Corporation.

	b. Permeability: No leakage when tested in accordance with U.S. Army Corps of Engineers CRC C48 at a hydraulic pressure of 200 psi for 14 days.


	F. Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of paragraph 5.4

	2.03 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. BASF Corporation.
	b. Euclid Chemical Company (The); an RPM company.
	c. Kaufman Products, Inc.
	d. Sika Corporation.


	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
	1. Color:
	a. Ambient Temperature Below 50 deg F: Black.
	b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
	c. Ambient Temperature Above 85 deg F: White.


	D. Curing Paper: Eight-feet- wide paper, consisting of two layers of fibered kraft paper laminated with double coating of asphalt.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Fortifiber Building Systems Group.


	E. Water: Potable or complying with ASTM C1602/C1602M.
	F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1, Class B.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Euclid Chemical Company (The); an RPM company.
	b. Kaufman Products, Inc.


	G. Clear, Waterborne, Membrane-Forming, Nondissipating Curing Compound: ASTM C309, Type 1, Class B , certified by curing compound manufacturer to not interfere with bonding of floor covering.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. BASF Corporation.
	b. Euclid Chemical Company (The); an RPM company.
	c. Kaufman Products, Inc.


	H. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18 to 25 percent solids, nondissipating , certified by curing compound manufacturer to not interfere with bonding of floor covering.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. BASF Corporation.
	b. Euclid Chemical Company (The); an RPM company.
	c. Kaufman Products, Inc.


	I. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. BASF Corporation.
	b. Euclid Chemical Company (The); an RPM company.
	c. Kaufman Products, Inc.


	J. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Euclid Chemical Company (The); an RPM company.
	b. Kaufman Products, Inc.



	2.04 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, in accordance with ACI 301.
	1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash or Other Pozzolans: 20 percent by mass.
	2. Slag Cement: 40 percent by mass.
	3. Silica Fume: 10 percent by mass.
	4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.
	5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.

	C. Admixtures: Use admixtures in accordance with 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 parking structure slabs, and concrete with a w/cm below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
	5. Use permeability-reducing admixture in concrete mixtures where indicated.

	D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.05 CONCRETE MIXTURES
	A. Class  B : Normal-weight concrete used for foundation walls.
	1. Exposure Class: ACI 318 F2 .
	2. Minimum Compressive Strength: As indicated at 28 days.
	3. Maximum w/cm: As Indicated .
	4. Slump Limit: As indicated .
	5. Slump Flow Limit: 22 inches , plus or minus 1.5 inches .
	6. Air Content:
	a. Exposure Class F1: .
	b. Exposure Classes F2 and F3: .

	7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 <Insert number> percent by weight of cement.

	B. Class  C : Normal-weight concrete used for interior slabs-on-ground.
	1. Exposure Class: ACI 318 C2.
	2. Minimum Compressive Strength: As indicated at 28 days.
	3. Maximum w/cm: As indicated .
	4. Minimum Cementitious Materials Content: 540 lb/cu. yd. .
	5. Slump Limit: 5 inches , plus or minus 1 inch 8 inches , plus or minus 1 inch for concrete with verified slump of 3 inches plus or minus 1 inch before adding high-range water-reducing admixture or plasticizing admixture at Project site .
	6. Slump Flow Limit: 22 inches , plus or minus 1.5 inches .
	7. Air Content:
	a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished floors.

	8. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.

	C. Class  D : Normal-weight concrete used for interior suspended slabs.
	1. Exposure Class: ACI 318 F0 .
	2. Minimum Compressive Strength: As indicated at 28 days.
	3. Maximum w/cm: 0.50 As indicated .
	4. Minimum Cementitious Materials Content: As determined and required to meet noted compressive strengths.
	5. Slump Limit: As indicated.
	6. Slump Flow Limit: 30 inches , plus or minus 2.5 inches .
	7. Air Content:
	a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished floors.

	8. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	9. Steel-Fiber Reinforcement: Add to concrete mixture, in accordance with manufacturer's written instructions, at a rate of 50 lb/cu. yd. .
	10. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than a rate of .
	11. Synthetic Macro-Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than a rate of .

	D. Class  F : Normal-weight concrete used for concrete toppings.
	1. Exposure Class: ACI 318 C2.
	2. Minimum Compressive Strength: As indicated at 28 days.
	3. Minimum Cementitious Materials Content: 540 lb/cu. yd..
	4. Slump Limit: 5 inches, plus or minus 1 inch.
	5. Air Content:
	a. Exposure Class F1: .
	b. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 3/4-inch nominal maximum aggregate size 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 1-inch nominal m...

	6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished toppings.


	E. Class  G : Normal-weight concrete used for building frame members.
	1. Exposure Class: ACI 318 F0 .
	2. Minimum Compressive Strength: As indicated at 28 days.
	3. Maximum w/cm: As indicated .
	4. Slump Limit: As indicated.
	5. Slump Flow Limit: 30 inches , plus or minus 2.5 inches .
	6. Air Content:
	a. Exposure Class F1: .
	b. Exposure Classes F2 and F3: .

	7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.

	F. Class  H : Normal-weight concrete used for building walls.
	1. Exposure Class: ACI 318 F2 .
	2. Minimum Compressive Strength: As indicated at 28 days.
	3. Maximum w/cm: As indicated .
	4. Slump Limit: As indicated.
	5. Slump Flow Limit: 30 inches , plus or minus 2.5 inches .
	6. Air Content:
	a. Exposure Class F1: .
	b. Exposure Classes F2 and F3: .

	7. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.



	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Verification of Conditions:
	1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, and embedded items is complete and that required inspections have been performed.
	2. Do not proceed until unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency, including the following:
	1. Daily access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Secure space for storage, initial curing, and field curing of test samples, including source of water and continuous electrical power at Project site during site curing period for test samples.
	4. Security and protection for test samples and for testing and inspection equipment at Project site.


	3.03 INSTALLATION OF 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.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of ANSI/AISC 303.
	3. 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.


	3.04 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings or as approved by Architect.
	2. Place joints perpendicular to main reinforcement.
	a. Continue reinforcement across construction joints unless otherwise indicated.
	b. Do not continue reinforcement through sides of strip placements of floors and slabs.

	3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
	4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	6. Space vertical joints in walls as indicated on Drawings . Unless otherwise indicated on Drawings, locate vertical joints beside piers integral with walls, near corners, and in concealed locations where possible.
	7. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying surface finishes. Eliminate groover tool marks on concrete surfaces.
	2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before concrete devel...

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


	3.05 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.

	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	2. Deposit concrete to avoid segregation.
	3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301.
	a. Do not use vibrators to transport concrete inside forms.
	b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer.
	c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
	d. 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.


	F. 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. Do not place concrete floors and slabs in a checkerboard sequence.
	2. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	3. Maintain reinforcement in position on chairs during concrete placement.
	4. Screed slab surfaces with a straightedge and strike off to correct elevations.
	5. Level concrete, cut high areas, and fill low areas.
	6. Slope surfaces uniformly to drains where required.
	7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.
	8. Do not further disturb slab surfaces before starting finishing operations.


	3.06 FINISHING FORMED SURFACES
	A. As-Cast Surface Finishes:
	1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material.
	a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
	b. Remove projections larger than 1 inch.
	c. Tie holes do not require patching.
	d. Surface Tolerance: ACI 117 Class D.
	e. Apply to concrete surfaces not exposed to public view .

	2. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.
	a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
	b. Remove projections larger than 1/4 inch.
	c. Patch tie holes.
	d. Surface Tolerance: ACI 117 Class B.
	e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, .

	3. ACI 301 Surface Finish SF-3.0:
	a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
	b. Remove projections larger than 1/8 inch.
	c. Patch tie holes.
	d. Surface Tolerance: ACI 117 Class A.
	e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, .


	B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings:
	1. Smooth-Rubbed Finish:
	a. Perform no later than one day after form removal.
	b. Moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.
	c. If sufficient cement paste cannot be drawn from the concrete by the rubbing process, use a grout made from the same cementitious materials used in the in-place concrete.
	d. Maintain required patterns or variances as shown on Drawings or to match design reference sample .

	2. Grout-Cleaned Rubbed Finish:
	a. Clean concrete surfaces after contiguous surfaces are completed and accessible.
	b. Do not clean concrete surfaces as Work progresses.
	c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144 or ASTM C404, by volume, with sufficient water to produce a mixture with the consistency of thick paint. Add white portland cement in amounts determined by trial patches,...
	d. Wet concrete surfaces.
	e. 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.
	f. Maintain required patterns or variances as shown on Drawings or to match design reference sample .

	3. Cork-Floated Finish:
	a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 or ASTM C404, by volume, with sufficient water to produce a mixture with the consistency of thick paint.
	b. Mix 1 part portland cement and 1 part fine sand with sufficient water to produce a mixture of stiff grout. Add white portland cement in amounts determined by trial patches, so color of dry grout matches adjacent surfaces.
	c. Wet concrete surfaces.
	d. Compress grout into voids by grinding surface.
	e. In a swirling motion, finish surface with a cork float.
	f. Maintain required patterns or variances as shown on Drawings or to match design reference sample .

	4. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 1500 psi, apply scrubbed finish.
	a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire brushes, using water freely, until top mortar surface is removed and aggregate is uniformly exposed.
	b. Rinse scrubbed surfaces with clean water.
	c. Maintain continuity of finish on each surface or area of Work.
	d. Remove only enough concrete mortar from surfaces to match design reference sample .


	C. Abrasive-Blast Finish: Apply the following to as-cast surface finishes where indicated on Drawings:
	1. Perform abrasive blasting after compressive strength of concrete exceeds 2000 psi.
	2. Coordinate with formwork removal to ensure that surfaces to be abrasive blasted are treated at the same age.
	3. Surface Continuity:
	a. Perform abrasive-blast finishing as continuous operation, maintaining continuity of finish on each surface or area of Work.
	b. Maintain required patterns or variances in depths of blast to match design reference sample .

	4. Abrasive Blasting:
	a. Abrasive-blast corners and edges of patterns carefully, using backup boards to maintain uniform corner and edge lines.
	b. Determine type of nozzle pressure and blasting techniques required to match field sample.
	c. Depth of Cut: Use an abrasive grit of proper type and gradation to expose aggregate and surrounding matrix surfaces to match field sample, as follows:
	(1) Brush Texture: Remove cement matrix to dull surface sheen and expose face of fine aggregate, with no significant reveal.
	(2) Light Texture: Expose fine aggregate with occasional exposure of coarse aggregate and uniform color, with maximum reveal of 1/16 inch.
	(3) Medium Texture: Generally, expose coarse aggregate with slight reveal and with a maximum reveal of 1/4 inch.
	(4) Heavy Texture: Expose and reveal coarse aggregate to a maximum projection of one-third its diameter, with reveal range of 1/4 to 1/2 inch.

	d. Maintain required patterns or variances in reveal projection to match design reference sample .



	3.07 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings . While concrete is still plastic, slightly scarify surface with a fine broom perpendicular to main traffic route.
	1. Coordinate required final finish with Architect before application.
	2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

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


	3.08 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise indicated.
	2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
	3. 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. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 10 inches high unless otherwise indicated on Drawings, and extend base not less than 6 inches in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated on Drawings, or unless required...
	3. Minimum Compressive Strength: 3000 psi at 28 days.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete substrate.
	6. Prior to pouring concrete, place and secure anchorage devices.
	a. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	b. Cast anchor-bolt insert into bases.
	c. Install anchor bolts to elevations required for proper attachment to supported equipment.


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


	3.09 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
	2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
	3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing operations.

	B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:
	1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.
	2. Cure concrete containing color pigments in accordance with color pigment manufacturer's instructions.
	3. If forms remain during curing period, moist cure after loosening forms.
	4. If removing forms before end of curing period, continue curing for remainder of curing period, as follows:
	a. Continuous Fogging: Maintain standing water on concrete surface until final setting of concrete.
	b. Continuous Sprinkling: Maintain concrete surface continuously wet.
	c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional water to absorptive material to maintain concrete surface continuously wet.
	d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting material, taping, or lapping seams.
	e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by power spray or roller in accordance with manufacturer's written instructions.
	(1) Recoat areas subject to heavy rainfall within three hours after initial application.
	(2) Maintain continuity of coating and repair damage during curing period.



	C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:
	1. Begin curing immediately after finishing concrete.
	2. Interior Concrete Floors:
	a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has option of the following:
	(1) Absorptive Cover: As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	 Lap edges and ends of absorptive cover not less than 12-inches.
	 Maintain absorptive cover water saturated, and in place, for duration of curing period, but not less than seven days.

	(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, and sealed by waterproof tape or adhesive.
	 Immediately repair any holes or tears during curing period, using cover material and waterproof tape.


	b. Cure for not less than seven days.
	(1) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet for not less than seven days, utilizing one, or a combination of, the following:
	 Water.
	 Continuous water-fog spray.


	c. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of the following:
	(1) Absorptive Cover: As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	 Lap edges and ends of absorptive cover not less than 12 inches.
	 Maintain absorptive cover water saturated, and in place, for duration of curing period, but not less than seven days.

	(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, and sealed by waterproof tape or adhesive.
	 Immediately repair any holes or tears during curing period, using cover material and waterproof tape.
	 Cure for not less than seven days.

	(3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet for not less than seven days, utilizing one, or a combination of, the following:
	 Water.
	 Continuous water-fog spray.


	d. Floors to Receive Polished Finish: Contractor has option of the following:
	(1) Absorptive Cover: As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	 Lap edges and ends of absorptive cover not less than 12 inches.
	 Maintain absorptive cover water saturated, and in place, for duration of curing period, but not less than seven days.

	(2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet for not less than seven days, utilizing one, or a combination of, the following:
	 Water.
	 Continuous water-fog spray.


	e. Floors to Receive Chemical Stain:
	(1) As soon as concrete has sufficient set to permit application without marring concrete surface, install curing paper over entire area of floor.
	(2) Install curing paper square to building lines, without wrinkles, and in a single length without end joints.
	(3) Butt sides of curing paper tight; do not overlap sides of curing paper.
	(4) Leave curing paper in place for duration of curing period, but not less than 28 days.

	f. Floors to Receive Urethane Flooring:
	(1) As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	(2) Rewet absorptive cover, and cover immediately with polyethylene moisture-retaining cover with edges lapped 6 inches and sealed in place.
	(3) Secure polyethylene moisture-retaining cover in place to prohibit air from circulating under polyethylene moisture-retaining cover.
	(4) Leave absorptive cover and polyethylene moisture-retaining cover in place for duration of curing period, but not less than 28 days.

	g. Floors to Receive Curing Compound:
	(1) Apply uniformly in continuous operation by power spray or roller in accordance with manufacturer's written instructions.
	(2) Recoat areas subjected to heavy rainfall within three hours after initial application.
	(3) Maintain continuity of coating, and repair damage during curing period.
	(4) 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 does not interfere with bonding of floor cover...

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




	3.10 TOLERANCES
	A. Conform to ACI 117.

	3.11 APPLICATION OF LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment in accordance with 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 seven days' old.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.
	4. Rinse with water; remove excess material until surface is dry.
	5. Apply a second coat in a similar manner if surface is rough or porous.

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

	3.12 JOINT FILLING
	A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month(s).
	2. 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 joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.
	D. Overfill joint, and trim joint filler flush with top of joint after hardening.

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

	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 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 cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.
	a. Limit cut depth to 3/4 inch.
	b. Make edges of cuts perpendicular to concrete surface.
	c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
	d. Fill and compact with patching mortar before bonding agent has dried.
	e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent.

	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement, so that, when dry, patching mortar matches surrounding color.
	a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding with patching.
	b. Compact mortar in place and strike off slightly higher than surrounding surface.

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

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

	2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless of w...
	3. After concrete has cured at least 14 days, correct high areas by grinding.
	4. Correct localized low areas during, or immediately after, completing surface-finishing operations by cutting out low areas and replacing with patching mortar.
	a. Finish repaired areas to blend into adjacent concrete.

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

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

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

	8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
	a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose particles.
	b. Dampen cleaned concrete surfaces and apply bonding agent.
	c. Place patching mortar before bonding agent has dried.
	d. Compact patching mortar and finish to match adjacent concrete.
	e. 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.

	3.14 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare testing and inspection reports.
	B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	1. Testing agency shall be responsible for providing curing container for composite samples on Site and verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M.
	2. Testing agency shall immediately report to Architect, Contractor, and concrete manufacturer any failure of Work to comply with Contract Documents.
	3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.
	a. Test reports shall include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, and ACI 301, including the following as applicable to each test and inspection:
	(1) Project name.
	(2) Name of testing agency.
	(3) Names and certification numbers of field and laboratory technicians performing inspections and testing.
	(4) Name of concrete manufacturer.
	(5) Date and time of inspection, sampling, and field testing.
	(6) Date and time of concrete placement.
	(7) Location in Work of concrete represented by samples.
	(8) Date and time sample was obtained.
	(9) Truck and batch ticket numbers.
	(10) Design compressive strength at 28 days.
	(11) Concrete mixture designation, proportions, and materials.
	(12) Field test results.
	(13) Information on storage and curing of samples before testing, including curing method and maximum and minimum temperatures during initial curing period.
	(14) Type of fracture and compressive break strengths at seven days and 28 days.



	C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and ...
	D. Inspections:
	1. Headed bolts and studs.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.
	6. Batch Plant Inspections: On a random basis, as determined by Architect.

	E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M shall be performed in accordance with the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	a. When frequency of testing provides 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.

	2. Slump: ASTM C143/C143M:
	a. 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.
	b. Perform additional tests when concrete consistency appears to change.

	3. Slump Flow: ASTM C1611/C1611M:
	a. 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.
	b. Perform additional tests when concrete consistency appears to change.

	4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;
	a. 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 C1064/C1064M:
	a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, and one test for each composite sample.

	6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.
	a. 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 C31/C31M:
	a. Cast and laboratory cure two sets of three 6-inch by 12-inch or 4-inch by 8-inch cylinder specimens for each composite sample.
	b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for each composite sample.

	8. Compressive-Strength Tests: ASTM C39/C39M.
	a. Test one set of two laboratory-cured specimens at seven days and one set of two specimens at 28 days.
	b. Test one set of two field-cured specimens at seven days and one set of two specimens at 28 days.
	c. 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 ...
	11. 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.
	12. Additional Tests:
	a. 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.
	b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C42/C42M or by other methods as directed by Architect.
	(1) Acceptance criteria for concrete strength shall be in accordance with ACI 301 section 1.6.6.3.


	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 48 hours of completion of floor finishing and promptly report test results to Architect.

	3.15 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. 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.
	8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using Floor Slab Protective Covering.




	03 35 43 - Concrete Finishing
	03 47 13 - TILT-UP CONCRETE [MS - FL]
	PART 1 - GENERAL RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.01 SUMMARY
	A. Section includes load-bearing, tilt-up concrete, including the following:
	B. Related Requirements:

	1.02 DEFINITIONS
	A. Face-down Surface: Concealed surface of as-cast, tilt-up panel formed against the casting slab.
	B. Face-up Surface: Exposed upper surface of as-cast, tilt-up panel.
	C. Reveal: Projection of the coarse aggregate from the matrix after exposure.

	1.03 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site .

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	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.
	C. Shop Drawings: Detail fabrication and installation of tilt-up concrete units. Indicate panel locations, plans, elevations, dimensions, shapes, cross sections, and details of steel embedments.  Match panel identification designations on Shop Drawings with those on Contract Drawings.

