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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including general and supplementary 
conditions and other Division 01 specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes:
1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

B. Related requirements:
1. Section 012900 "PAYMENT PROCEDURES" for submitting applications for payment and 

the schedule of values.
2. Section 013100 "PROJECT MANAGEMENT AND COORDINATION" for submitting 

coordination Drawings and subcontract list and for requirements for web-based project 
software.

3. Section 013200 "CONSTRUCTION PROGRESS DOCUMENTATION" for submitting 
schedules and reports, including Contractor's construction schedule.

4. Section 013233 "PHOTOGRAPHIC DOCUMENTATION" for submitting Preconstruction 
photographs, periodic construction photographs, and final completion construction 
photographs.

5. Section 014000 "QUALITY REQUIREMENTS" for submitting test and inspection reports, 
and schedule of tests and inspections.

6. Section 017700 "CLOSEOUT PROCEDURES" for submitting closeout submittals and 
maintenance material submittals.

7. Section 017823 "OPERATION AND MAINTENANCE DATA" for submitting operation and 
maintenance manuals.

8. Section 017839 "PROJECT RECORD DOCUMENTS" for submitting record Drawings, record 
Specifications, and record Product Data.

9. Section 017900 "DEMONSTRATION AND TRAINING" for submitting video recordings of 
demonstration of equipment and training of Owner's personnel.
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1.3 DEFINITIONS

A. Action submittals: Written and graphic information and physical samples that require 
Architect's and construction manager's responsive action. Action submittals are those 
submittals indicated in individual specification Sections as "ACTION SUBMITTALS."

B. Informational submittals: Written and graphic information and physical samples that do not 
require Architect's and construction manager's responsive action. Submittals may be 
rejected for not complying with requirements. Informational submittals are those submittals 
indicated in individual specification Sections as "informational submittals.”

1.4 SUBMITTAL SCHEDULE

A. Submittal schedule: Submit, as an action submittal, a list of submittals, arranged in 
chronological order by dates required by construction schedule. Include time required for 
review, ordering, Manufacturing, fabrication, and delivery when establishing dates. Include 
additional time required for making corrections or revisions to submittals noted by 
Architect and construction manager and additional time for handling and reviewing 
submittals required by those corrections.
1. If a startup construction schedule is not required, delete "INITIAL SUBMITTAL" 

subparagraph below or revise to require initial submittal within 14 days of date 
established for commencement of the work.

2. Initial submittal: Submit concurrently with startup construction schedule. Include 
submittals required during the first 60 days of construction. List those submittals 
required to maintain orderly progress of the work and those required early because of 
long lead time for manufacture or fabrication.

3. Final submittal: Submit concurrently with the first complete submittal of the 
Contractor’s construction schedule.

4. Format: Arrange the following information in a tabular format:
a. Scheduled date for first submittal.
b. Specification Section number and title.
c. Submittal category: Action; Informational.
d. Name of subcontractor.
e. Description of the work covered.
f. Scheduled date for Architect's and construction manager's final release or approval.
g. Retain four Subparagraphs below if CPM construction schedules are required.
h. Scheduled dates for purchasing.
i. Scheduled date of fabrication.
j. Scheduled dates for installation.
k. Activity or event number.

1.5 SUBMITTAL FORMATS

A. Submittal information: Include the following information in each submittal:
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1. Project name.
2. Date.
3. Name of Architect.
4. Name of construction manager.
5. Name of Contractor.
6. Name of firm or entity that prepared submittal.
7. Names of subcontractor, manufacturer, and supplier.

8. Unique submittal number, including revision identifier. Include specification Section 
number with sequential alphanumeric identifier, and alphanumeric suffix for 
resubmittals.

9. Category and type of submittal.
10. Submittal purpose and description.
11. Number and title of specification Section, with paragraph number and generic name for 

each of multiple items.
12. Drawing number and detail references, as appropriate.
13. Indication of full or partial submittal.
14. Location(s) where product is to be installed, as appropriate.
15. Other necessary identification.
16. Remarks.
17. Signature of transmitter.

B. Options: Identify options requiring selection by Architect.

C. Deviations and additional information: On each submittal, clearly indicate deviations from 
requirements in the Contract Documents, including minor variations and limitations; 
Include relevant additional information and revisions, other than those requested by 
Architect and construction manager on previous submittals. Indicate by highlighting on each 
submittal or noting on attached separate sheet.

D. PDF submittals: Prepare submittals as PDF package, incorporating complete information into 
each PDF file. Name PDF file with submittal number.

1.6 SUBMITTAL PROCEDURES

A. Prepare and submit submittals required by individual specification Sections. Types of 
submittals are indicated in individual specification Sections.
1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via 

email. Include PDF transmittal form. Include information in email subject line as 
requested by Architect.
a. Architect, through construction manager, will return annotated file. Annotate and 

retain one copy of file as a digital project record document file.
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B. Coordinate requirements of "WEB-BASED PROJECT SOFTWARE" subparagraph below with 
requirements for web-based project software specified in Section 013200 "CONSTRUCTION 
PROGRESS DOCUMENTATION."
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity.
2. Submit all submittal items required for each specification Section concurrently unless 

partial submittals for portions of the work are indicated on approved submittal schedule.
3. Submit action submittals and informational submittals required by the same 

specification Section as separate packages under separate transmittals.
4. Coordinate transmittal of submittals for related parts of the work specified in different 

Sections so processing will not be delayed because of need to review submittals 
concurrently for coordination.
a. Architect and construction manager reserve the right to withhold action on a 

submittal requiring coordination with other submittals until related submittals are 
received.

C. Processing time: Allow time for submittal review, including time for resubmittals, as follows. 
Time for review shall commence on construction manager's receipt of submittal. No 
extension of the contract time will be authorized because of failure to transmit submittals 
enough in advance of the work to permit processing, including resubmittals.
1. Initial review: Allow 15 days for initial review of each submittal. Allow additional time if 

coordination with subsequent submittals is required. Construction manager will advise 
Contractor when a submittal being processed must be delayed for coordination.

2. Intermediate review: If intermediate submittal is necessary, process it in same manner 
as initial submittal.

3. Resubmittal review: Allow 10 days for review of each resubmittal.

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision.
3. Resubmit submittals until they are marked with approval notation from Architect's and 

construction manager's action stamp.

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for 
performance of construction activities. Show distribution on transmittal forms.

F. Use for construction: Retain complete copies of submittals on project site. Use only final 
action submittals that are marked with approval notation from Architect's and construction 
manager's action stamp.
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1.7 SUBMITTAL REQUIREMENTS

A. Product Data: Collect information into a single submittal for each element of construction 
and type of product or equipment.
1. If information must be specially prepared for submittal because standard published data 

are unsuitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product Specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized Testing Agency.
f. Application of Testing Agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams that show factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings.
e. Submit Product Data before Shop Drawings, and before or concurrent with samples.

B. Shop Drawings: Prepare project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data.
1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 

following information, as applicable:
a. Identification of Products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional Engineer if specified.

2. Paper sheet size: Except for templates, patterns, and similar full-size Drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than 
22 by 34 inches (750 by 1067 mm).
a. Two opaque (bond) copies of each submittal. Architect, through construction 

manager, will return one copy(ies).

C. Samples: Submit samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other materials.
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1. Transmit samples that contain multiple, related components such as accessories together 
in one submittal package.

2. Identification: Permanently attach label on unexposed side of samples that includes the 
following:
a. Project name and submittal number.
b. Generic description of sample.
c. Product name and name of manufacturer.
d. Sample source.
e. Number and title of applicable specification Section.
f. Specification paragraph number and generic name of each item.

3. Email transmittal: Provide PDF transmittal. Include digital image file illustrating sample 
characteristics, and identification information for record.

4. Disposition: Maintain sets of approved samples at project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be 
used to determine final acceptance of construction associated with each set.

5. Samples for initial selection: Submit manufacturer's color charts consisting of units or 
Sections of units showing the full range of colors, textures, and patterns available.
a. Number of samples: Submit two full set(s) of available choices where color, pattern, 

texture, or similar characteristics are required to be selected from manufacturer's 
product line. Architect, through construction manager, will return submittal with 
options selected.

D. Product schedule: As required in individual specification Sections, prepare a written 
summary indicating types of products required for the work and their intended location. 
Include the following information in tabular form:
1. Type of product. Include unique identifier for each product indicated in the Contract 

Documents or assigned by Contractor if none is indicated.
2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.

E. Qualification data: Prepare written information that demonstrates capabilities and 
experience of firm or person. Include lists of completed projects with project names and 
addresses, contact information of architects and owners, and other information specified.

F. Design data: Prepare and submit written and graphic information indicating compliance 
with indicated performance and design criteria in individual specification Sections. Include 
list of assumptions and summary of loads. Include load diagrams if applicable. Provide name 
and version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:
1. Certificates and certifications submittals: Submit a statement that includes signature of 

entity responsible for preparing certification. Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. Provide a notarized signature where indicated.
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2. Installer certificates: Submit written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where 
required, is authorized by manufacturer for this specific project.

3. Manufacturer certificates: Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents. 
Include evidence of manufacturing experience where required.

4. Material certificates: Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents.

5. Product certificates: Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents.

6. Welding certificates: Prepare written certification that welding procedures and 
personnel comply with requirements in the Contract Documents. Submit record of 
welding procedure specification and procedure qualification record on AWS forms. 
Include names of firms and personnel certified.

H. Test and research reports:
1. Compatibility test reports: Submit reports written by a qualified Testing Agency, on 

Testing Agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product. Include written recommendations for primers 
and substrate preparation needed for adhesion.

2. Field test reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents.

3. Material test reports: Submit reports written by a qualified Testing Agency, on Testing 
Agency's standard form, indicating and interpreting test results of material for 
compliance with requirements in the Contract Documents.

4. Preconstruction test reports: Submit reports written by a qualified Testing Agency, on 
Testing Agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents.

5. Product test reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified Testing 
Agency, or on comprehensive tests performed by a qualified Testing Agency.

6. Research reports: Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for 
project. Include the following information:
a. Name of evaluation organization.
b. Date of evaluation.
c. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.
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1.8 CONTRACTOR'S REVIEW

A. Action submittals and informational submittals: Review each submittal and check for 
coordination with other work of the contract and for compliance with the Contract 
Documents. Note corrections and field dimensions. Mark with approval stamp before 
submitting to Architect and construction manager.

B. Contractor's approval: Indicate Contractor's approval for each submittal with a uniform 
approval stamp. Include name of reviewer, date of Contractor's approval, and statement 
certifying that submittal has been reviewed, checked, and approved for compliance with the 
Contract Documents.
1. Architect and construction manager will not review submittals received from Contractor 

that do not have Contractor's review and approval.

ARCHITECT'S AND CONSTRUCTION MANAGER'S REVIEW

C. Action submittals: Architect and construction manager will review each submittal, indicate 
corrections or revisions required, and return it.
1. PDF submittals: Architect and construction manager will indicate, via markup on each 

submittal, the appropriate action.

D. Informational submittals: Architect and construction manager will review each submittal 
and will not return it, or will return it if it does not comply with requirements. Architect and 
construction manager will forward each submittal to appropriate party.

E. Partial submittals prepared for a portion of the work will be reviewed when use of partial 
submittals has received prior approval from Architect and construction manager.

F. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be 
returned for resubmittal without review.

G. Architect and construction manager will return without review submittals received from 
sources other than Contractor.

H. Submittals not required by the Contract Documents will be returned by Architect without 
action.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)
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END OF SECTION
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 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.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for quality assurance and 
quality control.