	1.05 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer manufacturer .
	B. Material Certificates: For each of the following, signed by manufacturers:
	C. Material Test Reports: For the following, from a qualified testing agency:

	1.06 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	B. Installer Qualifications: A qualified installer who employs a supervisor on Project who is an ACI-certified Tilt-up Supervisor.
	C. Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	D. Welding Qualifications: Qualify procedures and personnel according to the following:
	E. Mockups: Cast and erect tilt-up concrete panel mockups to demonstrate typical reveals, surface finishes, texture, color, and standard of workmanship.


	PART 2 - PRODUCTS
	2.01 TILT-UP CONCRETE
	A. Comply with ACI 301, unless modified by requirements in the Contract Documents.

	2.02 FORMS AND ACCESSORIES
	A. Forms: Metal, dressed lumber, or other approved materials that are nonreactive with concrete and that will provide continuous, true, and smooth concrete surfaces.
	B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch.
	C. Form Liners: Units of face design, texture, arrangement, and configuration indicated. Furnish with manufacturer's recommended liquid-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent surface treatments of concrete.
	D. Reveal Strips: Metal, PVC, rubber, straight dressed wood, or plywood; with sides kerfed.
	E. Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of bleedwater and prevent migration of set-retarding chemicals from wood or plywood.

	2.03 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Bar Supports: Manufactured according to CRSI's "Manual of Standard Practice" of plastic or CRSI Class 1 plastic-protected steel wire or Class 2 stainless-steel wire.

	2.04 CONCRETE MATERIALS
	A. 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.
	B. Cementitious Material:
	C. Coarse Aggregate: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide aggregates from single source.
	D. Fine Aggregate: ASTM C 33/C 33M , manufactured or natural sand, from same source for Project, free of materials with deleterious reactivity to alkali in cement.
	E. Air-Entraining Admixture: ASTM C 260/C 260M.
	F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.
	G. Water: ASTM C 94/C 94M and potable.

	2.05 BOND BREAKERS
	A. Waterborne, Chemically Reactive Bond Breaker: Penetrating polymerized emulsion containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing compound.
	B. Waterborne, Membrane-Forming Bond Breaker: Dissipating polymerized emulsion containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab curing compound.

	2.06 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. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

	2.07 CONNECTION MATERIALS
	A. Loose Hardware: Comply with Section 055000 "Metal Fabrications" for materials for securing tilt-up concrete panels together and to supporting and adjacent construction.
	B. Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.
	C. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A; carbon-steel, hex-head bolts and studs; carbon-steel nuts; and flat, unhardened steel washers.
	D. Unheaded Carbon-Steel Rods and Nuts: ASTM A 36/A 36M, threaded rods with ASTM A 563, nuts.
	E. Welded Headed Studs: AWS D1.1/D1.1M, Type B headed studs, and cold-finished, carbon-steel bars.
	F. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.
	G. Chord Bar Sleeves: Tubular sheathing, plastic or moisture-resistance-treated cardboard.
	H. Welding Electrodes: Comply with AWS standards.
	I. Hot-Dip Galvanized Finish: Apply zinc coating to steel connections by hot-dip process, complying with ASTM A 123/A 123M or ASTM A 153/A 153M as applicable.
	J. Shop-Primed Finish: Prepare surfaces of steel connections, except those surfaces to be embedded in concrete, according to requirements in SSPC-SP 3, and shop-apply primer according to SSPC-PA 1.

	2.08 LIFTING INSERTS AND ACCESSORIES
	A. Furnish inserts, dowels, bolts, nuts, washers, and other items to be cast in panels for tilting and lifting.
	B. Furnish brace anchors and other accessories to be cast in panels and in casting slab for attaching bracing.

	2.09 BEARING PADS
	A. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene (neoprene) elastomer, molded to size or cut from a molded sheet; Type A Shore durometer hardness of 50 to 70, ASTM D 2240; and minimum tensile strength of 2250 psi, ASTM D 412.
	B. Random, Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented synthetic fibers set in elastomer with a Type A Shore durometer hardness of 70 to 90, ASTM D 2240.
	C. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered cotton-duck fabric bonded in elastomer with a Type A Shore durometer hardness of 80 to 100, ASTM D 2240.
	D. High-Density Plastic Strips: Multimonomer, nonleaching plastic.

	2.10 GROUT
	A. Cement Grout: Portland cement, ASTM C 150/C 150M, 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.
	B. 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, of consistency suitable for application.

	2.11 MISCELLANEOUS MATERIALS
	A. Chemical Surface Retarder: Water-soluble, liquid set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to depth of reveal or etch required of specified finish.
	B. Form Retarder: Chemical liquid set retarder, for application on hardened horizontal concrete and capable of temporarily delaying final hardening of newly placed concrete to depth of reveal specified.
	C. Flashing Reglets: Open type having continuous groove not less than 1-1/8 inches deep by 3/16 inch wide at opening and sloped upward to 45 degrees. Temporarily fill or cover face openings of reglets to prevent intrusion of concrete or debris.

	2.12 REPAIR MATERIALS
	A. Bonding Agent: ASTM C 1059, Type II, nonredispersible, acrylic emulsion or styrene butadiene.
	B. Patching Mortar: Dry-pack mix consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing No. 16 sieve, using only enough water for handling and placing.

	2.13 CONCRETE MIXTURES
	A. Obtain each color, size, type, and variety of concrete mixture from single manufacturer with resources to provide concrete of consistent quality in appearance and physical properties.
	B. Prepare design mixtures for each type and strength of concrete, proportioned on basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	C. Proportion concrete mixture as follows:
	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	E. Admixtures: Use admixtures according to manufacturer's written instructions.

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


	PART 3 - EXECUTION
	3.01 FORMWORK INSTALLATION
	B. Construct and brace formwork so tilt-up concrete panels are of size, shape, alignment, elevation, and position indicated.
	C. Construct forms for easy removal without hammering or prying against concrete surfaces. Use kerfed inserts, such as those forming reglets, rustications, and recesses, for easy removal.
	D. Set edge forms for panels to achieve required panel thickness.
	E. Chamfer exposed corners and edges, unless otherwise indicated, using chamfer strips fabricated to produce uniform, smooth lines and tight edge joints.
	F. Coat contact surfaces of wood forms and chamfers with sealer before placing reinforcement.

	3.02 BOND BREAKER INSTALLATION
	G. Uniformly and continuously apply two coats of bond breaker to casting-slab surfaces by power spray or roller according to manufacturer's written instructions, before placing steel reinforcement. Recoat areas subjected to moisture before drying. Maintain continuity of coating until concrete placement.
	H. After placing steel reinforcement, touch up or recoat worn or damaged areas with bond breaker. Do not splash or coat steel reinforcement and inserts.

	3.03 FORM RETARDER APPLICATION
	I. Uniformly and continuously apply form retarder to slab surfaces by power spray, roller, or brush according to manufacturer's written instructions, before placing steel reinforcement. Recoat areas subjected to moisture before drying. Maintain continuity of coating until concrete placement.
	A. After placing steel reinforcement, touch up or recoat worn or damaged areas with form retarder. Do not splash or coat steel reinforcement and inserts.

	3.04 REINFORCEMENT AND insert INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating and placing reinforcement.
	B. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
	C. Accurately place and securely support embedded items, anchorages, inserts, cramps, retainers, bar chords and sleeves, and other items to be built into panels. Coordinate with other trades for installing cast-in items.

	3.05 PANEL CASTING, GENERAL
	A. Comply with ACI 301 for handling, placing, and consolidating concrete.
	B. Maintain position of steel reinforcement, inserts, and anchors during concrete placement, consolidation, and finishing.
	C. Screed panel surfaces to correct level with a straightedge and strike off.
	D. Form chamfers at top edges of panel perimeters, openings, and similar locations not formed by chamfer strips unless otherwise indicated.
	E. Surface Defects: Limit visible surface defects to those permitted by TCA's "Tilt-up Concrete Association's Guideline Specifications" for Grade A, Architectural Grade B, Standard panel surfaces.

	3.06 SANDWICH-PANEL CASTING
	A. Cast and screed supported wythe over casting slab.
	B. Wythe Connectors:
	C. Begin curing immediately after finishing concrete. Cure by one or a combination of the following methods according to ACI 308.1:

	3.07 ERECTION
	A. Use erection equipment with care to prevent damage to floor slabs and panels.
	B. Lift, support, and erect panels only at designated lifting or supporting points indicated on Shop Drawings.
	C. Do not erect panels until  75 percent of 28-day compressive strength of concrete has been verified.
	D. Do not erect panels until verified compressive strength of concrete exceeds .
	E. Install tilt-up concrete panels level, plumb, square, and true. Place panels on leveled grout-setting pads or shims in correct position. Maintain joint width of 3/4 inch between panels.
	F. Temporarily brace and support panels securely in position against 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 panels are secured.
	G. Anchor panels in place and, if indicated, to one another.
	H. Solidly grout-fill gaps between foundation system and bottom of panels.

	3.08 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency to perform tests and inspections and prepare test reports.
	B. Inspections:
	C. Testing Services: Tests shall be performed according to ACI 301.
	D. Tilt-up concrete panels will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.09 ERECTION TOLERANCES
	A. Install tilt-up concrete panels without exceeding the following erection tolerances:

	3.10 FILLING AND REPAIR
	A. Patch holes and voids left by erecting and bracing inserts on tilt-up panels and slabs-on-grade. Cut or chip edges of voids perpendicular to concrete surface. Fill blockouts where indicated.
	B. Repair damaged galvanized-steel surfaces of connectors by cleaning and applying a coat of zinc repair paint.
	C. Repair damage to tilt-up panels and slabs-on-grade resulting from tilt-up work, as directed by Architect.
	D. Remove and replace tilt-up panels that do not comply with requirements in this Section.
	E. Demolish and remove temporary concrete casting slabs.



	04 29 00 –ENGINEERED UNIT MASONRY 
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplemen�tary Conditions and Division 1 Specification Sections, apply to work of this Section.
	B. Section 01 11 00 “Summary of Work” for all Buy America Build America Act (BABA) requirements.

	1.02 SUMMARY
	A. This Section consists of furnishing all the labor, materials, and services in�cidental to the installation of engineered unit masonry.

	1.03 DEFINITIONS
	A. Engineered Unit Masonry:  Masonry other than empirically designed walls and veneer, and all masonry indicated on Structural drawings within the Contract Documents.

	1.04 SUBMITTALS
	A. General: Submit the following according to Conditions of the Contract and Division 1 Specification Sections.  In addition to Division 1 requirements, provide one half-size hard copy (paper) of any drawings submitted in the electronic files.
	B. Shop Drawings: Submit shop drawings for fabrication, bending, and placement of reinforcement bars.  Comply with ACI 315 "Manual of Standard Practice for Detailing Reinforced Concrete Structures".  Show bar schedules, diagrams of bent bars, stirrup spacing, lateral ties and other arrangements and assemblies as required for fabrication and placement of reinforcement for unit masonry work. Submit shop drawings showing wall elevations with all masonry openings and reinforcement.
	C. Material certificates in lieu of material laboratory test reports when permitted by Architect/Engineer.  Material certificates shall be signed by manufacturer and Contractor, certifying that each material item complies with or exceeds specified requirements.  Provide certification from admixture manufacturers that chloride content complies with specification requirements.
	D. Testing Reports: The independent testing laboratory shall submit laboratory test reports for materials used directly to the Architect/Engineer with copy to others in accordance with the provisions of Division 1 Section "Quality Control Services."  State in each report whether or not the test specimens comply to the specified requirements, and indicate any deviations therefrom.

	1.05 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated.
	B. Quality Assurance Requirements: Comply with [Level B] [Level C] Quality Assurance requirements contained in TMS 602/ACI 530.1/ASCE 6.
	C. Special Inspections:  Comply with special inspections required by building code indicated on Contract Documents.

	1.06 DELIVERY, STORAGE AND HANDLING
	1.07 FIELD CONDITIONS
	A. Do not apply floor loads, roof loads, and other construction loads to un-shored engineered masonry until the 28-day design strength has been obtained.
	B. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	C. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.


	PART 2 - PRODUCTS
	2.01 UNIT MASONRY
	A. General: Refer to Division 4 Section "Unit Masonry" for masonry materials and accessories not included in this Section.

	2.02 CONCRETE MASONRY UNITS
	A. Concrete Masonry Units:  Comply with ASTM C 90.

	2.03 MORTAR AND GROUT MATERIALS
	A. Mortar for Engineered Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated
	B. Grout for Engineered Unit Masonry: Comply with ASTM C 476.
	C. Cold-Weather Admixture:  Not permitted without written approval of the Engineer of record.

	2.04 REINFORCEMENT
	A. Uncoated-Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Masonry-Joint Reinforcement, General: ASTM A 951/A 951M.
	C. Masonry-Joint Reinforcement:  Truss or ladder designs as follows

	2.05 MISCELLANEOUS MASONRY ACCESSORIES
	A. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.


	PART 3 - EXECUTION
	3.01 PLACING REINFORCEMENT
	A. General: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	B. Clean reinforcement loose rust, mill scale, earth, ice or other materials which will reduce bond to mortar or grout.  Do not use reinforcement bars with kinks or bends not shown on drawings or final shop drawings, or bars with reduced cross�section due to excessive rusting or other causes.
	C. Position reinforcing accurately at the spacing indicated.  Support secure vertical bars against displacement.  Horizontal reinforcing may be placed as the masonry work progresses.  Provide minimum clearance between reinforcing bars and between masonry and reinforcement as indicated on the Contract Documents, but not less than that specified by TMS 602/ACI 530.1/ASCE 6.
	D. Splice reinforcement bars where shown; do not splice at other points unless acceptable to the Architect.  Provide lapped splices, unless otherwise indicated.  In splicing vertical bars or attaching to dowels, lap ends, place in contact and wire tie.
	E. Embed metal ties in mortar joints as work progresses, with a minimum mortar cover of 5/8" on exterior face of walls and 1/2" at other locations.
	F. Embed prefabricated horizontal joint reinforcement as the work progresses, with a minimum cover of 5/8" on exterior face of walls and 1/2" at other locations.  Lap units not less than 6" at ends.  Use prefabricated "L" and "T" units to provide continuity at corners and intersections.  Cut and bend units as recommended by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures and other special conditions.
	G. Anchoring: Anchor reinforced masonry work to supporting structure as indicated.
	H. Foundation dowels:  Dowels in the foundation shall be placed to align with cores containing reinforcement.

	3.02 INSTALLATION, GENERAL
	A. Refer to Section 042000 "Unit Masonry" for general installation requirements to unit masonry.
	B. Temporary Formwork: Provide formwork and shores as required for temporary support of reinforced masonry elements.
	C. Do not remove forms and shores until reinforced masonry member have hardened sufficiently to carry their own weight and all other reasonable temporary loads that may be placed on them during construction.

	3.03 INSTALLATION OF REINFORCED CONCRETE UNIT MASONRY
	A. Do not wet concrete masonry units (CMU).
	B. Lay CMU units with full�face shell mortar beds.  Fill vertical head joints (end joints between units) solidly with mortar from face of unit to a distance behind face equal to not less than the thickness of longitudinal face shells.  Solidly bed cross�webs of starting courses in mortar.  Maintain head and bed joint widths shown, or if not shown, provide 3/8" joints.
	C. Walls:
	D. Grouting:
	E. Low�Lift Grouting:  Pour height of 5.33’ or less
	F. High�Lift Grouting: Pour height greater than 5.33’ and meeting the requirements of TMS 602/ACI 530.1/ASCE 6

	3.04 FIELD QUALITY CONTROL
	A. Comply with quality control requirements of Section 042000 “Unit Masonry”.
	B. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency to perform tests and inspections and prepare test reports.
	C. Inspections: Comply with [Level B] [Level C] Quality Assurance requirements contained in TMS 602/ACI 530.1/ASCE 6.
	D. Minimum Tests and Submittals:
	E. Test results will be reported in writing to Architect, Structural Engineer, and Contractor within 24 hours after tests.  Reports of tests shall contain the Project identification name and number, date of test, name of testing service, mortar or grout type and class, location of mortar or grout batch in structure, design compressive strength at 28 days, mortar or grout mix proportions and materials, compressive breaking strength, and type of break for both 7�day tests and 28�day tests.  If any breaks are below specified or expected strengths, the Testing Laboratory shall report any visible anomalies.
	F. Additional Tests:  The testing agency will make additional tests of in�place masonry when test results indicate specified strengths and other characteristics have not been attained in the structure, as directed by Architect/Engineer.



	05 12 00 - STRUCTURAL STEEL FRAMING [MS - FL]
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.03 DEFINITIONS
	A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and their connections.
	C. Heavy Sections: Rolled and built-up sections as follows:
	D. Protected Zone: Structural members or portions of structural members indicated as "Protected Zone" on Drawings. Connections of structural and nonstructural elements to protected zones are limited.
	E. Demand Critical Welds: Those welds, the failure of which would result in significant degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are indicated as "Demand Critical" or "Seismic Critical" on Drawings.

	1.04 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

	1.05 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at via zoom. .

	1.06 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication of structural-steel components.
	C. Delegated-Design Submittal: For structural-steel connections indicated to comply with design loads, include analysis data  signed and sealed by the qualified professional engineer responsible for their preparation.

	1.07 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For the following:
	B. Field quality-control  and special inspection reports.

	1.08 QUALITY ASSURANCE
	A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD.
	B. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification Program and is designated an AISC-Certified Erector, .
	C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint or to SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."
	D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	E. Comply with applicable provisions of the following specifications and documents:

	1.09 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials from corrosion and deterioration.
	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.


	PART 2 - PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Connections: Provide details of  simple shear connections required by the Contract Documents to be selected or completed by structural-steel fabricator , including comprehensive engineering analysis by a qualified professional engineer, to withstand loads indicated and comply with other information and restrictions indicated.
	B. Moment Connections: Type FR, fully restrained.
	C. Construction: Shear wall system

	2.02 STRUCTURAL-STEEL MATERIALS
	A. Wide Flanges: A992
	B. Channels, Angles -Shapes: ASTM A 36/A 36M .
	C. Plate and Bar: ASTM A 36/A 36M .
	D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade C, structural tubing.

	2.03 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers: ASTM A 490, Type 1, heavy-hex steel structural bolts  or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel washers with plain finish.
	B. Threaded Rods: ASTM A 572/A 572M, Grade 50.
	C. Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035.
	D. Structural Slide Bearings: Low-friction assemblies, of configuration indicated, that provide vertical transfer of loads and allow horizontal movement perpendicular to plane of expansion joint while resisting movement within plane of expansion joint.

	2.04 PRIMER
	A. Primer: Comply with
	B. Primer: SSPC-Paint 25, , zinc oxide, alkyd, linseed oil primer.
	C. Primer: SSPC-Paint 25 BCS, , zinc oxide, alkyd, linseed oil primer.
	D. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.
	E. Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20 ASTM A 780/A 780M.

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

	2.06 FABRICATION
	A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.
	B. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	C. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
	D. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, "Solvent Cleaning." SSPC-SP 2, "Hand Tool Cleaning." SSPC-SP 3, "Power Tool Cleaning."
	E. Holes: Provide holes required for securing other work to structural steel and for other work to pass through steel members.