B. Testing and inspection services are required to verify compliance with requirements 
specified or indicated. These services do not relieve Contractor of responsibility for 
compliance with the contract document requirements.
1. Specific quality-assurance and quality-control requirements for individual Work results 

are specified in their respective specification Sections. Requirements in individual 
Sections may also cover production of standard Products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the contract 
document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Architect, Owner, construction manager, or authorities having jurisdiction 
are not limited by provisions of this Section.

4. Specific test and inspection requirements are not specified in this Section.

1.3 DEFINITIONS

A. Experienced: When used with an entity or individual, "EXPERIENCED" unless otherwise 
further described means having successfully completed a minimum of five previous projects 
similar in nature, size, and extent to this Project; Being familiar with special requirements 
indicated; And having complied with requirements of authorities having jurisdiction.

B. Field quality-control tests: Tests and inspections that are performed on-site for installation 
of the Work and for completed Work.

C. Installer/applicator/erector: Contractor or another entity engaged by Contractor as an 
employee, subcontractor, or sub-subcontractor, to perform a particular construction 
operation, including installation, erection, application, assembly, and similar operations.
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1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or 
that requirements specified apply exclusively to specific TRADE(S).

D. Preconstruction testing: Tests and inspections performed specifically for Project before 
Products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria.

E. Product tests: Tests and inspections that are performed by a nationally recognized testing 
laboratory (NRTL) according to 29 CFR 1910.7, by a Testing Agency accredited according to 
NIST's national voluntary laboratory accreditation program (NVLAP), or by a Testing Agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements.

F. Source quality-control tests: Tests and inspections that are performed at the source; For 
example, plant, mill, factory, or shop.

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 
laboratory shall mean the same as Testing Agency.

H. Quality-assurance services: Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that 
proposed construction will comply with requirements.

I. Quality-control services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual Products incorporated into the Work and 
completed construction comply with requirements. Contractor's quality-control services do 
not include contract administration activities performed by Architect or construction 
manager.

1.4 DELEGATED-DESIGN SERVICES

A. Performance and design criteria: Where professional design services or certifications by a 
Design Professional are specifically required of Contractor by the Contract Documents, 
provide Products and Systems complying with specific performance and design criteria 
indicated.
1. If criteria indicated are not sufficient to perform services or certification required, 

submit a written request for additional information to Architect.

1.5 CONFLICTING REQUIREMENTS

A. Conflicting standards and other requirements: If compliance with two or more standards or 
requirements are specified and the standards or requirements establish different or 
conflicting requirements for minimum quantities or quality levels, comply with the most 
stringent requirement. Refer conflicting requirements that are different, but apparently 
equal, to Architect for direction before proceeding.
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B. Minimum quantity or quality levels: The quantity or quality level shown or specified shall be 
the minimum provided or performed. The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable 
limits. To comply with these requirements, indicated numeric values are minimum or 
maximum, as appropriate, for the context of requirements. Refer uncertainties to Architect 
for a decision before proceeding.

1.6 INFORMATIONAL SUBMITTALS

A. Contractor's quality-control plan: For quality-assurance and quality-control activities and 
responsibilities.

B. Qualification data: For Contractor's quality-control personnel.

C. Contractor's statement of responsibility: When required by authorities having jurisdiction, 
submit copy of written statement of responsibility submitted to authorities having 
jurisdiction before starting Work on the following Systems:
1. Seismic-force-resisting system, designated seismic system, or component listed in the 

statement of special inspections.
2. Main wind-force-resisting system or a wind-resisting component listed in the statement 

of special inspections.

D. Testing Agency qualifications: For testing agencies specified in "QUALITY ASSURANCE" 
article to demonstrate their capabilities and experience. Include proof of qualifications in the 
form of a recent report on the inspection of the Testing Agency by a recognized authority.

E. Reports: Prepare and submit certified written reports and documents as specified.

F. Permits, licenses, and certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work.

1.7 CONTRACTOR'S QUALITY-CONTROL PLAN

A. Quality-control plan, general: Submit quality-control plan within 10 days of notice to 
proceed, and not less than five days prior to Preconstruction conference. Submit in format 
acceptable to Architect. Identify personnel, procedures, controls, instructions, tests, records, 
and forms to be used to carry out Contractor's quality-assurance and quality-control 
responsibilities. Coordinate with Contractor's construction schedule.

B. Submittal procedure: Describe procedures for ensuring compliance with requirements 
through review and management of Submittal process. Indicate qualifications of personnel 
responsible for Submittal review.
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C. Testing and inspection: In quality-control plan, include a comprehensive schedule of Work 
requiring testing or inspection, including the following:
1. Contractor-performed tests and inspections including subcontractor-performed tests and 

inspections. Include required tests and inspections and contractor-elected tests and 
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections.

2. Special inspections required by authorities having jurisdiction and indicated on the 
statement of special inspections.

3. Owner-performed tests and inspections indicated in the Contract Documents.

D. Continuous inspection of workmanship: Describe process for continuous inspection during 
construction to identify and correct deficiencies in workmanship in addition to testing and 
inspection specified. Indicate types of corrective actions to be required to bring Work into 
compliance with standards of workmanship established by contract requirements and 
approved mockups.

E. Monitoring and documentation: Maintain testing and inspection reports including log of 
approved and rejected results. Include Work Architect has indicated as nonconforming or 
defective. Indicate corrective actions taken to bring nonconforming Work into compliance 
with requirements. Comply with requirements of authorities having jurisdiction.

1.8 REPORTS AND DOCUMENTS

A. Test and inspection reports: Prepare and submit certified written reports specified in other 
Sections. Include the following:
1. Date of issue.
2. Project title and number.
3. Name, address, telephone number, and email address of Testing Agency.
4. Dates and locations of Samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspection.
11. Comments or professional opinion on whether tested or inspected Work complies with 

the contract document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B. Manufacturer's technical representative's field reports: Prepare written information 
documenting Manufacturer's technical representative's tests and inspections specified in 
other Sections. Include the following:
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1. Name, address, telephone number, and email address of technical representative making 
report.

2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that Products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements.
6. Statement whether conditions, Products, and installation will affect warranty.
7. Other required items indicated in individual specification Sections.

C. Factory-authorized service representative's reports: Prepare written information 
documenting Manufacturer's factory-authorized service representative's tests and 
inspections specified in other Sections. Include the following:
1. Name, address, telephone number, and email address of factory-authorized service 

representative making report.
2. Statement that equipment complies with requirements.
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements.
4. Statement whether conditions, Products, and installation will affect warranty.
5. Other required items indicated in individual specification Sections.

1.9 QUALITY ASSURANCE

A. General: Qualifications paragraphs in this article establish the minimum qualification levels 
required; Individual specification Sections specify additional requirements.

B. Manufacturer qualifications: A firm experienced in Manufacturing Products or Systems 
similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. As 
applicable, procure Products from manufacturers able to meet qualification requirements, 
warranty requirements, and technical or factory-authorized service representative 
requirements.

C. Fabricator qualifications: A firm experienced in producing Products similar to those 
indicated for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units.

D. Installer qualifications: A firm or individual experienced in installing, erecting, applying, or 
assembling Work similar in material, design, and extent to that indicated for this Project, 
whose Work has resulted in construction with a record of successful in-service performance.

E. Professional Engineer qualifications: A professional Engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 

QUALITY REQUIREMENTS 01 40 00 - 5
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performed for installations of the system, assembly, or product that are similar in material, 
design, and extent to those indicated for this Project.

F. Specialists: Certain specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations. Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated.
1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists.

G. Testing Agency qualifications: An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspection indicated, as documented 
according to ASTM E329; And with additional qualifications specified in individual Sections; 
And, where required by authorities having jurisdiction, that is acceptable to authorities.

H. Manufacturer's technical representative qualifications: An authorized representative of 
Manufacturer who is trained and approved by Manufacturer to observe and inspect 
installation of Manufacturer's Products that are similar in material, design, and extent to 
those indicated for this Project.

I. Factory-authorized service representative qualifications: An authorized representative of 
Manufacturer who is trained and approved by Manufacturer to inspect installation of 
Manufacturer's Products that are similar in material, design, and extent to those indicated 
for this Project.

J. Preconstruction testing: Where Testing Agency is indicated to perform Preconstruction 
testing for compliance with specified requirements for performance and test methods, 
comply with the following:
1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed Products and construction.
b. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work.
c. Provide sizes and configurations of test assemblies, mockups, and laboratory 

mockups to adequately demonstrate capability of Products to comply with 
performance requirements.

2. Testing Agency responsibilities: Submit a certified written report of each test, inspection, 
and similar quality-assurance service to Architect and commissioning authority, through 
construction manager, with copy to Contractor. Interpret tests and inspections and state 
in each report whether tested and inspected Work complies with or deviates from the 
Contract Documents.

1.10 QUALITY CONTROL

A. Owner responsibilities: Where quality-control services are indicated as Owner's 
responsibility, Owner will engage a qualified Testing Agency to perform these services.
1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspection they are engaged to 
perform.
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2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work 
that failed to comply with the Contract Documents will be charged to Contractor.

B. Contractor responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether specified 
or not, to verify and document that the Work complies with requirements.
1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction. Perform quality-control services required of 
Contractor by authorities having jurisdiction, whether specified or not.

2. Engage a qualified Testing Agency to perform quality-control services.
a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner.
3. Notify testing agencies at least 2 working days hours in advance of time when Work that 

requires testing or inspection will be performed.
4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service.
5. Testing and inspection requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility.
6. Submit additional copies of each written report directly to authorities having 

jurisdiction, when they so direct.

C. Retesting/reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents.

D. Manufacturer's field services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections. Report results in writing as specified in Section 013300 "SUBMITTAL 
PROCEDURES."

E. Manufacturer's technical services: Where indicated, engage a Manufacturer's technical 
representative to observe and inspect the Work. Manufacturer's technical representative's 
services include participation in Preinstallation conferences, examination of substrates and 
conditions, verification of materials, observation of Installer activities, inspection of 
completed portions of the Work, and Submittal of written reports.

F. Associated Contractor services: Cooperate with agencies and representatives performing 
required tests, inspections, and similar quality-control services, and provide reasonable 
auxiliary services as requested. Notify agency sufficiently in advance of operations to permit 
assignment of personnel. Provide the following:
1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative Samples of materials that require testing and 

inspection. Assist agency in obtaining Samples.
4. Facilities for storage and field curing of test Samples.
5. Delivery of Samples to testing agencies.
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6. Preliminary design mix proposed for use for material mixes that require control by 
Testing Agency.

7. Security and protection for Samples and for testing and inspection equipment at Project 
site.

G. Coordination: Coordinate sequence of activities to accommodate required quality-assurance 
and quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspection.
1. Schedule times for tests, inspections, obtaining Samples, and similar activities.

1.11 SPECIAL TESTS AND INSPECTIONS

A. Special tests and inspections:  Owner will engage a qualified Testing Agency Special Inspector 
to conduct special tests and inspections required by authorities having jurisdiction as the 
responsibility of Owner, and as follows.  This Section applies to the Building code required 
special inspections for the Project:
1. Verifying that Manufacturer maintains detailed fabrication and quality-control 

procedures and reviewing the completeness and adequacy of those procedures to 
perform the Work.

2. Notifying Architect, construction manager, and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect, through construction manager, with copy to Contractor and to 
authorities having jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and 
inspected Work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected Work.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and inspection log: Prepare a record of tests and inspections. Include the following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of Testing Agency or Special Inspector conducting test or inspection.
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B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test 
and inspection log for Architect's and construction manager's reference during normal 
working hours.
1. Submit log at Project closeout as part of Project record documents.