	2.07 SHOP CONNECTIONS
	A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections: Comply with AWS D1.1/D1.1M  and AWS D1.8/D1.8M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	2.08 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and standards:
	C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

	2.09 GALVANIZING
	A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/A 123M.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

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

	3.03 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
	C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members that form part of complete frame or structure before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with members. Perform necessary adjustments to compensate for discrepancies in elevations and alignment.
	E. Splice members only where indicated.
	F. Do not use thermal cutting during erection  unless approved by Architect. Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

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

	3.05 REPAIRS AND PROTECTION
	A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A 780/A 780M.



	05 12 13-AESS
	PART 1 - GENERAL
	1.01 RELATED WORK
	A. This Section includes requirements regarding the appearance and surface preparation of Architecturally Exposed Structural Steel. (AESS).  Refer to division 5 section 'Structural Steel' for all other requirements regarding steel work not included in this section.
	B. SUMMARY OF WORK: Section 01 11 00:

	1.02 SUMMARY
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to the Section.
	B. Related Sections: The following Sections contain requirements that relate to this Section:

	1.03 DEFINITIONS
	A. Architecturally Exposed Structural Steel:  Structural Steel conforming to one of the categories of Architecturally Exposed Structural Steel or AESS Refer to ANSI/AISC 303-16 “Code of Standard Practice for Steel Buildings and Bridges”.
	B. AESS 1:  Structural Steel designated as “AESS 1 in the contract documents and conforming to ANSI/AISC 303-16, Chapter 10 definition of AESS1.  These are basic elements with workmanship requirements exceeding those in non AESS construction.
	C. AESS 2:  Structural Steel designated as “AESS 2 in the contract documents and conforming to ANSI/AISC 303-16, Chapter 10 definition of AESS2.  These are feature elements viewed at a distance greater than 20 feet.  The art of metalworking is intended to be visible to the viewer.
	D. AESS 3:  Structural Steel designated as “AESS 3 in the contract documents and conforming to ANSI/AISC 303-16, Chapter 10 definition of AESS3.  These are feature elements viewed at a distance less than 20 feet.  The art of metalworking is intended to be visible to the viewer.
	E. AESS 4:  Structural Steel designated as “AESS 4 in the contract documents and conforming to ANSI/AISC 303-16, Chapter 10 definition of AESS4.  These are showcase elements with special surface and edge treatment beyond fabrication.  The intent is the form is the only feature showing in an element.
	F. AESS C: Structural Steel designated as “AESS C in the contract documents and conforming to ANSI/AISC 303-16, Chapter 10 definition of AESS C.  These are custom AESS elements with characteristics described in the contract documents.

	1.04 ACTION SUBMITTALS
	A. General:   Submit each item below according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product Data for each type of product specified.  Submit “Special Coatings” under Division 9.
	C. Fabrication Documents: Detailing for fabrication of AESS components.
	D. Mock Up:  Provide mock ups of the nature and extent indicated on the contract documents.
	E. Samples:  Provide samples of specific AESS characteristics   Samples may be small size samples or components of conventional structural steel demonstrating the following specific AESS characteristics.

	1.05 INFORMATIONAL SUBMITTALS
	A. General:   Submit each item below according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Qualification data for firms and persons specified in the ‘Quality Assurance” Submittal to demonstrate their capabilities and experience. Include lists of completed projects names and address, names and addresses of architects and owners, and other information specified. For each project, submit photographs showing detail of installed AESS.

	1.06 QUALITY ASSURANCE
	A. Fabricator Qualifications: In addition to those qualifications listed in Division 5 Section 'Structural Steel', engage an AISC Certified Fabricator, experienced in fabricating AESS similar to that indicated for this Project with a record of successful in-service performance, as well as sufficient production capacity to fabricate AESS without delaying the Work.
	B. Erector Qualifications: In addition to those qualifications listed in Division 5 Section 'Structural Steel', engage an AISC Certified Erector, experienced in erecting AESS work similar in material, design, and extent to that indicted for this Project and with a record of successful in-service performance.
	C. Comply with applicable provisions of the following specifications and documents:
	D. Pre-installation Conference: Schedule and conduct conference at the project site to comply with requirements of Division 1 Section “Project Meetings.” As a minimum, the meeting shall include the General Contractor, Fabricator, Erector, the finish-painting subcontractor, and the Architect. Coordinate requirements for shipping, special handling, storage, attachment of safety cables and temporary erection bracing, final coating, touch up painting, mock up coordination, architect’s observations, and other requirements for AESS.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver AESS to Project site in such quantities and at such times to ensure continuity of installation.  All tie downs on loads shall be nylon straps or shall use softeners when using chains or wire rope slings to avoid damage to edges and surfaces of members. The standard for acceptance of delivered and erected members shall be equivalent to the standard employed at fabrication.
	B. Store materials to permit easy access for inspection and identification. Keep steel members off ground by using pallets, platforms, or other supports. Protect steel members and packaged materials from erosion and deterioration. Use special care in handling to prevent twisting or warping of AESS members.
	C. Handle finish pieces using nylon type slings, or chains with softeners, or wire ropes with softeners such that they are not damaged.  Conform to ANSI/AISC 303-16 Sections 10.4, 10.5, and 10.6.

	1.08 PROJECT CONDITIONS
	A. Field Measurements:   Where AESS is indicated to fit against walls and other construction, verify dimensions by field measurements before fabrication and indicate measurements on Fabrication Documents. Coordinate fabrication schedule with construction progress to avoid delaying the work.

	1.09 COORDINATION
	A. Coordinate installation of anchors for AESS members that connect to the work of other trades.  Furnish setting drawings, templates, and directions for installing anchors, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to the project site in time for installation.  Anchorage concepts shall be as indicated on drawings and approved on final Fabrication Documents.


	PART 2 - PRODUCTS
	2.01 MATERIALS
	A. All steel members exposed to weather (such as beams, columns, plates, bolts, lintels, door jambs, etc.) And all members in an exterior enclosed non-air-condition area, shall be galvanized
	B. General: Meet requirements Division 5 Section 'Structural Steel 05 12 23' as amended below.
	C. High-Strength Bolts, Nuts, and Washers: Per section 05 12 23 heavy hex heads and nuts Provide Mechanically galvanized finish.

	2.02 FINISH SYSTEM
	A. Compatibility: All components/procedures of the AESS paint system shall conform to the coating system specified, submitted, and approved per Division 9.  As a minimum identify required surface preparation, primer, intermediate coat (if applicable), and finish coat. Primer, intermediate coating and finish coating shall be from a single manufacturer combined in a system documented by the manufacturer with adequate guidance for the fabricator to procure and execute.
	B. Coating: All exposed elements and associated components shall be galvanized with G-90 minimum coating.
	C. Primer:  Acrylic water�soluble shop coat with good resistance to normal atmospheric corrosion. Primer shall comply with all federal standards for VOC, lead and chromate levels.
	D. Primer: Fast curing two-part epoxy.  Primer shall comply with all federal standards for VOC, lead and chromate levels.
	E. Primer:  Organic, epoxy/zinc rich meeting class B surface requirements for slip critical connections.  Primer shall comply with all federal standards for VOC, lead and chromate levels.
	F. Primer: Inorganic zinc rich meeting class B surface requirements for slip critical connections.  Primer shall comply with all federal standards for VOC, lead and chromate levels.
	G. Zinc Rich Primer: High-zinc-dust-content paint for galvanized steel, with dry film coating not less than 90 percent zinc dust by weight.
	H. Finish Coating:  Field apply intermediate and top coats per section 09 91 00.

	2.03 FABRICATION AESS 1
	A. Use special care in handling and shipping of AESS both before and after shop painting minimize damage to any shop finish.  Use Nylon type slings or softeners when using chains or wire rope slings.
	B. The permissible tolerances for member depth, width, out of square, and camber and sweep shall be as specified in ASTM A6/A6M-2014 Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling (ASTM A6/A6M), ASTM A500/A500M-2013 Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes (ASTM A500/A500M), and Standard Specification for Cold-Formed Welded Carbon Steel Structural Sections (HSS) (ASTM A1085/A1085M).
	C. Fabricate and assemble AESS in the shop to the greatest extent possible. Locate field joints in AESS assemblies at concealed locations or as approved by the Architect. Detail AESS assemblies to minimize field handling and expedite erection.
	D. Remove blemishes or unsightly surfaces resulting from temporary braces or fixtures.
	E. Remove all backing and run out tabs.
	F. Grind all sharp edges smooth, including all sheared, punched or flame cut edges
	G. Provide a continuous appearance to all welded joints including tack welds.  Provide joint filler at intermittent welds.
	H. Bolted Connections: Make in accordance with Section 05 10 00. Provide bolt type and finish as noted herein.
	I. Weld Connections: Comply with AWS D1.1 and Section 05 10 00. Appearance and quality of welds shall be consistent.  Assemble and weld built-up sections by methods that will maintain alignment of members without warp exceeding the tolerance of this section.
	J. Install all bolts on the same side of the connection.  Oriented uniformly in the direction indicated Consistent from one connection to another.
	K. Remove all weld spatter, slivers and similar surface discontinuities.
	L. Grind off projections larger than 1/16” at butt and plug welds.
	M. Continuous Weld Appearance: Where continuous welding is noted on the drawings, provide welds of a uniform size and profile
	N. Seal Welds:   Seal weld open ends of round and rectangular hollow structural section with 3/8" closure plates. Provide venting as required for galvanized members.

	2.04 FABRICATION AESS 2
	A. Fabricate to Requirements of 2.3 and as follows
	B. The as-fabricated straightness tolerance shall be one-half of that specified in ASTM A6/A6M, ASTM A500/A500M, or ASTM A1085/A1085M.
	C. For curved structural members, whether composed of a single standard structural shape or built-up, the as-fabricated variation from the theoretical curvature shall be equal to or less than the standard camber and sweep tolerances permitted for straight members in the applicable ASTM standard.
	D. The tolerance on overall profile dimensions of welded built-up members shall one-half of that specified in AWS D1.1/D1.1M: 2015 Structural Welding Code – Steel (AWS D1.1).
	E. Provide hidden part marks or piece marks that may be fully removed after erection.

	2.05 FABRICATION AESS 3
	A. Fabricate to Requirements of 2.4 and as follows
	B. Fabricate AESS with exposed surfaces smooth, square and of surface quality consistent with the approved mock up.
	C. Grind projections at butt and plug welds to be smooth with the adjacent surface.
	D. Orientation of HSS seams shall be as shown.
	Copes, miters, and cuts in surfaces exposed to view shall have a maximum gap of 1/8” in an open joint.  If the gap is shown to be in contact, the contact shall be uniform within 1/16”.
	E. Mill marks shall not be exposed to view.  If it is not possible to hide mill marks, then the mill marks are to be removed by appropriate length cutting of mill material.  If this is not possible, the fabricator shall remove the mill mark, grind, and fill the surface to be consistent with the approved mock up.
	F. The matching of abutting cross sections is required

	2.06 FABRICATION AESS 4
	A. Fabricate to the requirements of 2.5 and as follows.
	B. Contouring and blending of welds: Where welds are indicated to be ground contoured, or blended, oversize welds as required and grind to provide a smooth transition and match profile on approved mock-up.
	C. Minimize Weld Show Through: At locations where welding on the opposite side of an exposed connection creates distortion, weld show through shall be minimized to conform to the approved mock up.
	D. Open holes shall be filled with weld metal or body filler and smoothed by grinding or filling to the standards applicable to the shop fabrication of the materials.

	2.07 SHOP PRIMING
	A. Provide surface preparations to SSPC-SP6.  Coordinate the required surface profile with the approved paint submittal prior to beginning surface preparation.  Prior to blasting remove any grease and oil using solvent cleaning to meet SSPC-SP 1. Weld spatter, slivers and similar surface discontinuities shall be removed. Sharp corners resulting from shearing, flame cutting or grinding shall be eased.
	B. Shop prime steel surfaces, except the following:
	C. Priming: Immediately after surface preparation, apply primer according to manufacturer’s instructions to provide a dry film thickness of not less than 1.5 mils (0.038 mm).  Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

	2.08 GALVANIZING
	A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to AESS indicated for galvanizing according to ASTM A123/A123M – 2015 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.  Fabricate such that all connections of assemblies are made in the field with bolted connections where possible.

	2.09 FABRICATION QUALITY CONTROL AND QUALITY ASSURANCE AESS 1 AND 2
	A. Structural requirements:
	B. AESS acceptance: The Architect shall observe the AESS steel in the shop at a viewing distance consistent with the final installation and determine acceptability based on the qualification data and submittals.  The Quality Assurance agency shall have no responsibility for enforcing the requirements of this section.

	2.10 FABRICATION QUALITY CONTROL AND QUALITY ASSURANCE AESS 3 AND 4
	A. Conform to 2.10 and as follows.
	B. AESS acceptance: The Architect shall observe the AESS steel in the shop at a viewing distance consistent with the final installation and determine acceptability based on the approved mock up.  The Quality Assurance Agency shall have no responsibility for enforcing the requirements of this section.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. The erector shall check all AESS members upon delivery for twist, kinks, gouges or other imperfections which may result in rejection of the appearance of the member.  Coordinate remedial action with fabricator prior to erecting steel.

	3.02 PREPARATION
	A. Provide connections for temporary shoring, bracing and supports only where noted on the approved Fabrication Documents.  Temporary connections not shown shall be made at locations not exposed to view in the final structure or as approved by the Architect.  Handle, lift and align pieces using nylon straps or chains with softeners required to maintain the appearance of the AESS through the process of erection.

	3.03 ERECTION AESS 1
	A. Employ special care to handle and erect AESS.  Erect finish pieces using nylon straps or chains with softeners such that they are not damaged.
	B. Place weld tabs for temporary bracing and safety cabling at points concealed from view in the completed structure or where approved by the Architect during the pre-installation meeting.  Methods of removing temporary erection devices and finishing the AESS members shall be approved by the Architect prior to erection.
	C. AESS Erection tolerances: Erection tolerances shall meet the requirements of standard frame tolerances for structural steel per Chapter 7 of ANSI/AISC 303-16.
	D. Set AESS accurately in locations and to elevations indicated and according to AISC specifications referenced in this Section.
	E. Remove blemishes or unsightly surfaces resulting from temporary braces or fixtures.
	F. Remove all backing and run out tabs.
	G. When temporary braces or fixtures are required to facilitate erection, care shall be taken to avoid any blemishes, holes or unsightly surfaces resulting from the use or removal of such temporary elements.
	H. Bolted Connections:  Align bolt heads on the same side of the connection as indicated on the approved fabrication or erection documents.
	I. Weld Connections: Comply with AWS D1.1 and Section 05 12 00. Appearance and quality of welds shall be consistent.  Employ methods that will maintain alignment of members without warp exceeding the tolerance of this section.
	J. Remove all weld spatter exposed to view.
	K. Grind off projections larger than 1/16” at field butt and plug welds.
	L. Continuous Welds: Where continuous welding is noted on the drawings, provide continuous welds of a uniform size and profile.
	M. Do not enlarge holes in members by burning or by using drift pins.  Ream holes that must be enlarged to admit bolts.  Replace connection plates that are misaligned where holes cannot be aligned with acceptable final appearance.
	N. Splice members only where indicated.
	O. Obtain permission for any torch cutting or field fabrication from the Architect.  Finish sections thermally cut during erection to a surface appearance consistent with the mock up.

	3.04 ERECTION AESS 2
	A. Erect to the requirements of 3.3 and as follows.
	B. AESS Erection Tolerances:  Erect to standard frame tolerances for structural steel per Chapter 7 of ANSI/AISC 303-16.

	3.05 ERECTION AESS 3
	A. Erect to the requirements of 3.4 and as follows.
	B. Field Welding: Weld profile, quality, and finish shall be consistent with mock-ups approved prior to fabrication.
	C. Provide a continuous appearance to all welded joints including tack welds.  Provide joint filler at intermittent welds.

	3.06 ERECTION AESS 4
	A. Erect to the requirements of 3.5 and as follows.
	B. Welds ground smooth: Erector shall grind welds smooth.
	C. Minimize Weld Show Through: At locations where welding on the far side of an exposed connection creates distortion, grind distortion and marking of the steel to a smooth profile with adjacent material.
	D. Filling of weld access holes:  Where holes must be cut in the web at the intersection with flanges on W shapes and structural tees to permit field welding of the flanges, they shall be filled with joint filler.
	E. Where welds are indicated to be ground, contoured, or blended, oversize welds as required and grind to provide a smooth transition and match profile on approved mock-up.

	3.07 ERECTION AESS C
	A. Not Used.

	3.08 FIELD QUALITY CONTROL AND QUALITY ASSURANCE AESS 1 and 2
	A. Structural requirements:
	B. AESS acceptance: The Architect shall observe the AESS steel in place and determine acceptability based on the qualification data and submittals.  The Quality Assurance Agency shall have no responsibility for enforcing the requirements of this section.

	3.09 FIELD QUALITY CONTROL AESS 3, 4, and C
	A. Conform to 3.7 and as follows.
	B. AESS acceptance: The Architect shall observe the AESS steel in place and determine acceptability based on the approved mock up.  The Quality Assurance Agency shall have no responsibility for enforcing the requirements of this section.

	3.10 ADJUSTING AND CLEANING
	A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint shall be completed to blend with the adjacent surfaces of AESS.  Such touch up work shall be done in accordance with manufacturer's instructions and as specified in Division 9, Section “Painting.”
	B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded area.  Any repairs to galvanized surfaces shall comply with ASTM A780/A780M – 2015 Standard Practice for Repair of Damaged and Uncoated Areas of Hot Dip Galvanized Coatings.



	05 31 00 - STEEL DECKING [MS - FL]
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.02 ACTION SUBMITTALS
	A. Product Data:
	B. Shop Drawings:

	1.03 INFORMATIONAL SUBMITTALS
	A. Certificates:
	B. Qualification Statements: For welding personnel and testing agency.

	1.04 QUALITY ASSURANCE
	A. FM Approvals' RoofNav Listing: Provide steel roof deck evaluated by FM Approvals and listed in its "RoofNav" for Class 1 fire rating and Class 1-90 windstorm ratings. Identify materials with FM Approvals Certification markings.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof covering and ventilate to avoid condensation.


	PART 2 - PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. AISI Specifications: Comply with calculated structural characteristics of steel deck in accordance with AISI S100.
	B. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.

	2.02 ROOF DECK
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with SDI RD and with the following:

	2.03 ACCESSORIES
	A. Provide manufacturer's standard accessory materials for deck that comply with requirements indicated.
	B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws.
	C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 10 minimum diameter.
	D. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 80,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of profile indicated or required for application.
	E. Galvanizing Repair Paint: ASTM A780/A780M SSPC-Paint 20 or MIL-P-21035B, with dry film containing a minimum of 94 percent zinc dust by weight.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION, GENERAL
	A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, as applicable; manufacturer's written instructions; and requirements in this Section.
	B. Install temporary shoring before placing deck panels if required to meet deflection limitations.
	C. Locate deck bundles to prevent overloading of supporting members.
	D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on supporting frame before being permanently fastened. Do not stretch or contract side-lap interlocks.
	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used for correcting welding work.
	I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical fasteners and install in accordance with deck manufacturer's written instructions.

	3.03 INSTALLATION OF ROOF DECK
	A. Fasten roof-deck panels to steel supporting members by hilti pins as noted in the drawings. Contractors option in lieu of pins to use arc spot (puddle) welds of the surface diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches long, and as follows:
	B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of one-half of the span or 18 inches, and as follows:
	C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches, with end joints as follows:
	D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and mechanically fasten flanges to top of deck. Space mechanical fasteners not more than 12 inches apart with at least one fastener at each corner.
	E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end closures, and reinforcing channels in accordance with deck manufacturer's written instructions. Weld to substrate to provide a complete deck installation.
	F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated. Install with adhesive in accordance with manufacturer's written instructions to ensure complete closure.
	G. Sound-Absorbing Insulation: Installation into topside ribs of deck as specified in .

	3.04 INSTALLATION OF FLOOR DECK
	A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated and as follows:
	B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of one-half of the span or 36 inches, and as follows:
	C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches, with end joints as follows:
	D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting structure in accordance with SDI recommendations unless otherwise indicated.
	E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to deck, in accordance with SDI recommendations, to provide tight-fitting closures at open ends of ribs and sides of deck.
	F. Electrified Cellular Floor Deck: Install cellular floor system with deck assembled from .
	G. Coordinate layout and installation of trench headers, preset inserts, duct fittings, and other components specified in Section 260539 "Underfloor Raceways for Electrical Systems" with installation of electrified cellular metal floor deck.
	H. Install piercing hanger tabs at 14 inches apart in both directions, within 9 inches of walls at ends, and not more than 12 inches from walls at sides unless otherwise indicated.

	3.05 REPAIR
	A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized repair paint in accordance with ASTM A780/A780M and manufacturer's written instructions.
	B. Repair Painting:

	3.06 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	C. Prepare test and inspection reports.



	06 10 00-Rough Carpentry
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section includes, but is not limited to, rough carpentry for:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. PRECAST STRUCTURAL CONCRETE: Section 03 41 00.
	C. ROOF AND DECK INSULATION: Section 07 22 00.
	D. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.
	E. FORMED METAL WALL PANELS: SECTION 07 42 13.13
	F. SHEET METAL FLASHING AND TRIM: Section 07 62 00.
	G. PAINTING: Section 09 91 00.

	1.03 QUALITY ASSURANCE
	A. Reference Standards: Comply with provisions of the following, unless otherwise indicated or specified:

	1.04 SUBMITTALS
	A. Product Data for Treated Lumber: Submit treatment plant's data showing the lumber type, certification by the treating plant stating chemicals and process used, net amount of treatment retained, and conformance with applicable standards.  Include a statement that moisture content of treated materials was reduced to a maximum of 19 percent prior to shipment to the Site.
	B. Calculations: Provide calculations for the type, size, length and minimum embedment depth of fasteners required for wood furring and plywood walls used to support the wall mounted equipment. Calculations shall be signed and sealed by a professional engineer currently registered in the State of Florida.

	1.05 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Maintain materials under cover and dry.  Protect against exposure to weather and contact with damp or wet surfaces.  Stack lumber as well as plywood and other panels; provide for air circulation within and around stacks and under temporary coverings including polyethylene and similar materials.
	B. For lumber and plywood pressure treated with waterborne chemicals, provide space between each course to provide air circulation.

	1.06 PROJECT CONDITIONS
	A. Coordination: Fit carpentry work to other work; scribe and cope as required for accurate fit.  Correlate location of furring, nailers, plates, blocking, grounds and similar supports to allow attachment of other work.


	PART 2 - PRODUCTS
	2.01 MATERIALS
	A. Lumber Standards, General:
	B. Grounds, Blocking, Nailers, Blocking, and Similar Members:
	C. Plywood Panels:
	D. Fasteners and Anchorages:
	E. Decay and Termite Resistant Wood Treatment:

	2.02 WOOD TREATMENT
	A. Decay and Termite Resistant Wood Treatment:
	B. Provide decay (termite) and fire treatment of the following lumber:


	PART 3 - EXECUTION
	3.01 INSPECTION
	A. Examine the areas and conditions under which rough carpentry work is to be installed.  Do not proceed with rough carpentry work until unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. General:
	B. Wood Grounds, Nailers, and Blocking:
	C. Plywood Panels:



	06 40 23-Interior Architectural  Woodwork
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section Includes:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. ROUGH CARPENTRY: Section 06 10 00.
	C. PAINTING: Section 09 91 00.
	D. QUARTZ AGGLOMERATE COUNTERTOPS: Section 12 36 61.

	1.03 SUBMITTALS
	A. Product Data: For the following:
	B. Shop Drawings:
	C. Samples: For each exposed product and for each shop-applied color and finish specified.
	D. Qualification Data: For architectural woodwork manufacturer and Installer.
	E. Product Certificates: For the following:

	1.04 FIELD CONDITIONS

	PART 2 - PRODUCTS
	2.01 ARCHITECTURAL WOODWORK, GENERAL
	A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork Standards for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.

	2.02 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
	A. Architectural Woodwork Standards Grade: Custom.
	B. Hardwood Lumber:
	C. Softwood Lumber:

	2.03 INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH
	A. Architectural Woodwork Standards Grade: Custom.

	2.04 HARDWOOD SHEET MATERIALS
	A. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of the Architectural Woodwork Standards for each type of interior architectural woodwork and quality grade specified unless otherwise indicated.

	2.05 FIRE-RETARDANT-TREATED WOOD MATERIALS
	A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, use materials complying with requirements that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as determined by testing identical products according to test method indicated by a qualified testing agency.
	B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less when tested according to ASTM E84, with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 feet beyond the centerline of the burners at any time during the test.

	2.06 2.06 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Nailers: Softwood or hardwood lumber, Fire-retardant-treated softwood lumber, kiln-dried to less than 15 percent moisture content.
	B. Provide self-drilling screws for metal-framing supports, as recommended by metal-framing manufacturer.
	C. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
	D. Installation Adhesive: Product recommended by fabricator for each substrate for secure anchorage.

	2.07 FABRICATION
	A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before fabrication.
	B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated.
	C. Complete fabrication, including assembly, to maximum extent possible before shipment to Project site.

	2.08 SHOP PRIMING
	A. Preparations for Finishing: Comply with the Architectural Woodwork Standards for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing interior architectural woodwork, as applicable to each unit of work.
	B. Interior Architectural Woodwork for Opaque Finish: Shop prime with one coat of wood primer as specified in Section 09 91 00 - PAINTING.
	C. Interior Architectural Woodwork for Transparent Finish: Shop-seal concealed surfaces with required pretreatments and first coat of finish as specified in Section 09 91 00 - PAINTING.

	2.09 SHOP FINISHING
	A. Finish interior architectural woodwork as indicated on Plans at fabrication shop. Defer only final touchup, cleaning, and polishing until after installation.
	B. Preparation for Finishing: Comply with Architectural Woodwork Standards, Section 5 for sanding, filling countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing interior architectural woodwork, as applicable to each unit of work.
	C. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces of interior architectural woodwork. Apply two coats to end-grain surfaces.


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Before installation, condition interior architectural woodwork to humidity conditions in installation areas for not less than 72 hours prior to beginning of installation.
	B. Before installing interior architectural woodwork, examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming of concealed surfaces.

	3.02 INSTALLATION
	A. Grade: Install interior architectural woodwork to comply with same grade as item to be installed.
	B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent that it was not completed during shop fabrication.
	C. Install interior architectural woodwork level, plumb, true in line, and without distortion.
	D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Preservative-Treated Wood: Where cut or drilled in field, treat cut ends and drilled holes according to AWPA M4.
	F. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical treatment manufacturer's written instructions, including those for adhesives used to install woodwork.
	G. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to substrates.
	H. Standing and Running Trim:



	07 13 20-Self-Adhering Sheet  Underlayment
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes self-adhering sheet underlayment applied to roof composite insulation board for standing seam metal roof panels as indicated on the Plans.

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. ROOF AND DECK INSULATION: Section 07 22 00.
	C. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.
	D. FORMED METAL WALL PANELS: SECTION 07 42 13.13.
	E. SHEET METAL FLASHING AND TRIM: SECTION 07 62 00.

	1.03 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Samples for Verification: For the following products, of sizes indicated, to verify color selected.

	1.04 QUALITY ASSURANCE
	A. Source Limitations: Obtain self-adhering sheet underlayment through one source from a single underlayment manufacturer.
	B. Fire-Test-Response Classification: Provide underlayment with the fire-test-response characteristics indicated, as determined by testing identical products per test method below by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify materials with appropriate markings of applicable testing and inspecting agency.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Store underlayment rolls on end on pallets or other raised surfaces. Do not double-stack rolls.
	B. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when roofing work is not in progress.

	1.06 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit underlayment work to be performed according to manufacturer's written instructions and warranty requirements.


	PART 2 - PRODUCTS
	2.01 UNDERLAYMENT MATERIALS
	A. Self-Adhering Sheet Underlayment, Polyethylene Faced: ASTM D 1970, minimum of 40 mil thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold applied. Provide primer for adjoining concrete or masonry surfaces to receive underlayment.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 UNDERLAYMENT INSTALLATION
	A. Install self-adhering sheet underlayment in accordance with manufacturer’s written instructions. Install at locations indicated on Plans, lapped in direction to shed water. Lap sides not less than 3-1/2 inches. Lap ends not less than 6 inches staggered 24 inches between courses. Roll laps with roller. Cover underlayment within seven days.



	07 21 00 - Thermal  Insulation
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. SUMMARY OF WORK: Section 01 11 00:

	1.02 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.03 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Low-emitting product certification.

	1.04 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	B. Evaluation Reports: For foam-plastic insulation, from ICC-ES.

	1.05 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: as determined by testing identical products according to ASTM E 84 by qualified testing agency. Identify products with the appropriate markings of applicable test agency.

	1.06 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:


	PART 2 - PRODUCTS
	2.01 POLYISOCYANURATE FOAM-PLASTIC BOARD
	A. Polyisocyanurate Board, Foil-Faced, Polyisocyanurate Board Insulation: ASTM C 1289, Type I, foil-faced on both sides, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, based on tests performed on unfaced core on thicknesses up to 4 inches.
	B. R-value: 5.7 per cubic inch

	2.02 REFLECTIVE INSULATIONS
	A. Sheet Radiant Barrier: ASTM C 1313/C 1313M with at least one surface with emittance value of 0.1 or less as measured per ASTM C 1371.

	2.03 VAPOR RETARDERS
	A. Polyethylene Vapor retarders: ASTM D 4397, 6 mils (0.15 mm) with maximum permeance rating of 0.13 perm (7.5 ng/PA x s x sq. m)
	B. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
	C. Vapor-Retarder fasteners: Pancake-head self-tapping steel drill screws; with fender washers.
	D. Single-Component Non-sag, Urethane Sealant: ASTM C920, Type I, Grade NS, Class 25, Use NT related to exposure, and use O related to vapor-barrier-related substrates.
	E. Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer and has demonstrated capability to bond vapor retarders securely to substrates indicated.

	2.04 INSULATION FASTENERS
	A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of holding insulation of specified thickness securely in position with self-locking washer in place.
	B. Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting spindle; capable of holding insulation of specified thickness securely in position with self-locking washer in place.
	C. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-) thick galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation securely in place, but not less than 1-1/2 inches (38 mm) square or in diameter.
	D. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to substrates without damaging insulation, fasteners, or substrates.

	2.05 ACCESSORIES
	A. Insulation for Miscellaneous Voids:
	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.
	C. Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion of type recommended by manufacturer of cellular-glass block insulation.
	D. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and sized to fit between roof framing members and to provide ventilation between insulated attic spaces and vented eaves.


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Clean substrates of substances that are harmful to insulation, including removing projections capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

	3.02 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.
	D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-value.

	3.03 INSTALLATION OF SLAB INSULATION
	A. On vertical slab edge and foundation surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions. Stagger end joints and tightly abut insulation units.

	3.04 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION
	A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements:
	B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	C. Loose-Fill Insulation: Apply according to ASTM C 1015 and manufacturer's written instructions. Level horizontal applications to uniform thickness as indicated, lightly settle to uniform density, but do not compact excessively.
	D. Spray-Applied Cellulosic Insulation: Apply spray-applied insulation according to manufacturer's written instructions. Do not apply insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is completed and windows, electrical boxes, and other items not indicated to receive insulation are masked. After insulation is applied, make flush with face of studs by using method recommended by insulation manufacturer.

	3.05 INSTALLATION OF CURTAIN-WALL INSULATION
	A. Install board insulation in curtain-wall construction according to curtain-wall manufacturer's written instructions.

	3.06 INSTALLATION OF REFLECTIVE INSULATION
	A. Install sheet reflective insulation according to ASTM C 727.
	B. Install sheet radiant barriers according to ASTM C 1744.
	C. Install interior radiation control coating system according to ASTM C 1321.

	3.07 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES
	A. Install board insulation on concrete substrates as adhesively attached, spindle-type insulation anchors as follows:

	3.08 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on the side of construction indicated on Drawings. Extend vapor retarders to extremities of areas to protect from vapor transmission. Secure vapor retarders in place with adhesives or other anchorage systems as indicated. Extend vapor retarders to cover miscellaneous voids in insulated substrates, including those with loose-fiber insulation.
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	C. Seal joints caused pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor retarders tape to create an air tight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work. Cover with vapor-retarder tape or another layer of vapor retarders.

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



	07 22 00-Roof and Deck  Insulation
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes rigid polyisocyanurate roof and deck insulation and GFR or CGF facer on the bottom for use with standing seam metal roof panels.

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. ROUGH CARPENTRY: Section 06 10 00.
	C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20.
	D. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.

	1.03 SUBMITTALS
	A. Product Data: Manufacturer’s specifications, installation instructions, and product data sheets for insulation board and related accessories.
	B. Shop Drawings: Roof plan showing layout of boards and fastening patterns.
	C. Samples: 6” x 6” of proposed board and related fasteners.

	1.04 CODE/STANDARD COMPLIANCE
	A. Product Compliance: The roof and deck insulation shall have a State of Florida Product Control Notice of Acceptance (NOA) and meet all requirements of the Florida Product Approval System as required by Florida Statute 553.842 and Florida Administrative Code 9B-72.
	B. UL Class A Roof System requirements and FMG Class I Roof System for designated wind load per FMG Loss Prevention Data Sheet 1-28, “Wind Loads to Roof Systems and Roof Deck Securement.”
	C. Comply with the following testing procedures:

	1.05 1.05 QUALITY ASSURANCE
	A. Manufacturer’s Qualifications: Company specializing in manufacturing products specified in this Section with minimum 10-years documented experience.
	B. Installer Qualifications: Company specializing in the installation of products specified in this Section with minimum 5-years documented experience using products of same type and scope as used for this Project.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver products in packages labeled with material name, thermal value and product code.
	B. When stored outdoors or on the Project site, insulation shall be stacked on pallets at least 3-inches above ground level and completely covered with a waterproof covering. The temporary factory-applied packaging shall be slit or removed to prevent accumulation of condensation. Insulation which has become wet or damaged shall be removed and replaced with solid, dry insulation.

	1.07 PROJECT CONDITIONS
	A. Sequencing: Coordinate with metal roofing installer and roof and deck insulation manufacturer’s installation instructions.
	B. Maintain environmental conditions (temperature, humidity and ventilation) within limits recommended by roof and deck insulation manufacturer for optimum results. Do not install products under environmental conditions outside roof and deck insulation manufacturer’s limits.


	PART 2 - PRODUCTS
	2.01 ROOF AND DECK INSULATION
	A. Basis of Design: HUNTER PANELS, H-SHIELD NB
	B. Roof and deck insulation shall be constructed as follows:
	C. Roof and deck insulation shall conform to the following:
	D. Nail Base Fasteners:


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine precast concrete roof deck substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Install roof and deck insulation in accordance with manufacturer’s written instructions. Use approved mechanical fasteners as required by governing code requirements.
	B. Install with end joints staggered.

	3.03 PROTECTION
	A. Remove trash and construction debris from insulation surface prior to application of roofing membrane.
	B. Do not leave installed insulation exposed to weather. Cover and waterproof completed roof system immediately after installation.



	07 41 13-Standing Seam Metal Panels
	PART 1 - GENERAL
	1.01 WORK INCLUDED
	A. Furnish and install standing seam metal roof panels and related attachments/accessories as indicated on Plans and specified herein.

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. ROUGH CARPENTRY: Section 06 10 00.
	C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20.
	D. ROOF AND DECK INSULATION: Section 07 22 00.
	E. FORMED METAL WALL PANELS: SECTION 07 42 13.13
	F. FLASHING AND SHEET METAL: Section 07 60 00.
	G. JOINT SEALANTS: Section 07 92 00.

	1.03 PERFORMANCE REQUIREMENTS
	A. General: Provide metal roof panel assemblies that comply with performance requirements specified as determined by testing manufacturers’ standard assemblies similar to those indicated for this Project, by a qualified testing and inspecting agency.
	B. Air Infiltration: Air leakage through assembly of not more than 0.06 cfm/sq. ft. of roof area when tested according to ASTM E 1680 at the following test-pressure difference:
	C. Water Penetration: No water penetration when tested according to ASTM E 1646 at the following test-pressure difference:
	D. Thermal Movements: Provide metal roof panel assemblies that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	1.04 CODE/STANDARD COMPLIANCE
	A. Product Compliance: The roofing system in its entirety will be provided as one of the following:
	B. UL Class A Roof System requirements and FMG Class I Roof System for designated wind load per FMG Loss Prevention Data Sheet 1-28, “Wind Loads to Roof Systems and Roof Deck Securement.”
	C. Provide roof covering materials bearing UL Classification Marking on bundle, package and/or container indicating that materials have been produced under UL's Classification and Follow-up Service.
	D. Comply with the following testing procedures:

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers trained and approved by manufacturer.
	B. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	C. Source Limitations: Obtain each type of metal roof panels through one source from a single manufacturer.
	D. Pre-Installation Conference: Conduct conference at Project site. Review methods and procedures related to metal roof panel assemblies.

	1.06 SUBMITTALS
	A. Product Data: Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of metal roof panel and accessory.
	B. Shop Drawings: Show fabrication and installation layouts of metal roof panels; details of edge conditions, joints, panel profiles, corners, an�chorages, trim, flashings, closures, and accessories; and special details. Distin�guish between factory- and field-assembled work.
	C. Calculations Include calculations with registered engineer seal, verifying wall panel and attachment method resist wind pressures imposed on it pursuant to applicable building codes.
	D. Samples for Verification: For each type of exposed finish required, prepared on samples of size indicated below:
	E. Qualification Data: For Installer and Manufacturer.
	F. Field quality control inspection reports.
	G. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for the following:
	H. Maintenance Data: For metal roof panels to include in maintenance manuals.
	I. Warranties: Special warranties specified in this Section.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, sheets, metal roof panels, and other manufactured items so as not to be damaged or deformed. Package metal roof panels for protection during transportation or handling.
	B. Unload, store, and erect metal roof panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack metal roof panels on platforms or pallets, covered with suitable weathertight and ventilated covering. Store metal roof panels to ensure dryness. Do not store metal roof panels in contact with other materials that might cause staining, denting, or other surface damage.
	D. Protect strippable protective covering on metal roof panels from exposure to sunlight and high humidity, except to extent necessary for period of metal roof panel installation.

	1.08 PROJECT CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit assembly of metal roof panels to be performed according to manufacturers’ written instruction and warranty requirements.
	B. Field Measurements: Verify locations of roof framing and roof opening dimensions by field measurements before metal roof panel fabrication and indicate measurements on shop drawings.