3.2 REPAIR AND PROTECTION

A. General: On completion of testing, inspection, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other 

specification Sections or matching existing substrates and finishes. Restore patched 
areas and extend restoration into adjoining areas with durable seams that are as 
invisible as possible. Comply with the contract document requirements for cutting and 
patching in Section 017300 "EXECUTION."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services.

END OF SECTION
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SECTION 01 45 24 - SPECIAL INSPECTION, SPECIAL TESTS, AND STRUCTURAL OBSERVATION 

PART 1 - GENERAL 
 

1.1 SUMMARY 

A. Section includes: This Section describes the requirements for providing special 
inspection, special tests, and Structural Observation. 

B. Related Sections: 

1. Section 014000 - Quality Requirements. 

2. Section 018102 - Seismic Design Criteria. 
 

1.2 REFERENCES 

A. American Concrete Institute (ACI): 

1. ACI 318 - Building code requirements for structural concrete. 

2. ACI 530 - Building code requirements for masonry structures. 

3. ACI 530.1 - specification for masonry structures. 

B. American Institute of Steel Construction (AISC): 

1. AISC 360 - specification for structural steel Buildings. 

C. American Society of Civil Engineers (ASCE): 

1. ASCE 7 - minimum design loads for Buildings and other structures. 

D. American Welding Society (AWS): 

1. AWS D1.1 - structural welding code - steel. 

2. AWS D1.3 - structural welding code - sheet steel. 

3. AWS D1.4 - structural welding code - reinforcing steel. 

E. ASTM International (ASTM): 

1. C 31 - standard practice for making and curing concrete test specimens in the field. 

2. C 140 - standard test methods for sampling and testing concrete masonry units and 
related units. 

3. C 172 - standard practice for sampling freshly mixed concrete. 

4. C 270 - standard specification for mortar for unit masonry. 

5. C 780 - standard test method for Preconstruction and construction evaluation of 
mortars for plain and reinforced unit masonry. 

6. C 1019 - standard test method for sampling and testing grout. 
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7. C 1314 - standard test method for compressive strength of masonry prisms. 
 
 

1.3 DEFINITIONS 

A. Special inspection: Inspection of the materials, installation, fabrication, erection, or 
placement of components and connections requiring special expertise to ensure 
compliance with approved construction documents and referenced standards. 

B. Special inspection, continuous: The full-time observation of Work requiring special 
inspection by an approved Special Inspector who is present in the area where the Work 
is being performed. 

C. Special inspection, periodic: The part-time or intermittent observation of Work requiring 
special inspection by an approved Special Inspector who is present in the area where the 
Work is being performed and at the completion of the Work. 

D. Structural Observation: The visual observation of the structural system by a registered 
Design Professional for general conformance to the approved construction documents at 
significant construction stages and at completion of the structural system. 

 

1.4 DESCRIPTION 

A. This Section describes special tests, special inspections, and Structural Observation of 
structural assemblies and components to be performed in compliance with the 2022 
California Building Code. 

B. These special tests, special inspections, and Structural Observations are in addition to 
the requirements specified in Section 014517, and by the individual Sections. 

 

1.5 SPECIAL INSPECTION 

A. The Owner will employ one or more Special Inspectors who will provide special 
inspections during construction. 

1. Special Inspectors shall be qualified for inspection of the particular type of materials 
or operations requiring special inspection. 

B. Duties of Special Inspector: 

1. General: Required duties of the Special Inspector shall be as described in chapter 17 
of the 2022 California Building Code and as described in this Section. 

2. Reporting: Special Inspector shall provide reports of each inspection to the 
construction manager. Construction manager shall distribute copies of inspection 
reports to the Owner. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026
  

SPECIAL INSPECTION, SPECIAL TESTS, AND STRUCTURAL OBSERVATION  01 45 24 - 3 
Prepared by 4Creeks, Inc. 

a. Reports shall, at a minimum, indicate the following items: 

1) Date and time of inspection, and NAME(S) of INDIVIDUAL(S) performing the 
inspection. 

2) Structures and areas of the structure where Work or testing was observed. 

3) Discrepancies between the requirements of the Contract Documents and the 
Work or testing observed. 

4) Other areas of deficiency in the Work. 

C. Special inspections shall not be construed as fulfilling the requirements for Structural 
Observation. 

 

1.6 TESTING 

A. Testing laboratory: Special tests will be performed by the Owner's testing laboratory as 
specified in Section 014517. 

B. Selection of the material to be tested shall be by the Engineer and/or construction 
manager or by the Owner's testing laboratory, and not by the Contractor. 

 

1.7 STRUCTURAL OBSERVATION 

A. The Owner will employ 1 or more registered Design Professionals who will provide 
Structural Observation during construction. 

1. The registered Design Professional shall be a civil or structural Engineer currently 
licensed as such in the state of California and regularly engaged in the structural 
design of structures equivalent or similar to those shown on the Drawings. 

B. Structural Observations shall not be construed as fulfilling the requirements for special 
inspections. 

 

PART 2 - PRODUCTS (NOT USED) 
 

PART 3 - EXECUTION 

3.1 SPECIAL TESTING AND INSPECTIONS 

A. The following types of Work require special inspection as described in Section 1705 of 
the 2022 California Building Code and shall be provided wherever such Work occurs 
unless otherwise specified. Refer to the following schedules: 

1. Appendix a, concrete special inspection schedule. 
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2. Appendix b, essential architectural, mechanical, and electrical special inspection 
schedule. 

3. Appendix c, level b masonry special inspection schedule. 

a. Provide for all masonry construction, unless otherwise specified. 

4. Appendix d, level c, masonry special inspection schedule. 

a. Provide for all risk category IV structures where masonry construction occurs. 
Refer to Section 018102 for risk category classification of structures/facilities. 