	1.09 WARRANTY
	A. Manufacturer’s Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or replace components of metal roof panel assemblies that fail in materials or workmanship within specified warranty period.
	B. Panel Finish Warranty: Manufacturer’s standard form in which manufacturer agrees to repair finish or replace metal roof panels that show evidence of deterioration of factory-applied finishes within specified warranty period.


	PART 2 - PRODUCTS
	2.01 PANEL MATERIALS
	A. Basis-of-Design:
	B. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet metallic coated by the hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755.
	C. Provide full length panels, typical with no intermediate lap joints.

	2.02 UNDERLAYMENT MATERIALS
	A. Refer to Section 07 13 20 – SELF-ADHERING SHEET UNDERLAYMENT and Section 07 22 00 – ROOF AND DECK INSULATION for substrate and underlayment materials.
	B. Slip Sheet (if required): Building paper, minimum 5 lb/100 sq. ft., rosin sized.

	2.03 MISCELLANEOUS MATERIALS
	A. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and other suitable fasteners designed to withstand design loads. Provide exposed fasteners with heads matching color of metal roof panels by means of plastic caps or factory-applied coating.
	B. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.04 ACCESSORIES
	A. Roof Panel Accessories: Provide components required for a complete metal roof panel assembly including trim, fascias, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal roof panels, unless otherwise indicated.
	B. Flashing and Trim: Formed from 0.0179 inch thick, aluminum-zinc alloy-coated steel sheet pre-painted with coil coating. Provide flashing and trim as required to seal against weather and to provide finished appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fascias, and fillers. Finish flashing and trim with same finish system as adjacent metal roof panels.

	2.05 FABRICATION
	A. General: Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, by manufac�turer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and structural requirements.
	B. Provide panel profile for full length of panel.
	C. Sheet Metal Accessories: Fabricate flashing and trim to comply with recommendations in SMACNA’s “Architectural Sheet Metal Manual” that apply to the design, dimensions, metal, and other characteristics of item indicated.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances, metal roof panel supports, and other conditions affecting performance of work.
	B. Examine roughing-in for components and systems penetrating metal roof panels to verify actual locations of penetrations relative to seam locations of metal roof panels before metal roof panel installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 UNDERLAYMENT INSTALLATION
	A. Felt Underlayment (if required): Install felt underlayment and building-paper slip on membrane covered roof sheathing under metal roof panels, unless otherwise recommended by metal roof panel manufacturer. Use adhesive for temporary anchorage, where possible, to minimize use of mechanical fasteners under metal roof panels. Apply from eave to ridge, in shingle fashion to shed water, with lapped joints of not less than 2 inches.

	3.03 METAL ROOF PANEL INSTALLATION, GENERAL
	A. General: Provide metal roof panels of full length from eave to ridge with no horizontal joints. Anchor metal roof panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	B. Fasteners:
	C. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by metal roof panel manufacturer.
	D. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal roof panel assemblies. Provide types of gaskets, fillers, sealants indicated or, if not otherwise indicated, types recommended by metal roof panel manufacturer.

	3.04 ACCESSORY INSTALLATION
	A. General: Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion. Coordinate installation with flashings and other components.
	B. Fascia, Flashing, Gutters, and Trim: Comply with performance requirements, manufacturer’s written installation instructions, and SMACNA’s “Architectural Sheet Metal Manual.” Provide concealed fasteners where possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that will be permanently watertight and weather resistant.
	C. Touch up cut edges with manufacturer’s matching color.

	3.05 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align metal roof panel units within installed tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8 inch offset of adjoining faces and of alignment of matching profiles.

	3.06 FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect completed metal roof panel installation, including accessories. Report results in writing.
	B. Remove and replace applications of metal roof panels where inspections indicate that they do not comply with specified requirements.
	C. Additional inspections, at Contractor’s expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.07 CLEANING AND PROTECTION
	A. Remove temporary protective coverings and strippable films, if any, as metal roof panels are installed, unless otherwise indicated in manufacturer’s written installation instructions. On completion of metal roof panel installation, clean finished surfaces as recommended by metal roof panel manufacturer. Maintain in a clean condition during construction.
	B. Replace metal roof panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	07 42 13.13 Metal Wall Panels
	07 62 00-Sheet Metal Flashing &  Trim
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. ROUGH CARPENTRY: Section 06 10 00.
	C. SELF-ADHERING SHEET UNDERLAYMENT: Section 07 13 20.
	D. ROOF AND DECK INSULATION: Section 07 22 00.
	E. STANDING SEAM METAL ROOF PANELS: Section 07 41 13.
	F. FORMED METAL WALL PANELS: SECTION 07 42 13.13.
	G. JOINT SEALANTS: Section 07 92 00.

	1.03 QUALITY ASSURANCE
	A. Installer's Qualifications: Flashing and sheet metal work shall be fabricated by a qualified sheet metal fabricator with at least five (5) years documented experience in installations of a similar nature.
	B. Reference Standards: Comply with provisions of the following, unless otherwise indicated or specified:
	C. Performance Requirements:

	1.04 SUBMITTALS
	A. Product Data: Submit complete product data, including manufacturer’s material and finish data, installation instructions, and general recommendations for each specified flashing material and fabricated product.
	B. Shop Drawings: Complete shop drawings shall be prepared for all flashing and sheet metal work fabrication, soffit system, assembly, and attachment details, size of all members, fastening devices, supports and anchors, patterns, clearances, and all necessary connections to work of other trades.
	C. Installer’s Qualifications: Submit documented evidence of installer’s qualifications.
	D. Warranty: Submit specimen copy of specified warranty.

	1.05 HANDLING AND STORAGE
	A. Sheet metal materials shall be carefully handled to prevent damage to surfaces, edges, and ends; and shall be stored at the site above the ground in a covered, dry location.  Damaged items that cannot be restored to original condition will be rejected and shall be replaced at no additional cost to the Owner.

	1.06 PROJECT CONDITIONS
	A. Coordinate work of this Section with interfacing and adjoining work for proper sequencing of each installation.  Ensure best possible weather resistance and durability of work and protection of materials and finishes.

	1.07 WARRANTY
	A. Finish Warranty:  Provide manufacturer's standard fifteen (15) year written performance warranty.


	PART 2 - PRODUCTS
	2.01 MATERIALS
	A. Pre-Finished Galvanized (Hot-Dipped) Sheet Metal Material:

	2.02 FABRICATION
	A. Shop fabricate work to greatest extent possible, with applicable requirements of SMACNA "Architectural Sheet Metal Manual" and other recognized industry practices.  Fabricate for waterproof and weather-resistant performance; with expansion provisions for running work, sufficient to permanently prevent leakage, damage or deterioration of the work.
	B. Form work to fit substrates.  Comply with material manufacturer’s published instructions and current recommendations for forming material.  Form exposed sheet metal work without excessive oil-canning, buckling and tool marks, true to line and levels indicated, with exposed edges folded back to form hems.


	PART 3 - EXECUTION
	3.01 PREPARATION
	A. Surfaces that are to receive sheet metal work shall be even, smooth, sound, thoroughly clean and dry, and free from defects that might affect their application.

	3.02 INSTALLATION
	A. Install sheet metal fabrications as required for the work.
	B. Perform cutting, fitting, drilling, and other operations as required to complete the work. Accessories and other components necessary to complete the work, whether or not specifically indicated or specified, shall be provided.  Where sheet metal abuts or extends into adjacent materials, the juncture shall be executed in a manner to ensure weathertight construction.
	C. Manufactured items shall be installed in strict accordance with manufacturer's published instructions.
	D. All surfaces exposed to view shall be installed using continuous cleats to provide no visible fasteners.

	3.03 CLEAN UP
	A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal or deterioration of finishes.



	07 84 13 - Penetration Firestopping
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. SUMMARY OF WORK: Section 01 11 00:
	B. Division 07 Section "Fire-Resistive Joint Systems" for joints in or between fire-resistance-rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.

	1.02 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.03 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Product Schedule: For each penetration firestopping system. Include location and design designation of qualified testing and inspecting agency.
	C. Qualification Data: For qualified Installer.
	D. Installer Certificates: From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirements."
	B. Fire-Test-Response Characteristics: Penetration firestopping shall comply with the following requirements:

	1.05 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, condensation, or other causes.
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.06 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.


	PART 2 - PRODUCTS
	2.01 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated. Penetration firestopping systems shall be compatible with one another, with the substrates forming openings, and with penetrating items if any.
	B. Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.
	C. Penetrations in Horizontal Assemblies: Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.
	D. Penetrations in Smoke Barriers: Provide penetration firestopping with ratings determined per UL 1479.
	E. Exposed Penetration Firestopping: Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. VOC Content: Provide penetration firestopping that complies with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	G. Accessories: Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required. Use only those components specified by penetration firestopping manufacturer and approved by qualified testing and inspecting agency for firestopping indicated.

	2.02 FILL MATERIALS
	A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to one end of the sleeve for fastening to concrete formwork, and a neoprene gasket.
	B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	E. Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	F. Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil on one side.
	G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	H. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect pillows/bags from being easily removed.
	I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:

	2.03 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other items or procedures needed to produce products of uniform quality with optimum performance characteristics for application indicated.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning: Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	B. Priming: Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape: Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove stains. Remove tape as soon as possible without disturbing firestopping's seal with substrates.

	3.03 INSTALLATION
	A. General: Install penetration firestopping to comply with manufacturer's written installation instructions, UL and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestopping by proven techniques to produce the following results:

	3.04 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of firestopping edge so labels will be visible to anyone seeking to remove penetrating items or firestopping. Use mechanical fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed. Include the following information on labels:

	3.05 FIELD QUALITY CONTROL
	A. Engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.06 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.

	3.07 PENETRATION FIRESTOPPING SCHEDULE
	A. As indicated on drawings.



	07 84 46- Fire-Resistive Joint Systems
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. SUMMARY OF WORK: Section 01 11 00:
	B. Division 07 Section "Fire-Resistive Joint Systems" for joints in or between fire-resistance-rated construction, at exterior curtain-wall/floor intersections, and in smoke barriers.

	1.02 SUMMARY
	A. Section Includes:

	1.03 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Product Schedule: For each fire-resistive joint system. Include location and design designation of qualified testing agency.
	C. Qualification Data: For qualified Installer.
	D. Installer Certificates: From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for fire-resistive joint systems.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications: A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified Firestop Contractor Program Requirements."
	B. Fire-Test-Response Characteristics: Fire-resistive joint systems shall comply with the following requirements:
	C. Fire-resistive joint system products bear classification marking of qualified testing agency.
	D. Fire-resistive joint systems correspond to those indicated by reference to designations listed by the following:

	1.05 PROJECT CONDITIONS
	A. Environmental Limitations: Do not install fire-resistive joint systems when ambient or substrate temperatures are outside limits permitted by fire-resistive joint system manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	B. Install and cure fire-resistive joint systems per manufacturer's written instructions using natural means of ventilation or, where this is inadequate, forced-air circulation.

	1.06 COORDINATION
	A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed according to specified requirements.
	B. Coordinate sizing of joints to accommodate fire-resistive joint systems.


	PART 2 - PRODUCTS
	2.01 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which fire-resistive joint systems are installed. Fire-resistive joint systems shall accommodate building movements without impairing their ability to resist the passage of fire and hot gases.
	B. Joints in or between Fire-Resistance-Rated Construction: Provide fire-resistive joint systems with ratings determined per ASTM E 1966 or UL 2079:
	C. Joints at Exterior Curtain-Wall/Floor Intersections: Provide fire-resistive joint systems with rating determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg or ASTM E 2307.
	D. Joints in Smoke Barriers: Provide fire-resistive joint systems with ratings determined per UL 2079.
	E. Exposed Fire-Resistive Joint Systems: Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. VOC Content: Provide fire-resistive joint systems that comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	G. Accessories: Provide components of fire-resistive joint systems, including primers and forming materials, that are needed to install fill materials and to maintain ratings required. Use only components specified by fire-resistive joint system manufacturer and approved by the qualified testing agency for systems indicated.


	PART 3 - EXECUTION
	3.01 INSTALLATION
	A. Priming: Prime substrates where recommended in writing by fire-resistive joint system manufacturer using that manufacturer's recommended products and methods. Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	C. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	D. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:

	3.02 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels will be visible to anyone seeking to remove or penetrate joint system. Use mechanical fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed. Include the following information on labels:

	3.03 FIELD QUALITY CONTROL
	A. Inspecting Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements.
	D. Clean off excess fill materials adjacent to joints as the Work progresses by methods and with cleaning materials that are approved in writing by fire-resistive joint system manufacturers and that do not damage materials in which joints occur.
	E. Provide final protection and maintain conditions during and after installation that ensure fire-resistive joint systems are without damage or deterioration at time of Substantial Completion.



	07 92 00-Joint Sealants
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13.
	C. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.
	D. GLASS AND GLAZING: Section 08 81 00
	E. FIXED LOUVERS: Section 08 91 19.
	F. PAINTING: Section 09 91 00.

	1.03 QUALITY ASSURANCE
	A. Installer Qualifications: The Installer shall have a minimum of five (5) years continuous documented experience in the application of the types of materials required, and approved or licensed by the manufacturer to install elastomeric sealants required for this Project.
	B. Product Testing: Obtain test results for test reports required as submittals from a qualified testing agency based on testing current sealant formulations within a 36 month period preceding commencement of the Work.
	C. Performance Requirements: Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.

	1.04 SUBMITTALS
	A. Product Data: Submit complete manufacturer's technical data for each manufactured item.  Include the following:
	B. Samples: Submit the following samples:
	C. Qualification Data: For Installer and testing agency.
	D. Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the following:

	1.05 PRODUCT DELIVERY AND STORAGE
	A. Deliver all products to the Project site undamaged, and in the manufacturer's original packing.  Store products within the manufacturers’ published temperature tolerances.

	1.06 ENVIRONMENTAL CONDITIONS
	A. Do not install joint sealant materials when the ambient and substrate temperatures are below 40 degrees F, unless the manufacturer specifically recommends application of materials at lower temperatures.  If Project progress or any other condition requires installations when ambient and substrate temperatures are below 40 degrees F (or below the minimum installation temperature recommended by the manufacturer), consult the manufacturer's representative and establish the minimum provisions required to ensure satisfactory work. Record in writing to the manufacturer, with a copy to the Engineer, the conditions under which such installation must proceed, and the provisions made to ensure satisfactory work.
	B. Do not proceed with installation of bulk compounds during inclement weather unless the full compliance with all requirements and manufacturer's published instructions.
	C. Do not proceed with the installation of elastomeric sealants under extreme temperature conditions which would cause joint openings to be at either maximum or minimum width, or when such extreme temperatures or heavy wind loads are forecast during the period required for initial or nominal cure of elastomeric sealants.  Whenever possible, schedule the installation and cure of elastomeric sealants during periods of mean temperatures (nominal joint width shown) so that subsequent stresses upon the cured sealants will be minimized.

	1.07 WARRANTY
	A. Special Project Warranty: Provide a written warranty, signed by the installer and Contractor, against defects materials and workmanship for joint sealants which fail to perform as airtight or watertight joints; or fail in joint adhesion, cohesion, abrasion resistance, weather resistance, extrusion resistance, migration resistance, stain resistance, or general durability; or appear to deteriorate in any other manner not clearly specified in joint sealant manufacturer's published data as an inherent quality of the material for the exposure indicated.


	PART 2 - PRODUCTS
	2.01 GENERAL
	A. Hardnesses indicated and specified are intended to indicate the general range necessary for overall performance.  The manufacturer's technical representative shall determine the actual hardness recommended for the conditions of installation and use.  Except as otherwise indicated or recommended, compounds shall be provided within the range of hardness (Shore A, Fully cured, at 75 degrees F) of 25 to 40.
	B. Prior to installation of each specified sealant, confirm its compatibility with the joint surfaces, joint fillers, and other materials in the joint system. Only materials that are known to be fully compatible with the actual installation conditions, as shown by manufacturer's published data or certification, shall be provided.

	2.02 SEALANTS
	A. Exterior Sealants: Sealants for exterior locations and all interior and exterior expansion joints shall be cold-applied elastomeric joint sealant, two-part polyurethane sealant complying with ASTM C 920.
	B. Interior Sealants: Sealants for interior locations shall be acrylic latex sealant compound, non-staining, non-bleeding, paintable, complying with ASTM C 834.

	2.03 MISCELLANEOUS MATERIALS
	A. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to joint substrates.
	B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by the sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or joint surfaces at back of joint where such adhesion would result in sealant failure. Provide self-adhesive tape where applicable.
	C. Backer Rods: Provide closed-cell, expanded polyethylene backer rods.  The size and shape of the rod shall be that which will control the joint, form optimum shape of sealant bead on the back side, and provide a highly compressible backer to minimize the possibility of sealant extrusion when the joint is compressed.

	2.04 COLORS
	A. For concealed joints, provide manufacturer's standard color from the product that has the best overall performance qualities for the application shown.  For exposed joints, the Architect or Owner will select colors from the manufacturer's standard or premium line of colors from the product that provides the match to the materials.


	PART 3 - EXECUTION
	3.01 INSPECTION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint sealant manufacturer’s written instructions and the following requirements:
	B. Joint Priming: Prime joint substrates, where recommended in writing by joint sealant manufacturer, based on prior experience. Apply primer to comply with joint sealant manufacturer’s written instructions. Confine primers to areas of joint sealant bond; do not allow spillage or migration onto adjoining surfaces.
	C. Masking Tape: Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove tape immediately after tooling without disturbing joint seal.

	3.03 JOINT SEALANT INSTALLATION
	A. General: Comply with joint sealant manufacturers’ published instructions, unless more stringent requirements are shown or specified, or the manufacturer's technical representative recommends otherwise.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Prime or seal joint surfaces as indicated or recommended by the sealant manufacturer.  Do not spill or allow primers or sealers to migrate onto adjoining surfaces.
	D. Install sealant backer rods for all elastomeric sealants, unless indicated to be omitted or recommended to be omitted by sealant manufacturer for the application shown.
	E. Install bond breaker tape where required by manufacturer's recommendations to ensure that elastomeric sealants will perform properly, or as indicated on the Plans.
	F. Employ only proven installation techniques that will ensure sealants are deposited in uniform, continuous ribbons without gaps or air pockets, with complete "wetting" of the joint bond surfaces equally on opposite sides.  Unless otherwise indicated, fill sealant joints to a slightly concave surface and slightly below adjoining surfaces.  Where horizontal joints occur between a horizontal surface and a vertical surface, fill joints to form a slight cove, so that the joint will not trap moisture and dirt.
	G. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	H. Install sealants to depths indicated, or if not indicated, as recommended by the sealant manufacturer, but within the following general limitations measured at the center (thin) section of the bead.
	I. Do not permit joint sealant materials (primers, sealers, or sealants) to spill onto adjoining surfaces, or be allowed to migrate into the voids of adjoining surfaces including rough textures.  Use masking tape or other precautionary devices to prevent staining of adjoining surfaces.
	J. Promptly remove excess sealant from surfaces adjacent to joints as the work progresses.  Clean adjoining surfaces as necessary to eliminate evidence of spillage, without damage to the adjoining surfaces or finishes.

	3.04 CURE AND PROTECTION
	A. Cure sealants in compliance with the manufacturer's published instructions and current recommendations to obtain high early bond strength, internal cohesive strength, and surface durability.
	B. The installer shall advise the Contractor of procedures required for the curing and protection of sealants compounds during the construction period, so that they will be without deterioration or damage (other than normal wear and weathering), at the time of Final Acceptance.