5. Appendix e, soils verification and inspection schedule. 

6. Appendix f, structural steel welding special inspection schedule. 

7. Appendix g, structural steel bolting special inspection schedule. 

8. Appendix h. Steel construction other than structural steel special inspection 
schedules. 

B. Testing and qualification for seismic resistance (Section 1705.12 of the Regulatory 
Building Code): 

1. The following designated Systems shall be subject to the testing and qualification 
requirements of Section 1705.12.3 of the Regulatory Building Code and shall require 
special certification as set forth in ASCE 7, Section 13.2: 

a. Mechanical equipment with an importance factor of 1.50 per Section 018102. 

b. All electrical equipment. 

2. Seismic certification requirements for designated Systems: 

a. Submittals for mechanical and electrical equipment identified herein as 
designated Systems shall include certification that the equipment is seismically 
qualified. Certifications shall be subject to review and acceptance by the 
construction manager. 

1) Certifications may be at least one of the following per ASCE 7, Section 13.2: 

a) Analysis. 

b) Testing. 

c) Experience data. 

b. The Special Inspector shall examine the designated seismic system and 
determine whether the designated system components, including anchorage, 
conform to the evidence of compliance submitted. 

 

3.2 STRUCTURAL OBSERVATION 

A. The following Work requires Structural Observation in accordance with Section 1704.5 
of the Regulatory Building Code: 

1. All structures in all areas: 

a. Building foundations. 

b. Building walls and columns. 

c. Building roof framing and diaphragms. 
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3.3 OTHER SPECIFIC TESTS 

A. Masonry shall be tested in accordance with the Regulatory Building Code. 

1. Minimum strength of units shall be tested in accordance with ASTM c 140. 

2. Minimum strength of grout shall be tested in accordance with ASTM c 1019. 

3. Prior to construction, obtain Samples of the aggregates, additives, and water; Mix 
and test in laboratory in accordance with ASTM c 270. 

4. During construction, sample and test masonry for consistency prior to use on each 
structure in accordance with ASTM c 780. 

5. When approved by the Building Official, if installed masonry does not meet 
requirements, conduct prism tests in accordance with ASTM c 1314. 

B. Plastic skylight assemblies and other unusual materials that are expected to support 
design live loads. 

 

3.4 SCHEDULE 

A. The Contractor shall allow time necessary for special inspections as listed above. 

B. Sufficient notice shall be given so that the special inspections can be performed. This 
includes time for off-site Special Inspectors to plan the inspection and travel to site. 

 

3.5 PROCEDURE 

A. The Special Inspector will immediately notify the Engineer of any corrections required 
and follow notification with appropriate documentation. 

B. The Contractor shall not proceed until the Work is satisfactory to the Engineer. 
 
 
 
 
 
 

END OF SECTION 
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APPENDIX A 
 
CONCRETE SPECIAL INSPECTION SCHEDULE 
 

Type 
Reference 
Standard 

Frequency of Inspec-
tion(1) 

Continu-
ous Spe-
cial In-

spection 

Periodic 
Special 
Inspec-

tion 

1. Inspection of reinforcing steel, including 
prestressing tendons, and placement. 

ACI 318: Ch. 20, 
25.2, 25.3, 26.5-

1-26.5.3 
  X 

2. Reinforcing bar welding:                                        

a. Verify weldability of reinforcing bars 
other than ASTM A706; 

AWS D1.4   X 

b. Inspect single-pass fillet welds, maxi-
mum 5/16";  

ACI 318 26.5.4   X 

c. Inspect all other welds.   X   

3. Inspect anchors cast in concrete. ACI 318: 17.8.2   X 

4. Inspect anchors post-installed in  hard-
ened concrete members.   

    

a. Adhesive anchors installed in horizon-
tally or upwardly inclined orientations to 

resist sustained tension loads. 

ACI 318: 
17.8.2.4 ICC-ES 

Report(s) 
X   

b. Mechanical anchors and adhesive an-
chors not defined in 4a. 

ACI 318: 17.8.2 
ICC-ES Re-

port(s) 
  X 

5. Verifying use of required design mix. 
ACI 318: Ch. 19, 

26.4.3, 26.4.4 
  X 

6. Prior to concrete placement, fabricate 
specimens for strength tests, perform 
slump and air content tests, and determine 
the temperature of the concrete. 

ASTM C 172     
ASTM C 31           

ACI 318: 26.4.5, 
26.12 

X   

7. Inspect concrete and shotcrete place-
ment for proper application techniques. 

ACI 318: 26.4.5 X   

8. Verify maintenance of specified curing 
temperature and techniques. 

ACI 318: 26.4.7- 
26.4.9 

  X 

9. Inspect prestressed concrete for:       

a. Application of prestresssing forces; and 
ACI 318: 
26.9.2.1 

X   
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b. Grouting of bonded prestressing ten-
dons. 

ACI 318: 
26.9.2.3 

    

10. Inspect erection of precast concrete 
members. 

ACI 318: Ch 26.8   X 

11. Verify in-situ concrete strength, prior 
to 
stressing of tendons in post-tensioned 
concrete and prior to removal of shores 
and 
forms from beams and structural slabs. 

ACI 318: 26.10.2   X 

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

ACI 318: 
26.10.1(b) 

  X 

(1) The “X” represents a required inspection activity for the project where it occurs. 
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APPENDIX B 
 
ESSENTIAL ARCHITECTURAL, MECHANICAL, AND ELECTRICAL 
 
SPECIAL INSPECTION SCHEDULE 
 

Type 

Reference 
Standard 

Frequency of Inspection(1) 

Continuous 
Special In-
spection  

Periodic 
Special In-
spection 

1. Suspended ceiling system including anchorage.       

2. Anchorage of all electrical equipment. X     X 

3. Anchorage of other electrical or mechanical 
equipment over 400 lb. on floors or roofs. 

    X 

4. Anchorage of ducts greater than 6 s.f. in cross-
section. 

    X 

5. Installation and anchorage of pipelines greater 
than 8 inches in diameter. 

    X 

6. Installation and anchorage of pipelines carrying 
hazardous chemicals and their associated me-
chanical units/pumps. 

    X 

7. Installation and anchorage of ductwork de-
signed to carry hazardous materials. 

      

8. Elevator installation.       

9 Wall cladding/veneer for wind and seismic re-
sistance. 

      

(1) The “X” represents a required inspection activity for the project where it occurs. 
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APPENDIX C 
 
LEVEL B - MASONRY SPECIAL INSPECTION SCHEDULE 

 
 
 (1) The "X" represents a required inspection activity for the project where it occurs. 
  

Continuous 

Special 

Inspection 

Periodic 

Special 

Inspection

1. Verify compliance with the approved submittals. ACI 530.1: Art. 1.5 X

2. As masonry construction begins, verify that the 

following are in compliance:

a. Proportions of site-prepared mortar.  ACI 530.1: Art. 2.1, 2.6A X

b. Construction of mortar joints. ACI 530.1: Art. 3.3B X

c. Grade and size of prestressing tendons and 

anchorage.
ACI 530.1: Art. 2.4B, 2.4H

d. Location of reinforcement, connectors, and 

prestressing tendons and anchorages.
ACI 530.1: Art. 3.4, 3.6A X

e. Prestressing technique. ACI 530.1: Art. 3.6B

f. Properties of thin-bed mortar for AAC masonry. ACI 530.1: Art. 2.1C

3. Prior to grouting, verify that the following are in 

compliance:

a. Grout space.  ACI 530.1: Art. 3.2D, 3.2F X

b. Grade, type, and size of reinforcement and anchor 

bolts, and prestressing tendons and anchorages.

ACI 530.1: Art. 2.4, 3.4, ACI 

530: Sec. 1.16
X

c. Placement of reinforcement, connectors, and 

prestressing tendons and anchorages.  

ACI 530.1: Art. 3.2E, 3.4, 3.6A 

ACI 530: Sec. 1.16
X

d. Proportions of site-prepared grout and prestressing 

grout for bonded tendons.
ACI 530.1: Art. 2.6B, 2.4G.1.b X

e. Construction of mortar joints. ACI 530.1: Art. 3.3B X

4. Verify during construction:

a. Size and location of structural elements: ACI 530.1: Art. 3.3F X

b. Type, size, and location of anchors, including other 

details of anchorage of masonry to structural 

members, frames, or other construction.

ACI 530: Sec. 1.16.4.3, 1.17.1 X

c. Welding of reinforcement. 
ACI 530: Sec. 2.1.7.7.2, 

3.3.3.4(c), 8.3.3.4(b)
X

d. Preparation, construction, and protection of 

masonry during cold weather (temperature below 40 

degrees F) or hot weather (temperature above 90 

degrees F).

ACI 530.1: Art. 1.8C, 1.8D X

e. Application and measurement of prestressing force. ACI 530.1: Art. 3.6B

f. Placement of grout and prestressing grout for 

bonded tendons is in compliance.
ACI 530.1: Art. 3.5, 3.6C X

g. Placement of AAC masonry units and construction of 

thin-bed mortar joints.
ACI 530.1: Art. 3.3 B.8

5. Observe preparation of grout specimens, mortar 

specimens, and/or prisms.

ACI 530.1: Art. 1.4 B.2.a.3, 1.4 

B.2.b.3, 1.4 B.2.c.3, 1.4 B.3, 

1.4 B.4

X

Type

Reference Standard

Frequency of Inspection
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APPENDIX D 
 
LEVEL C - MASONRY SPECIAL INSPECTION SCHEDULE 

 
 
 (1) The "X" represents a required inspection activity for the project where it occurs. 
 
 
 
 
 
 
  

Continuous 

Special 

Inspection 

Periodic 

Special 

Inspection

1. Verify compliance with the approved submittals. ACI 530.1: Art. 1.5 X

2. Verify that the following are in compliance:

a. Proportions of site-mixed mortar, grout and 

prestressing grout for bonded tendons.

 ACI 530.1: Art. 2.1, 2.6A, 2.6B, 

2.6C, 2.4 G.1.b
X

b. Grade, type, and size of reinforcement and anchor 

bolts, and prestressing tendons and anchorages. 

ACI 530.1: Art. 2.4, 3,4 ACI 

530: Sec. 1.16
X

c. Placement of masonry units and construction of 

mortar joints. 
ACI 530.1: Art. 3.3B X

d. Placement of reinforcement, connectors, and 

prestressing tendons and anchorages. 

ACI 530.1: Art. 3.2E, 3.4, 3.6A 

ACI 530: Sec. 1.16
X

e. Grout space prior to grouting. ACI 530.1: Art. 3.2D, 3.2F X

f. Placement of grout and prestressing grout for 

bonded tendons. 
ACI 530.1: Art. 3.5, 3.6C X

g. Size and location of structural elements.  ACI 530.1: Art. 3.3F X

h. Type, size, and location of anchors including other 

details of anchorage of masonry to structural 

members, frames, or other construction. 

ACI 530: Sec. 1.16.4.3, 1.17.1 X

i. Welding of reinforcement.
 ACI 530: Sec. 2.1.7.7.2, 

3.3.3.4(c), 8.3.3.4(b)
X

j. Preparation, construction, and protection of 

masonry during cold weather (temperature below 40 

degrees F) or hot weather (temperature above 90 

degrees F).

 ACI 530.1: Art. 1.8C, 1.8D X

k. Application and measurement of prestressing force. ACI 530.1: Art. 3.6B

l. Placement of AAC masonry units and construction of 

thin-bed mortar joints. ACI 530.1: Art. 3.3 B.8 m. 

Properties of thin-bed mortar for AAC masonry. 