	08 11 13-Hollow Metal Doors and  Frames
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. DOOR HARDWARE: Section 08 71 00.
	C. PAINTING: Section 09 91 00.

	1.03 QUALITY ASSURANCE
	A. Approved Products: As applicable, products used herein shall comply with requirements of the Florida Product Approval System as required by Florida Statute 553.842 and Florida Administrative Code 9B-72.
	B. Manufacturer/Fabricator: Steel doors and frames shall be manufactured by a single firm specializing in the production of this type of work.
	C. Reference Standards: Comply with provisions of the following, unless otherwise indicated or specified:
	D. Fire-Resistance Classifications: Where fire-resistance classifications are shown or scheduled for steel doors and frame assemblies, the doors and frames shall comply with the requirements of NFPA 80, and shall have been tested and rated with the appropriate hardware by Underwriters Laboratories (UL).  A UL label shall be provided on each door and frame so classified.
	E. Wind Resistance: Exterior door assemblies shall comply with Florida Building Code Test Protocol TAS 201- Impact and Test Procedures and Test Protocol TAS 203 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading.

	1.04 SUBMITTALS
	A. Product Data: Submit manufacturer's technical information and installation instructions for each type of door and frame.
	B. Shop Drawings: Submit shop drawings for steel doors and frames as follows, and as a package with submittals for other doors and finish hardware to enable a coordinated review of all door openings for the Project.
	C. Schedule:

	1.05 PRODUCT DELIVERY AND STORAGE
	A. Doors and frames shall be protected during transit, storage, and handling to prevent damage, soiling, and deterioration.
	B. Each door shall be packaged at the factory in a separate heavy paper carton. Each carton shall be marked for location to correspond with the Shop Drawings.
	C. Ship welded frames in bundles securely strapped or in packages.
	D. Store doors and frames at the building site under cover.  Frames shall be stored in an upright position.  Place the units on at least 4 inch wood sills or on floors in a manner that will prevent rust or damage.  Avoid the use of nonvented plastic or canvas shelters that create a humidity chamber.  If the wrapper on the door becomes wet, remove the carton immediately.  Provide a 1/4 inch air space between the doors to promote air circulation.

	1.06 PROJECT CONDITIONS
	A. Field Measurements: Obtain and verify all measurements at the buildings as required to properly fabricate and install all special door and frame requirements if and when they occur.  Verify all conditions that may affect door installation.


	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Products: Provide one of the following:

	2.02 MATERIALS AND FABRICATION
	A. Pressed Steel Frames:
	B. Steel Doors:
	C. Labeled Steel Doors and Frames:
	D. Metal Finishes:
	E. Hardware Provisions and Reinforcing:
	F. Location of Hardware: The location of hardware in connection with hinged and other swing type hollow metal doors and frames shall be as follows, unless indicated or specified otherwise:
	G. Frame Anchors:

	2.03 FABRICATION
	A. All work shall be shop fabricated to required profiles by forming and welding with corners, angles and edges straight and sharp.
	B. Fit and fabricate accurately with corners, joints, seams and surfaces free from warp, buckles or other defects.


	PART 3 - EXECUTION
	3.01 INSPECTION
	A. Examine the areas and conditions under which steel doors and frames are to be installed.  Do not proceed with steel door and frame installation until unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. General: Install standard steel doors, frames and accessories in accordance with approved shop drawings, manufacturer's data and as herein specified.
	B. Steel Frames:
	C. Steel Doors:

	3.03 ADJUST AND CLEAN
	A. Prime Coat Touch-up: Immediately after installation, sand smooth all rusted or damaged areas of prime coat and apply touch-up of compatible air-drying primer.
	B. Final Adjustments: Check and readjust operating finish hardware items, leaving steel doors and frames undamaged and in complete and proper operating condition.
	C. Cleaning: Immediately prior to final inspection and before Final Acceptance, remove all protective materials and clean all exposed members. Do not use abrasives or harmful cleaning agents.



	08 14 16 - Flush Wood Doors
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. SUMMARY OF WORK: Section 01 11 00:
	B. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13
	C. DOOR HARDWARE: Section 08 71 00.

	1.02 SUMMARY
	A. Section Includes:

	1.03 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of door. Include details of core and edge construction, louvers, and trim for openings. Include factory-finishing specifications.
	B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door; construction details not covered in Product Data; and the following:
	C. Samples for Initial Selection: Material samples for manufacturer’s full range of factory finished doors.

	1.05 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For special warranty.
	B. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.

	1.06 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer that is certified for chain of custody by an FSC-accredited certification body and is a certified participant in AWI's Quality Certification Program.
	B. Chain-of-custody certification is not required for subcontractors (entities that install products) but is required for vendors unless they are simply acting as an agent of manufacturer and the sale is actually between manufacturer and Contractor or subcontractor.
	C. Vendor Qualifications: A vendor that is certified for chain of custody by an FSC-accredited certification body.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.
	B. Package doors individually in cardboard cartons and wrap bundles of doors in plastic sheeting.
	C. Mark each door on bottom rail with opening number used on Shop Drawings.

	1.08 FIELD CONDITIONS
	A. 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.
	B. 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 temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 43 and 70 percent during remainder of construction period.

	1.09 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.


	PART 2 - PRODUCTS
	2.01 FLUSH WOOD DOORS, GENERAL
	A. Quality Standard: In addition to requirements specified, comply with WDMA I.S.1-A, "Architectural Wood Flush Doors."
	B. Certified Wood: Flush wood doors shall be certified as "FSC Pure" or "FSC Mixed Credit" according to FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship," and to FSC STD-40-004, "FSC Standard for Chain of Custody Certification."
	C. Low-Emitting Materials: Fabricate doors with adhesives and composite wood products that do not contain urea formaldehyde.
	D. WDMA I.S.1-A Performance Grade:
	E. Fire-Rated Wood Doors (if applicable): Doors complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	F. Smoke- and Draft-Control Door Assemblies (if applicable): Listed and labeled for smoke and draft control, based on testing according to UL 1784.
	G. Structural-Composite-Lumber-Core Doors (if applicable):
	H. Mineral-Core Doors:

	2.02 VENEER-FACED DOORS FOR TRANSPARENT FINISH
	A. Interior Solid-Core Doors:

	2.03 FABRICATION
	A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.
	B. Factory machine doors for hardware that is not surface applied. Locate hardware to comply with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, BHMA-156.115-W, and hardware templates.
	C. Transom and Side Panels: Fabricate matching panels with same construction, exposed surfaces, and finish as specified for associated doors. Finish bottom edges of transoms and top edges of rabbeted doors same as door stiles.
	D. Openings: Factory cut and trim openings through doors.

	2.04 SHOP PRIMING
	A. Doors for Transparent Finish: Shop prime faces and all four edges with stain (if required), other required pretreatments, and first coat of finish per manufacturer’s recommended instructions. Seal edges of cutouts and mortises with first coat of finish.

	2.05 FACTORY FINISHING
	A. General: Comply with referenced quality standard for factory finishing. Complete fabrication, including fitting doors for openings and machining for hardware that is not surface applied, before finishing.
	B. Factory finishes doors that are indicated to receive transparent finish.
	C. Use only paints and coatings that comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."
	D. Transparent Finish:


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine doors and installed door frames, with Installer present, before hanging doors.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Hardware: For installation, see Section 087100 "Door Hardware.".
	B. Installation Instructions: Install doors to comply with manufacturer's written instructions and referenced quality standard, and as indicated.
	C. Job-Fitted Doors: Align and fit doors in frames with uniform clearances and bevels as indicated below; do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors. Machine doors for hardware. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
	D. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.
	E. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at Project site.

	3.03 ADJUSTING
	A. Operation: Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors may be repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.



	08 35 13 Bi-Fold Glass Doors
	PART 1 - GENERAL
	1.01 SECTION INCLUDES
	A. Aluminum framed sliding/folding glass wall system, including frame, threshold, panels, sliding/folding and locking hardware, weather stripping, glass and glazing; designed to provide an operable glass wall, with sizes and configurations as shown on drawings.

	1.02 RELATED REQUIREMENTS
	A. SUMMARY OF WORK: Section 01 11 00:
	B. Section 05 12 00 - Structural Steel Framing.
	C. Section 07 90 00 - Joint Protection.
	D. Section 08 80 00 - Glazing: Glass and glazing accessories.

	1.03 REFERENCE STANDARDS
	A. American Architectural Manufactures Association (AAMA):
	B. American National Standards Institute (ANSI):
	C. American Society for Testing and Materials (ASTM):
	D. Consumer Product Safety Commission (CPSC):
	E. National Fenestration Rating Council (NFRC):

	1.04 SUBMITTALS
	A. Product Data: Manufacturer’s literature including independently tested data listing performance criteria and Owner’s Manual with installation instructions.
	B. Shop Drawings: Indicate dimensioning, direction of swing, configuration, swing panels, typical head jamb, side jambs and sill details, type of glazing material, and handle height.
	C. Hardware Schedule: Complete itemization of each item of hardware to be provided for each panel, cross-referenced to panel identification numbers in Contract Documents.
	D. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner’s name and registered with manufacturer.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Company specializing in manufacturing aluminum framed bi-folding glass wall systems with a minimum three years of documented experience. Single source manufacturer.
	B. Installer Qualifications: Installer experienced in the installation of manufacturer’s products or other similar products for large openings. Installer to provide reference list of at least 3 projects of similar scale and complexity successfully completed in the last 3 years.
	C. Performance Requirements: Provide from manufacturer that has independently tested typical units.

	1.06 WARRANTY
	A. Provide manufacturer’s standard warranty against defects in materials and workmanship.
	B. Warranty Period: Three years from date of delivery by manufacturer.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to job site in the manufacturer’s original protective cartons or crates. Do not deliver units until the project is ready for their installation.
	B. Protect units from damage. Store material under cover, protected from weather and construction activities.

	1.08 PROJECT CONDITIONS
	A. Field measurements: Check opening by accurate field measurement before fabrication. Show recorded measurements on shop drawings. Coordinate fabrication schedule with construction progress to avoid delay of the work and possible damage to the finished product.


	PART 2 - PRODUCTS
	2.01 ACCEPTABLE MANUFACTURER’S
	A. Basis of design: Design is based on The Monterey S55 Series manufactured by: C.R. Laurence Company (CRL)

	2.02 MATERIALS
	A. A. Frame and Panels: From manufacturer’s standard profiles, provide head track, side jambs, and panels with dimensions shown on drawings.
	B. Glass:
	C. Locking Hardware and Handles:
	D. Sliding/Folding Hardware: Provide manufacturer’s standard combination sliding and folding hardware with top and bottom tracks and threshold.
	E. Maximum weight per leaf:
	F. Adjustment: Provide system capable of adjustments without removing panels from tracks.
	G. Other Components:

	2.03 FABRICATION
	A. Use extruded aluminum frame and panel profiles with hinges, sliding, and folding hardware, locking hardware and handles, glass and glazing and weather stripping as specified herein to make a folding glass wall. Factory pre-assemble as is standard for manufacturer and ship with all components and installation instructions.
	B. Sizes and Configurations: See drawings for selected custom dimensions within maximum frame sizes possible as indicated in manufacturer’s literature. See drawings for selected number of panels and configuration. Inward [OR outward] opening unit. On configurations with a swing panel, looking from inside, primary swing panel on the left [OR right].


	PART 3 - EXECUTION
	3.01 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.

	3.02 INSTALLATION
	A. Install bi-folding glass 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. Coordinate attachment and seal of perimeter air and vapor barrier materials.
	I. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal barrier.
	J. Set thresholds in bed of mastic and secure.
	K. Install glass and infill panels in accordance with Section 08 8000, using glazing method required to achieve performance criteria.
	L. Install perimeter sealant in accordance with Section 07 9005.
	M. Touch-up minor damage to factory applied finish; replace components that cannot be satisfactorily repaired.

	3.03 TOLERANCES
	A. Maximum Variation from Plumb: 0.06 inches every 3 ft (1.5 mm/m) non-cumulative or 1/16 inches per 10 ft (1.5 mm/3 m), whichever is less.
	B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch (0.8 mm).

	3.04 ADJUSTING
	A. Adjust operating hardware and leaf for smooth operation.

	3.05 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. Take care to remove dirt from corners. Wipe surfaces clean.
	C. Remove excess sealant by method acceptable to sealant manufacturer.

	3.06 PROTECTION
	A. Protect installed products from damage during subsequent construction.



	08 41 13-Aluminum-Framed Entrances  and Storefronts
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes exterior aluminum-framed entrances and entrance doors.

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. JOINT SEALANTS: Section 07 92 00.
	C. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13.
	D. DOOR HARDWARE: Section 08 71 00.
	E. GLASS AND GLAZING: Section 08 81 00.
	F. LC PRIVACY GLASS – Section 08 88 36.

	1.03 QUALITY ASSURANCE
	A. Approved Products: As applicable, products used herein shall comply with requirements of the Florida Product Approval System as required by Florida Statute 553.842 and Florida Administrative Code 9B-72.
	B. Code Compliance: Total installation must comply with the requirements of the Florida Building Code, latest adopted edition, as amended, including Test Protocols for High Velocity Hurricane Zones.
	C. Wind Loads: Installed windows to withstand wind pressure loads (positive and negative) normal to wall plane indicated in accordance with the Florida Building Code for the geographical location of the Project.
	D. Installer Qualifications: Capable of assuming engineering responsibility and performing work of this Section and who is acceptable to manufacturer.
	E. Testing Agency Qualifications: An independent agency qualified according to ASTM E 699 for testing indicated.
	F. Accessible Entrances: Comply with the U.S. Architectural & Transportation Barriers Compliance Board’s “Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG).”
	G. Welding: Qualify procedures and personnel according to AWS D1.2 “Structural Welding Code - Aluminum.”

	1.04 PERFORMANCE REQUIREMENTS
	A. General: Provide aluminum-framed systems, including anchorage, capable of withstanding, without failure, the effects of the following:
	B. Deflection of Framing Members:
	C. Structural Test Performance: Provide aluminum-framed systems tested according to ASTM E 330 as follows:
	D. Windborne-Debris-Impact-Resistance-Test Performance: Provide aluminum-framed systems that pass large and small missile-impact tests and cyclic-pressure tests according to Florida Building Code, latest adopted edition, as amended.
	E. Thermal Movements: Provide aluminum-framed systems that allow for thermal movements from the following maximum change (range) in ambient and surface temperatures. Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	F. Water Penetration Under Dynamic Pressure: Provide aluminum-framed systems that do not evidence water leakage through fixed glazing and framing areas when tested according to AAMA 501.1 under dynamic pressure equal to 20 percent of positive wind load design pressure, but not less than 6.24 lbf/sq. ft..
	G. Condensation Resistance: Provide aluminum-framed systems with fixed glazing and framing areas having condensation resistance factor (CRF) of not less than 54 when tested according to AAMA 1503.
	H. Average Thermal Conductance: Provide aluminum-framed systems with fixed glazing and framing areas having average U-factor of not more than 0.48 But/sq. ft. x h x deg F when tested according to AAMA 1503.

	1.05 SUBMITTALS
	A. Product Data: Include� construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of product indicated.
	B. Shop Drawings: For aluminum-framed systems. Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Verification: For each type of exposed finish required, in manufacturer’s standard sizes.
	D. Welding certificates.
	E. Qualification Data: For Installer and testing agency.
	F. Field quality control test and inspection reports.
	G. Maintenance Data: For aluminum-framed system to include in maintenance manuals.
	H. Warranties: Special warranties specified in this Section.

	1.06 PROJECT CONDITIONS
	A. Field Measurements: Verify actual locations of structural supports for aluminum-framed systems by field measurements before fabrication and indicate measurements on shop drawings.

	1.07 WARRANTY
	A. Special Assembly Warranty: Manufacturer’s standard form in which manufacturer  agrees to repair or replace components of aluminum-framed systems that do not comply with requirements or that deteriorate as defined in this Section within the specified warranty period.
	B. Special Finish Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or replace components on which finishes fail within specified warranty period. Warranty does not include normal weathering.


	PART 2 - PRODUCTS
	2.01 MANUFACTURER/SYSTEM
	A. Subject to compliance with requirements, aluminum entrance and storefront system shall be as follows:

	2.02 MATERIALS
	A. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated.
	B. Steel Reinforcement: With manufacturer’s standard corrosion-resistant primer complying with SSPC-PS Guide No. 12.00 applied immediately after surface preparation and pretreatment. Select surface preparation methods according to recommendations in SSPC-SP COM and prepare surfaces according to applicable SSPC standard.

	2.03 FRAMING SYSTEMS
	A. Framing Members: Manufacturer’s standard extruded aluminum framing members of thickness required and reinforced as required to support imposed loads.
	B. Brackets and Reinforcements: Manufacturer’s standard high-strength aluminum with non-staining, nonferrous shims for aligning system components.
	C. Fasteners and Accessories: Manufacturer’s standard corrosion-resistant, nonstaining, non-bleeding fasteners and accessories compatible with adjacent materials.
	D. Concrete and Masonry Inserts: Hot-dip galvanized cast iron, malleable iron, or steel inserts complying with ASTM A 123 or ASTM A 153 requirements.
	E. Flashing: Manufacturer’s standard corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials. Form exposed flashing from sheet aluminum finished to match framing and of sufficient thickness to maintain a flat appearance without visible deflection.
	F. Framing System Gaskets and Sealants: Manufacturer’s standard recommended by manufacturer for joint type.
	G. Provide architectural extruded mullions as shown on the plans.

	2.04 GLAZING SYSTEMS
	A. Glass: As specified in Section 08 81 80 - GLASS AND GLAZING.
	B. Glazing Gaskets: Manufacturer’s standard compression types, replaceable, molded or extruded, that maintain uniform pressure and watertight seal.
	C. Spacers and Setting Blocks: Manufacturer’s standard elastomeric types.
	D. Bond-Breaker Tape: Manufacturer’s standard TFE-fluorocarbon or polyethylene material to which sealants will not develop adhesion.

	2.05 DOORS
	A. Doors: Manufacturer’s standard glazed doors, for manual swing operation.

	2.06 DOOR HARDWARE
	A. General: Provide heavy-duty units in sizes types recommended by entrance system and hardware manufacturers for entrances and uses indicated.
	B. Continuous-Gear Hinges: Manufacturer’s standard with stainless steel bearings between knuckles; fabricated to full height of door and frame.
	C. Locking Devices, General: Do not require use of key, tool, or special knowledge for operation.
	D. Panic Exit Devices: Listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.
	E. Cylinders: As specified in Section 08 71 00 - DOOR HARDWARE.
	F. Strikes: Provide strike with black plastic dust box for each latch or lock bolt; fabricated for aluminum framing.
	G. Operating Trim: BHMA A156.6.
	H. Closers: With accessories required for a complete installation, sized as required by door size, exposure to weather, and anticipated frequency of use, and adjustable to meet field conditions and requirements for opening force.
	I. Weather Stripping: Manufacturer’s standard replaceable components.
	J. Weather Sweeps: Manufacturer’s standard exterior door bottom sweep with concealed fasteners on mounting strip.
	K. Thresholds: Raised thresholds beveled with a slope of not more than 1:2, with maximum height of 2 inch.

	2.07 ACCESSORY MATERIALS
	A. Joint Sealants: For installation at perimeter of aluminum-framed systems, as specified in Section 07 92 00 - JOINT SEALANTS.
	B. Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos, formulated for 30-mil thickness per coat.

	2.08 FABRICATION
	A. Form aluminum shapes before finishing.
	B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or grinding.
	C. Framing Members, General: Fabricate components that, when assembled, have the following characteristics:
	D. Mechanically Glazed Framing Members: Fabricate for flush glazing (without projecting stops).
	E. Door Frames: Reinforce as required to support loads imposed by door operation and for installing hardware:
	F. Doors: Reinforce doors as required for installing hardware.
	G. Hardware Installation: Factory install hardware to the greatest extent possible. Cut, drill, and tap for factory-installed hardware before applying finishes.
	H. After fabrication, clearly mark components to identify their locations in Project according to shop drawings.

	2.09 ALUMINUM FINISHES
	A. General: Comply with NAAMM’s "Metal Finishes Manual for Architectural and Metal Products" for recom�mendations relative to applying and designating finish�es.
	B. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating alumi�num finishes.
	C. Finish: Clear Anodized Per Manufacturer


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.

	3.02 INSTALLATION
	A. General:
	B. Metal Protection:
	C. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	D. Set continuous sill members and flashing in a full bed of sealant as specified in Section 07 92 00 - JOINT SEALANTS.
	E. Install components plumb and true in alignment with established lines and grades, without warp or rack.
	F. Install glazing as specified in Section 08 81 00 - GLASS AND GLAZING.
	G. Entrances: Install to produce smooth operation and tight fit at contact points.
	H. Install perimeter joint sealants as specified in Section 07 92 00 - JOINT SEALANTS and to produce weathertight installation.
	I. Erection Tolerances: Install aluminum-framed systems to comply with the following maximum tolerances:

	3.03 FIELD QUALITY CONTROL
	A. Repair or remove work where inspections indicate that it does not comply with specified requirements.
	B. Additional inspecting, at Contractor’s expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.04 ADJUSTING
	A. Entrances: Adjust operating hardware for smooth operation according to hardware manufacturers’ written instructions. For doors accessible to people with disabilities, adjust closers to provide a 3-second closer sweep period for doors to move from a 70-degree open position to 3 inches from the latch measured to the leading door edge.



	08 71 00-Door Hardware
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13.
	C. ALUMINUM FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.

	1.03 QUALITY ASSURANCE
	A. Code Compliance: Total installation must comply with the requirements of the Florida Building Code, current edition in force, including Test Protocols for High Velocity Hurricane Zones.
	B. Approved Products: As applicable, products used herein shall comply with requirements of the Florida Product Approval System as required by Florida Statute 553.842 and Florida Administrative Code 9B-72.
	C. Reference Standards: Comply with provisions of the latest adopted editions of the following:
	D. Installer Qualifications: An experienced installer who has completed finish hardware similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service performance.

	1.04 SUPPLIER QUALIFICATIONS
	A. Finish Hardware shall be furnished by one supplier, approved by the Engineer, with appropriate technical knowledge and experience to correctly interpret Drawings and Specifications. Supplier shall be prepared at all times during progress of installation to promptly provide a qualified Architectural Hardware Consultant (AHC) to approve its complete installation, in order that all items shall be installed in the best manner and function properly.  This will necessitate a project site visit prior to final inspection. Supplier shall be bona-fide direct distributor of all materials furnished.
	B. It shall be the supplier's responsibility to furnish hardware in accordance with the intent of this specification.  Where, by virtue of architectural design or by function, a change is necessary, hardware of equal design and quality shall be furnished upon written approval of Engineer.

	1.05 SUBMITTALS
	A. Product Data: Submit complete product data for each item of finish hardware listed in the Finish Hardware Schedule. Include installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Finish Hardware Schedule: Submit complete typewritten sets of the Finish Hardware Schedule. Organize the Hardware Schedule into door hardware sets indicating complete designations of every item required for each door. Organize door hardware sets in the same order as in Article 3.03 - FINISH HARDWARE SCHEDULE. No factory order shall be placed for finish hardware items until approval has been given by the Engineer.
	C. Keying Schedule: Submit a keying schedule prepared by the supplier, detailing the Owner’s keying instructions for locks. Include a schematic keying diagram and index each key to unique door designations. Refer to keying schedule at the end of this Section for additional information.
	D. Supplier Qualifications:

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. All items of finish hardware shall be delivered to the Project site, or as otherwise specified or required, and shall be checked in for completeness and familiarization with the Contractor.
	B. All items of finish hardware shall be packaged, numbered, and labeled to identify each opening for which it is intended, and to correspond with item numbers on the approved Finish Hardware Schedule.

	1.07 COORDINATION
	A. Templates: All finish hardware to be installed on, or in metal doors and/or frames, shall be manufactured to template.  Template machine screws shall be furnished for all such materials. Supplier shall furnish an approved Finish Hardware Schedule and all necessary template transmittals to metal frame fabricators, or other suppliers requiring same, for their coordination and use.


	PART 2 - PRODUCTS
	2.01 GENERAL
	A. An asterisk (*) after a manufacturer's name denotes whose product designation is used in the Finish Hardware Schedule for purposes of establishing minimum requirements.
	B. Other than those doors that are restricted to less than 180 degree opening by building or by overhead holders or stops, all butts and closer arms shall be of sufficient size to allow full 180-degree opening of doors.

	2.02 FINISHES
	A. Butts - Exterior:    US32D
	B. Butts - Interior:    US26D
	C. Locks:     US32D
	D. Closers:    SBL
	E. Door Stops and Miscellaneous:  US26D

	2.03 LOCATIONS
	A. Hardware locations dimension shall be as follows:

	2.04 BUTT HINGES
	A. Doors (1-3/4 Inch Thick): Minimum 4-1/2 inches high.
	B. Each door shall not have less than three hinges.
	C. All butts used with door closers shall be ball bearing.  All exterior doors shall have ball bearing butts, except as otherwise specified.
	D. All exterior out-swinging doors shall have butts with non-removable pins (NRP).
	E. Products: Provide butt hinges by one of the following manufacturers:

	2.05 LOCKSETS
	A. Locksets shall be mortised type with interchangeable core furnished in the functions as specified in the hardware sets.
	B. Levers, escutcheons, locksets and cylinders shall be the products of one manufacturer.
	C. Minimum wall thickness of levers and roses shall be .101 inch and .099 inch, respectively.
	D. All latch bolts shall have 3/4 inch throw.  All deadbolts shall have hardened steel inserts and 1 inch throw.
	E. Products: Provide one of the following:

	2.06 EXIT DEVICES (If applicable)
	A. All exit devices shall be listed under “Panic Hardware” in accident equipment list of Underwriters’ Laboratories (UL).
	B. All labeled doors with “Fire Exit Hardware” shall have labels attached and be in strict accordance with UL requirements.
	C. All exit devices shall be tested to ANSI/BHMA A156.3 test requirements by a BHMA certified testing laboratory. A written certification showing successful completion of a minimum of 1,000,000 cycles shall be provided.
	D. Electrified-controlled exit devices shall be UL Listed.
	E. All surface strikes shall be roller type and come complete with a plate underneath to prevent movement, and shall be provided with a dead-latching feature to prevent latchbolt tampering.
	F. Products: Provide one of the following:

	2.07 KEYING/KEY CONTROL SYSTEM
	A. Keying: All locks shall be Master Keyed as indicated.

	2.08 CLOSERS/AUTOMATIC OPENERS
	A. Closers shall be provided in the manufacturer's recommended printed size for specified installation condition, unless otherwise noted in the Finish Hardware Schedule.
	B. Closers shall be full rack and pinion complete with back check.  Springs shall be motor clock type.  Furnish flush mount transom brackets where no transom bar exists.  Furnish parallel arm where required.
	C. All closers shall be provided with limited opening resistance to meet handicap requirements.
	D. Furnish drop plate brackets where required.
	E. Closer at exterior doors shall be installed on the inside of the building.
	F. Products: Provide one of the following:

	2.09 DOOR STOPS
	A. Products: Provide door stop types as follows:
	B. Other Products: Equivalent products by one of the following manufacturers are also acceptable:

	2.10 SILENCERS
	A. All interior metal door frames shall have door silencers, three (3) per single door, six (6) per pair of doors.
	B. Products: Provide one of the following silencer types:

	2.11 WEATHERSTRIPPING
	A. General:  Continuous weatherstripping shall be installed at each edge of every exterior door leaf.  Provide non-corrosive fasteners as recommended by manufacturer for application indicated.  Include door top protection (drip caps) for exterior doors where scheduled or as required.
	B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strip is easily replaceable and readily available from stocks maintained by manufacturer.
	C. Weatherstripping at Jambs and Heads:  Bumper-type resilient insert and metal retainer strips, surface-applied.  Extruded aluminum retainer, natural anodized finish; closed cell EPDM sponge neoprene insert, except vinyl insert for door shoes.
	D. Products: Provide one the following products:

	2.12 THRESHOLDS AND DOOR BOTTOMS
	A. General:  Extruded aluminum units, vinyl insert, of type, size and profile as shown or scheduled.  Provide thresholds at labeled doors where required by Code, whether specified or not.  Product to be of one of the following manufacturers.
	B. Products, Thresholds: Provide one of the following:
	C. Products, Door Bottoms: Provide one of the following:

	2.13 DRIP CAPS
	A. Install on all exterior doors not under cover as scheduled.
	B. Products: Provide one of the following:

	2.14 FASTENERS
	A. Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to commercially recognized industry standards for application intended. Provide Phillips flat-head screws with finished heads to match surface of door hardware.

	2.15 CARD READER
	A. Coordinate with owner for electronic card reader locations and requirements.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 INSTALLATION
	A. Preparation: Comply with the following:
	B. Mount hardware units at heights indicated in the following applicable publications, except as specifically listed herein under Article 2.03 LOCATIONS, and/or otherwise directed by the Engineer and required to comply with governing regulations.
	C. Install each hardware item in compliance with the manufacturer's published instructions and current recommendations.  Where cutting and fitting is required to install hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, storage, and re-installation or application of surface protection with finishing work specified in Division 09 Sections.  Do not install surface-mounted items until finishes have been completed on the substrates involved.
	D. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant.
	E. Adjust and check each operating item of hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate freely and smoothly or as intended for the application made.
	F. Coordinate with electrical installer for connections for power actuated hardware devices.
	G. Clean adjacent surfaces soiled by hardware installation. Clean operating items as necessary to restore proper function and finish.

	3.03 FINISH HARDWARE SCHEDULE
	A. The following hardware set(s) are based on door location types as indicated.  Refer to Drawings for specific door numbers, sizes, types, and swings. Hardware manufacturers/models shown are “Basis of Design” indicative of type and quality required.
	B. Refer to electrical plans for door operator locations.
	C. Door Hardware Index:



	08 81 00-Glass & Glazing
	PART 1 - GENERAL
	1.01 SUMMARY
	A. This Section includes:

	1.02 RELATED WORK
	A. SUMMARY OF WORK: Section 01 11 00:
	B. JOINT SEALANTS: Section 07 92 00.
	C. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13
	D. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.
	E. LC PRIVACY GLASS – Section 08 88 36.

	1.03 DEFINITIONS
	A. "Glass" includes both primary and fabricated glass products as described in GANA "Glazing Manual."
	B. "Glazing" includes glass installation and materials used to install glass.

	1.04 PERFORMANCE CRITERIA
	A. Provide glass and glazing that has been produced, fabricated, and installed to withstand normal impact loading (where applicable), without failure of sealants or gaskets to remain airtight, deterioration of glass and glazing materials, and other defects in the work.

	1.05 QUALITY ASSURANCE
	A. Single Source Responsibility: Provide materials obtained from one source for each type of glass and glazing product indicated.
	B. Source Quality Control: All glass shall bear the manufacturer's identifying label.
	C. Safety Glazing Standard:
	D. Reference Standards: Comply with provisions of the following, unless otherwise indicated or specified:

	1.06 SUBMITTALS
	A. Product Data: Submit manufacturer's technical data for each glazing material and fabricated glass product required, including installation and maintenance instructions.
	B. Samples: Submit three (3) - 12 inch square samples of each type of glass scheduled for installation, and three (3) - 12 inch lengths of each type of gasket employed.

	1.07 DELIVERY, STORAGE AND HANDLING
	A. Product Delivery: Deliver glass to job site in suitable containers that will provide protection from weather and breakage.
	B. Storage and Handling: Comply with manufacturer's published directions and as required to prevent edge damage to glass and damage to glass and glazing materials from effects of moisture including condensation, of temperature changes, of direct exposure to sun, and from other causes; and keep glass free from contamination by materials capable of staining material.

	1.08 PROJECT CONDITIONS
	A. Measurements: Sizes for glass shall be measured from the actual installed openings, frames, and doors.
	B. Environmental Requirements: Perform glazing when ambient temperature is above 40 degrees F., and on dry surfaces only.
	C. Sequence, Scheduling: Schedule glass deliveries to coincide with glazing schedules.


	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	A. Products: Subject to compliance with requirements, provide glass products by one of the following manufacturers:

	2.02 2.02 GLASS MATERIALS
	A. Glass Standards:
	B. Glass Types:
	C. Laminated Impact Resistant Glass: Provide impact resistant laminated glass composed of the following:
	D. Insulating Glass Unit Assemblies:

	2.03 GLAZING MATERIALS
	A. General: Comply with recommendations of sealant and glass manufacturers for selection of glazing materials which have performance characteristics suitable for applications indicated and conditions at time of installation.
	B. Glazing Sealants:
	C. Preformed Butyl-Polyisobutylene Glazing Tape:
	D. Glazing Gaskets:
	E. Setting Blocks: Neoprene, EPDM, or silicone blocks are required for compatibility with glazing sealants, 80 to 90 Shore A durometer hardness.
	F. Spacers: Neoprene, EPDM or silicone blocks, or continuous extrusions, as required for compatibility with glazing sealant, of size, shape, and hardness recommended by glass and sealant manufacturers for application indicated.
	G. Edge Blocks: Neoprene, EPDM or silicone blocks as required for compatibility with glazing sealant, of size and hardness required to limit lateral movement (side-walking) of glass.
	H. Cleaners, Primers, and Sealers: Type recommended by sealant or gasket manufacturer.

	2.04 FABRICATION
	A. Sizes: Fabricate glass and glazing material to sizes required for glazing openings indicated, with edge clearances and tolerances complying with recommendations of glass manufacturer. Provide thicknesses indicated or, if not otherwise indicated, as recommended by glass manufacturer for application indicated.
	B. Tong Marks: Provide tempered glass produced by manufacturer's special process which eliminates tong marks, for locations and installation condition where tong marks would otherwise be exposed. No exposed tong marks shall be permitted.


	PART 3 - PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine framing glazing, with Installer present, for compliance with the following:
	B. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	C. Presence and functioning of weep system.
	D. Minimum required face or edge clearances.
	E. Effective sealing between joints of glass framing members.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing. Remove coatings not firmly bonded to substrates.

	3.03 INSTALLATION
	A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	B. Where "Heat Treated" glass is noted, it shall be Heat Strengthened except where "Fully Tempered" is required at doors, adjacent sidelights, and other areas as required by Florida Building Code.
	C. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances. Adjust as required by Project conditions during installation.
	D. Protect glass edges from damage during handling and installation. Remove damaged glass from Project site and legally dispose of off Project site. Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken glass and impair performance and appearance.
	E. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

	3.04 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass. Do not apply markers to glass surface. Remove nonpermanent labels, and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter. If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended by glass manufacturer.
	C. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.



	08 88 36 - LC Privacy Glass
	SECTION 08 88 36
	LC PRIVACY GLASS
	PART 1 - GENERAL
	1.01 Summary
	A. Section includes switchable privacy glass, glazing accessories and supplementary items necessary to complete the work required for their installation.

	1.02 Related Work:
	A. SUMMARY OF WORK: Section 01 11 00:
	B. JOINT SEALANTS: Section 07 92 00.
	C. HOLLOW METAL DOORS AND FRAMES: Section 08 11 13
	D. ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS: Section 08 41 13.
	E. Division 26: Electrical

	1.03 REFERENCE STANDARDS
	A. ASTM C 1036 - Standard Specification for Flat Glass.
	B. ASTM C 1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated and Uncoated Glass.
	C. ASTM C 1172 - Standard Specification for Laminated Architectural Flat Glass.
	D. CPSC 16CFR-1201 - Safety Standard for Architectural Glazing Materials.
	E. GANA Glazing Manual.
	F. GANA Laminated Glazing Reference Manual
	G. GANA Glass Information Bulletins

	1.04 DEFINITIONS
	A. Connection Nipple: Fitting attached to the edge of the glass that wires pass through to provide strain relief for wires
	B. Lay Flat Wiring Bar: Alternate to Connection Nipple; Used to run wires parallel with the edge of the glass
	C. Greenfield: A metallic flexible conduit used to shield the wires coming from the glass
	D. Busbar: Copper foil tape which supplies power to switchable liquid crystal film
	E. Frosted State: The default state of switchable privacy glass; no power running to the glass
	F. Transparent State: The powered state of the glass, with its highest level of clarity.
	G. Off-Axis: When the line of sight to the glass is at an angle; not straight on.

	1.05 SUBMITTALS
	A. Comply with Division 01 Section "Submittal Procedures."
	B. Product Data:  Submit manufacturer's product data, including performance characteristics and installation instructions.
	C. Shop Drawings:  Submit manufacturer's or fabricator's shop drawings, including plans, elevations, sections, and details, indicating glass dimensions, tolerances, types, thicknesses, and coatings.
	D. Samples:  Submit 8” x 11” functioning manufacturer's samples of each type, thickness, and coating.
	E. Warranty:  Submit manufacturer's standard warranty for switchable privacy glass units.

	1.06 QUALITY ASSURANCE
	A. Manufacturer's Qualifications:  Minimum of 5 years’ experience manufacturing switchable glass.
	B. Installer's Qualifications:
	C. Mock-Ups:

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Delivery:
	B. Storage:
	C. Handling:

	1.08 WARRANTY
	A. Manufacturer's Warranty on Switchable Privacy Glass: Manufacturer's standard form in which Switchable Privacy Glass manufacturer agrees to replace Switchable Privacy Glass units that fail within specified warranty period.


	PART 2 - PRODUCTS
	2.01 MANUFACTURER
	A. Basis of design: LC Privacy Glass by Innovative Glass Corp.

	2.02 FABRICATORS
	A. Sealed Insulating Glass Units, Laminated Glass Units, Heat-Strengthened Glass, Tempered Glass, and Spandrel Glass:
	B. Acceptable Fabricators: All must be certified by glass manufacturer.

	2.03 LAMINATED SWITCHABLE PRIVACY GLASS MATERIALS
	A. Switchable Privacy film: Approx. [0.012 inch] [0.40 mm] thick film
	B. Interlayers: .060 total interlayer thickness typical
	C. Glass Components:

	2.04 ELECTRICAL REQUIREMENTS
	A. Operating Voltage: 48 – 65 VAC
	B. Operating Current:  .020 Amps (20mA per SqFt.)
	C. Power consumption:  Less than 1 watt per sq ft of privacy glass.
	D. One 65vac transformer required per independently controlled zone
	E. Bus bars will be visible for 5/8” in from the edge of the glass and installer should account for       adequate frame coverage to hide them during installation.
	F. Panels shall be fabricated with 2-Conductor 18Ga Wires; 20ft long through Connection Nipple or Lay Flat Wiring Bar.
	G. Wire leads from the glass should be shielded if required by local building codes.
	H. 120VAC receptacle BY OTHERS required to power the transformer for the glass. Refer to wiring schematic for further details.
	I. 18ga wire leads from the glass shall be spliced together with input leads on the transformer.
	J. All wiring to be completed in accordance with manufacturer’s wiring instructions.
	K. Glass and transformers may be integrated into building automation system for automated and remote control. System must have prior approval of glass manufacturer.
	L. Transformer must come with an option for an RF Remote Control.

	2.05 PERFORMANCE
	A. Visible haze is expected when Switchable Privacy Glass is in the transparent state. Noticeable haze will be 3-8% depending on substrates used in the glass make-up. Haze will be more noticeable when glass is viewed off-axis (at an angle) and less noticeable when viewed straight on.
	B. Operating Temperature Range (installed environment):
	C. UV Light Blocking:
	D. Parallel Light Transmittance:
	E. Visible Light Transmittance:
	F. Switchable Glass must be UL Listed
	G. Switching Speed ON/OFF:

	2.06 SPECIAL APPLICATIONS
	A. Curved Glass: Switchable Privacy Glass can be made using curved glass. Please consult Innovative Representative for limitations.


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive glass.  Notify Architect of conditions that would adversely affect installation.  Do not proceed with installation until unsatisfactory conditions are corrected.

	3.02 PREPARATION
	A. Verify glazing openings are correct size and within tolerance.
	B. Verify glazing channels, recesses, and weeps are clean and free of obstructions.

	3.03 GLAZING
	A. Install glass in accordance with manufacturer's instructions, except where local codes or GANA Glazing Manual indicate more stringent requirements.
	B. Acceptable glazing silicones for field glazing into frames.

	3.04 FIELD QUALITY CONTROL
	A. Coated glass, when viewed from minimum of 10 feet, exhibiting slightly different hue or color not apparent in hand samples, will not be cause of rejection of glass units, as determined by Architect.
	B. Verify glass is free of chips, cracks, and other inclusions that could inhibit structural or aesthetic integrity PRIOR TO INSTALLATION.
	C. All glass panels to be electrically tested before and after installation.
	D. Glass shall be demonstrated to Owner after installation.

	3.05 CLEANING
	A. Clean glass promptly after installation in accordance with manufacturer's instructions.
	B. Remove labels from glass surface.
	C. Do not use harsh cleaning materials or methods that would damage glass.
	D. Do not use scrapers or other metal tools to clean glass.

	3.06 PROTECTION
	A. Protect installed glass from damage during construction.
	B. Protect installed glass from contact with contaminating substances resulting from construction operations.
	C. Remove and replace glass which is broken, chipped, cracked, abraded, or damaged in other ways during construction period, including natural causes, accidents, and vandalism.

	END OF SECTION


	08 91 19-Fixed Louvers
	PART 1 - GENERAL
	1.01 related work
	A. SUMMARY OF WORK: Section 01 11 00:

	1.02 SUMMARY
	A. Furnish and install exterior fixed metal louvers as indicated on the Plans and specified herein.

	1.03 QUALITY ASSURANCE
	A. Reference Standards: Comply with provisions of the following, unless otherwise indicated or specified:
	B. Welding: Qualify procedures and personnel according to AWS D1.2 “Structural Welding Code.”

	1.04 PERFORMANCE REQUIREMENTS
	A. Approved Products: As applicable, products used herein shall comply with requirements of the Florida Product Approval System as required by Florida Statute 553.842 and Florida Administrative Code 9B-72.
	B. Structural Performance: Provide louvers capable of withstanding the effects of wind loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louver blade rattle or flutter, or permanent damage to fasteners and anchors. Wind pressures shall be considered to act on vertical projection of louvers.
	C. Provide louvers complying with performance requirements for louver types specified, as demonstrated by testing manufacturer’s stock units identical to those provided, except for length and width, according to AMCA Standard 500-L.
	D. Provide louvers with AMCA Certified Ratings Seal evidencing that product complies with specified requirements.

	1.05 SUBMITTALS
	A. Product Data:
	B. Shop Drawings:
	C. Samples:
	D. Warranty:

	1.06 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Deliver louver units in substantial, protective cartons and with protective masking over finished surfaces.  Retain masking until completion of Project work, unless otherwise determined by the Contractor.
	B. Store louver units indoors and protected from any building contamination resulting from construction activities.
	C. Handle all units carefully to preclude damage to surface finishes.  In the event of damage, immediately make all repairs, or replacements, as necessary to the approval of the Engineer and at no additional cost to the Owner.

	1.07 PROJECT CONDITIONS
	A. Field Measurements: Take field measurements prior to preparation of shop drawings and fabrication to ensure proper fitting of work.
	B. Shop Assembly: Pre-assemble units in shop to greatest extent possible and disassemble as necessary for shipping and handling limitations.  Clearly mark units for re-assembly and coordinated installation.
	C. Coordination: Coordinate field measurements and shop drawings with fabrication and shop assembly to minimize field adjustments, splicing, mechanical joints, and field assembly of units.

	1.08 WARRANTY
	A. Special Finish Warranty: Provide manufacturer’s standard twenty (20) year finish performance warranty.


	PART 2 - PRODUCTS
	2.01 MANUFACTURER
	A. Products: Provide products by one of the following manufacturers:

	2.02 LOUVERS
	A. Standard profile, sightproof design, louvers, depth as indicated and assembled completely by welding.  Blades and frame shall be 12 gauge (.081 inch) extruded aluminum, alloy 6063-T52, ASTM B 221.
	B. Louvers shall bear AMCA Certified Ratings Seals for air performance and water penetration ratings and shall have received the State of Florida Notice of Approval meeting Florida Building Code requirements.

	2.03 ACCESSORIES
	A. Fastenings: Use same material as items fastened.  Provide types, gauges, and lengths to suit unit installation conditions.  Use phillips flat-head machine screws for exposed fastenings, unless otherwise indicated and/or required.
	B. Screens:  Provide for all louvers, and as follows:
	C. Bituminous Coatings: Cold-applied asphalt mastic complying with SSPC-PS 12, compounded for 40-mil thickness per coat on surfaces of dissimilar metals.

	2.04 METAL FINISHES
	A. High Performance Coating: Provide manufacturer’s standard fluoropolymer 2-coat thermocured coating system composed of specially formulated inhibitive primer and fluoropolymer color top coat containing not less than 70 percent polyvinylidene fluoride resin by weight; comply with AAMA 2605.


	PART 3 - EXECUTION
	3.01 INSPECTION
	A. Examine the areas and conditions under which the metal louvers are to be installed.  Do not proceed with metal louver work until unsatisfactory conditions have been corrected.

	3.02 FIELD MEASUREMENT
	A. Verify louver openings by field measurements, before fabrication and indicate measurements on shop drawings.

	3.03 INSTALLATION
	A. Comply with manufacturer's published instructions and current recommendations for installation of metal louvers.
	B. All items under this heading shall be set in their correct locations as shown on the Plans and shall be level, square, plumb, and at proper elevations and in alignment with other work.
	C. Install all members with adequate provisions for settling, expanding, and contracting to occur without bending louver blades.  Firmly anchor all members, using all anchoring devices required to ensure positive attachment of the members.  Set sill members in full bed of mastic.
	D. Use concealed anchorages wherever possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	E. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for sealants and joint fillers as indicated and/or required.
	F. Provide concealed gaskets, flashings, and joint fillers, and install as work progresses to make installations weathertight.
	G. Sealants at perimeter joints of units be applied under Section 07 92 00 – JOINT SEALANTS.

	3.04 FINISH REPAIRS
	A. Repair finishes which are damaged by cutting, welding, soldering, and grinding operations that are required for fitting and jointing.
	B. Restore finishes so there is no evidence of corrective work.  Return items that cannot be re-finished in field to shop; make required alterations; and re-finish entire unit, or provide new units at the direction of the Engineer.



	09 22 16 - NON-STRUCTURAL COLD FORM METAL FRAMING
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
	B. SUMMARY OF WORK: Section 01 11 00:

	1.02 SUMMARY
	A. This Section includes non-load-bearing steel framing members for the following applications:
	B. Related Sections include the following:

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

	1.04 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.


	PART 2 - PRODUCTS
	2.01 NON-LOAD-BEARING STEEL FRAMING, GENERAL
	A. Framing Members, General: Comply with ASTM C 754 for conditions indicated.

	2.02 SUSPENSION SYSTEM COMPONENTS
	A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- diameter wire, or double strand of 0.0475-inch- diameter wire.
	B. Hanger Attachments to Concrete:
	C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
	D. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 inch and minimum 1/2-inch- wide flanges.
	E. Furring Channels (Furring Members):
	F. Grid Suspension System for Ceilings: ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.

	2.03 STEEL FRAMING FOR FRAMED ASSEMBLIES
	A. Steel Studs and Runners: ASTM C 645.
	B. Slip-Type Head Joints: Where indicated, provide the following:
	C. Fire stop Tracks: Top runner manufactured to allow partition heads to expand and contract with movement of the structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in width to accommodate depth of studs.
	D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
	E. Hat-Shaped, Rigid Furring Channels: ASTM C 645.
	F. Resilient Furring Channels: 1/2-inch-deep members designed to reduce sound transmission.
	G. Z-Shaped Furring: With slotted or non-slotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth required to fit insulation thickness indicated.

	2.04 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards.
	B. Isolation Strip at Exterior Walls: Provide one of the following:


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance.

	3.02 PREPARATION
	A. Suspended Assemblies: Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to support the Work and that hangers will develop their full strength.

	3.03 INSTALLATION, GENERAL
	A. Installation Standard: ASTM C 754, except comply with framing sizes and spacing indicated.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members. Frame both sides of joints independently.

	3.04 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components in sizes and spacing’s indicated on Drawings, but not less than those required by referenced installation standards for assembly types and other assembly components indicated.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
	E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces. Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.05 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	C. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings. Continue framing around ducts penetrating partitions above ceiling.
	D. Direct Furring:
	E. Z-Furring Members:
	F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.



	09 24 00_Cement Plastering
	PART 1 - general
	1.01 DESCRIPTION
	A. This section specifies lathing and Portland cement based plaster (stucco).

	1.02 RELATED DOCUMENTS
	A. SUMMARY OF WORK: Section 01 11 00:
	B. Technical Special Provisions 09 91 00 - PAINTING

	1.03 TERMINOLOGY
	A. Definitions and description of terms shall be in accordance with ASTM C11, C841, and C926 and as specified.
	B. Underside of Structure Overhead: In spaces where steel trusses or bar joists are shown, the underside of structure overhead shall be the underside of the floor or roof construction supported by beams, trusses, and bar joists.
	C. Self-furring Lath: Metal plastering bases having dimples or crimps designed to hold the plane of the back of the lath 6 to 10 mm (1/4 to 3/8 inch) away from the plane of the solid backing.
	D. Solid Backing or Solid Bases: Concrete, masonry, sheathing, rigid insulation, and similar materials to which plaster is directly applied.
	E. Wet Areas: Areas of a building where cyclic or continuous exposure to very humid or wet conditions, or in which a dew point condition may occur in the plaster.  Dew point conditions occur frequently in such areas as shower rooms and similar areas.

	1.04 SUBMITTALS
	A. Submit in accordance with Section 01 33 23, shop drawings, product data, and samples.
	B. Manufacturer's Literature and Data:
	C. Samples: Accessories for plaster, each type, not less than 150 mm (6 inches) long.

	1.05 PROJECT CONDITIONS
	A. Maintain work areas for interior work at a temperature of not less than 4°C (40°F) for not less than 48 hours prior to application of plaster, during application of plaster and until plaster is completely dry.
	B. Exterior plaster shall not be applied when the ambient temperature is less than 4°C (40°F).
	C. Plaster shall not be applied to frozen surfaces or surfaces containing frost.
	D. Frozen materials shall not be used in the mix.
	E. Plaster coats shall be protected against freezing for a period of not \less than 24 hours after application.

	1.06 APPLICABLE PUBLICATIONS
	A. The publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by basic designation only.
	B. American Society for Testing And Materials (ASTM):
	C. Commercial Item Description (CID):
	D. Federal Specifications (Fed Spec.):


	PART 2 - PRODUCTS
	2.01 METAL PLASTERING BASES
	A. Expanded Metal Lath:
	B. Wire Lath:
	C. Building Paper Backing for Metal Plastering Bases:

	2.02 ACCESSORIES FOR CEMENT PLASTER (STUCCO)
	A. ASTM C841, except fabricate from zinc alloy.
	B. Control Joints: ASTM C841, zinc.

	2.03 FASTENERS
	A. Tie, wire, screws, clips, and other fasteners ASTM C841, except as otherwise specified.
	B. For securing metal plastering bases shall have heads, or be through washers large enough to engage two strands of the metal plastering base.
	C. For fire rated construction; type and size as used in fire rated test.
	D. Screws: ASTM C1002.
	E. Expansion Shields: CID A-A-55615, of the Type and Class applicable.

	2.04 CEMENT
	A. Portland: ASTM C150, Type I.
	B. Masonry: ASTM C91. Lime where added, ASTM C207, Type S.
	C. White where required for white finish coat.

	2.05 LIME
	A. ASTM C206, Type S.
	B. ASTM C207, Type S.

	2.06 AGGREGATES (SAND)
	A. ASTM C897, graded as required to suit texture of finish specified.
	B. White where white finish coat is specified.

	2.07 BONDING AGENT
	A. ASTM C932.

	2.08 FACTORY PREPARED FINISH COAT FOR CEMENT PLASTER (STUCCO)
	A. Factory prepared dry blend of materials, integrally colored, designed for exterior finish coat application.
	B. Pigments:  ASTM C979, lime proof mineral oxide.
	C. Not more than 35 percent, by weight of all ingredients (cement, aggregate, hydrated lime, admixture and coloring pigment) shall pass a number 100 sieve.

	2.09 ADMIXTURES
	A. Air Entrainment: ASTM C260.


	PART 3 - EXECUTION
	3.01 METAL PLASTERING BASES (LATH) LOCATIONS
	A. Where plaster is required on solid concrete or masonry bases, metal plastering bases are not required, unless shown on the drawings. Where shown use wire lath or stucco mesh.
	B. On ceiling or soffit framing use flat diamond mesh lath.
	C. On interior wall framing:
	D. Over steel columns, use self-furring flat diamond mesh lath.
	E. Where metal plastering bases are used as a base for exterior cement plaster over wall sheathing, use wire lath or stucco mesh with water resistant backing.

	3.02 APPLYING METAL PLASTERING BASES
	A. In accordance with ASTM C841, except as otherwise specified or shown.
	B. Form true surfaces, straight or in fair curves where shown, without sags or buckles and with long dimension of lath at right angles to direction of supports.
	C. Lath for ceiling or soffit construction shall terminate at casing bead (floating angle construction) at perimeter angles between walls and ceilings or soffits.
	D. Lath with backing shall be applied to produce a paper to paper and metal to metal lap at ends and sides of adjacent sheets, whether full sheets or less than full sheets are used:
	E. Metal plastering bases shall not be continuous through expansion and control joints, but shall be stopped at each side.
	F. Attach metal lath directly to masonry and concrete with hardened nails, power actuated drive pins or other approved fasteners. Fasteners shall be located at the dimples or crimps only.
	G. Wood plugs are not acceptable.

	3.03 INSTALLING PLASTERING ACCESSORIES
	A. Install accessories in accordance with ASTM C841, except as otherwise specified.
	B. Corner Beads: Install at all vertical and horizontal external plaster corners, as required to establish grounds, and where shown.
	C. Strip Lath
	D. Casing Beads
	E. Cornerites
	F. Control Joints:

	3.04 SURFACE PREPARATION OF SOLID BASES
	A. Surfaces that are to receive plaster shall be prepared and conditioned in accordance with ASTM C926, except as otherwise specified.
	B. New surfaces of masonry and concrete:

	3.05 PORTLAND CEMENT BASED PLASTER
	A. Provide Portland cement based plaster where cement plaster (stucco) is shown and specified, and as follows:
	B. Proportion, mix and apply plaster in accordance with ASTM C926, except as otherwise specified.



	09 29 00 - Gypsum Board
	PART 1 - GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. SUMMARY OF WORK: Section 01 11 00:

	1.02 SUMMARY
	A. This Section includes the following:

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

	1.04 QUALITY ASSURANCE
	A. Fire-Resistance-Rated Assemblies (if applicable): For fire resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	1.05 STORAGE AND HANDLING
	A. Store materials inside enclosed building under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes. Stack panels flat to prevent sagging.

	1.06 PROJECT CONDITIONS
	A. Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install interior products until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.


	PART 2 - PRODUCTS
	2.01 PANELS, GENERAL
	A. Recycled Content: Provide gypsum panel products with recycled content such that postconsumer recycled content plus one-half of preconsumer recycled content constitutes a minimum of 25 percent by weight.
	B. Size: Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.
	C. Provide regionally manufactured materials.

	2.02 INTERIOR GYPSUM BOARD
	A. General: Complying with ASTM C 1396/C 1396M, as applicable to type of gypsum board indicated and whichever is more stringent.
	B. Gypsum Wallboard, Regular: ASTM C1396/ C1396:
	C. Gypsum Wallboard Type X: ASTM C1396/ C1396:
	D. Gypsum Ceiling Board: ASTM C1396/ C1396:
	E. Abuse-Resistant Gypsum Board: ASTM C1629/ C1629M Level 2:
	F. Moisture and Mold resistance Gypsum Board; ASTM C1396/ C1396M. With moisture and mold resistant core and paper core and paper surfaces.

	2.03 TILE BACKING PANELS
	A. Cementitious Backer Units: ANSI A118.9.

	2.04 TRIM ACCESSORIES
	A. Interior Trim: ASTM C 1047.

	2.05 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	C. Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	D. Joint Compound for Tile Backing Panels:

	2.06 AUXILIARY MATERIALS
	A. General: Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.
	D. Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.

	2.07 FLUSH ACCESS DOORS
	A. Provide flush installed access doors with integral rim cylinder locking mechanism.
	B. Provide sufficient framing and blocking as required to install access doors in walls and ceilings per manufacturer’s standard written instructions.
	C. Access doors shall meet the following criteria:


	PART 3 - EXECUTION
	3.01 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames and framing, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels. Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not make joints other than control joints at corners of framed openings.
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	G. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	H. STC-Rated Assemblies and Partitions indicated to receive Sound Insulation: Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both faces of partitions at perimeters and through penetrations. Comply with ASTM C 919 and with manufacturer's written recommendations for locating edge trim and closing off sound-flanking paths around or through assemblies, including sealing partitions above acoustical ceilings.
	I. Install sound attenuation blankets before installing gypsum panels, unless blankets are readily installed after panels have been installed on one side.

	3.03 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	B. Single-Layer Application:
	C. Multilayer Application:
	D. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.

	3.04 APPLYING TILE BACKING PANELS
	A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile.
	B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	3.05 INSTALLING TRIM ACCESSORIES
	A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels. Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints: Install control joints according to ASTM C 840 and in specific locations as approved by Architect for best aesthetic effect. Notify Architect of surfaces exceeding the maximum lengths or requirements to coordinate control joint locations prior to installation of gypsum board.
	C. Interior Trim: Install in the following locations:

	3.06 FINISHING GYPSUM BOARD
	A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly remove residual joint compound from adjacent surfaces.
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C 840:

	3.07 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during the remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	09 30 13-Tile Work