ACI 530.1: Art. 2.1 C.1

3. Observe preparation of grout specimens, mortar 

specimens, and/or prisms. 

ACI 530.1: Art. 1.4 B.2.a.3, 1.4 

B.2.b.3, 1.4 B.2.c.3, 1.4 B.3, 

1.4 B.4

X

Type

Reference Standard

Frequency of Inspection
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APPENDIX E 
 
SOILS VERIFICATION AND INSPECTION SCHEDULE 
 

Type 

Reference 
Standard 

Frequency of Inspection 

Continuous 
Special In-
spection  

Periodic Spe-
cial Inspec-

tion 

1. Verify materials below shallow foundations 
are adequate to achieve the design bearing ca-
pacity. 

    X 

2. Verify excavations are extended to proper 
depth/extent and have reached proper mate-
rial. 

    X 

3. Perform classification and testing of com-
pacted fill materials. 

    X 

4. Verify use of proper materials, densities, 
and lift thicknesses during placement and 
compaction of compacted fill. 

  X   

5. Prior to placement of compacted fill, inspect 
subgrade and verify that site has been pre-
pared properly. 

    X 

 (1) The "X" represents a required inspection activity for the project where it occurs. 
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APPENDIX F 
 
STRUCTURAL STEEL WELDING SPECIAL INSPECTION SCHEDULE 
 

Type 

Reference 
Standard 

Frequency of Inspection 

Continuous 
Special In-
spection  

Periodic 
Special In-
spection 

Inspection Tasks Prior to Welding  
AISC 360, Table 

N5.4-1 
    

1. Welding procedure specifications (WPSs) 
available.  

  X   

2. Manufacturer certifications for welding con-
sumables available.  

  X   

3. Material identification (type/grade).      X 

4. Welder identification system.      X 

5. Fit-up groove welds (including joint geome-
try): 

  

  X 

 Joint preparation.   

 Dimensions (alignment, root opening, root 
face, bevel). 

  

 Cleanliness (condition of steel surfaces).   

 Tacking (tack weld quality and location).   

 Backing type and fit (if applicable).   

6. Configuration and finish of access holes.      X 

7. Fit-up of fillet welds:   

  X 
 Dimensions (alignment, gaps at root).   

 Cleanliness (condition of steel surfaces).   

 Tacking (tack weld quality and location).   

8. Check welding equipment.      X 

Inspection Tasks During Welding  
AISC 360, Table 

N5.4-2 
    

9. Use of qualified welders. X     X 

10 Control and handling of welding consuma-
bles: 

  

  X  Packaging.   

 Exposure control.   

11. No welding over cracked tack welds.      X 

12. Environmental conditions:   

  X  Wind speed within limits.   

 Precipitation and temperature.   
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13. WPS followed:   

  X 

 Settings on welding equipment.   

 Travel speed.   

 Selected welding materials.   

 Shielding gas type/flow rate.   

 Preheat applied.   

 Interpass temperature maintained 
(min/max). 

  

Proper position (F, V, H, OH).   

14. Welding techniques:   

  X 
 Interpass and final cleaning.   

 Each pass within profile limitations.   

 Each pass meets quality requirements.   

Inspection Tasks After Welding  
AISC 360, Table 

N5.4-3 
    

15. Welds cleaned.      X 

16. Size, length, and location of welds.    X   

17. Welds meet visual acceptance criteria:   

X   

 Crack prohibition.   

 Weld/base-metal fusion.   

 Crater cross section.   

 Weld profiles.   

 Weld size.   

 Undercut.   

 Porosity.   

18. Arc strikes.    X   

19. k-area.    X   

20. Backing removed and weld tabs removed 
(if required).  

  X   

21. Repair activities.    X   

22. Document acceptance or rejection of 
welded joint or member.  

  X   

 (1) The "X" represents a required inspection activity for the project where it occurs. 
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APPENDIX G 
 
STRUCTURAL STEEL BOLTING SPECIAL INSPECTION SCHEDULE 

 
 
 (1) The "X" represents a required inspection activity for the project where it occurs. 
 
 
 
 
 
 
  

Continuous 

Special 

Inspection 

Periodic 

Special 

Inspection

Inspection Tasks Prior to Bolting AISC 360, Table N5.6-1

1. Manufacturer’s certifications available for fastener 

materials. 
X

2. Fasteners marked in accordance with ASTM 

requirements. 
X

3. Proper fasteners selected for the joint detail (grade, 

type, bolt length if threads are to be excluded from 

shear plane).

X

4. Proper bolting procedure selected for joint detail. X

5. Connecting elements, including the appropriate 

faying surface condition and hole preparation, if 

specified, meet applicable requirements.

X

6. Pre-installation verification testing by installation 

personnel observed and documented for fastener 

assemblies and methods used.

X

7. Proper storage provided for bolts, nuts, washers and 

other fastener components.
X

Inspection Tasks During Bolting AISC 360, Table N5.6-2

8. Fastener assemblies, of suitable condition, placed 

in all holes and washers (if required) are positioned as 

required.

X

9. Joint brought to the snug-tight condition prior to the 

pretensioning operation. 
X

10. Fastener component not turned by the wrench 

prevented from rotating. 
X

11. Fasteners are pretensioned in accordance with the 

RCSC Specification, progressing systematically from 

the most rigid point toward the free edges.

X

Inspection Tasks After Bolting  AISC 360, Table N5.6-3

12. Document acceptance or rejection of bolted 

connections. 
X

Type

Reference Standard

Frequency of Inspection
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APPENDIX H 
 
STEEL CONSTRUCTION OTHER THAN STRUCTURAL STEEL 

 
 
(1) The "X" represents a required inspection activity for the project where it occurs. 

Continuous 

Special 

Inspection 

Periodic 

Special 

Inspection

1. Material verification of cold-formed steel deck:

a. Identification markings to conform to ASTM 

standards specified in the approved construction 

documents.

Applicable ASTM material 

standards
X

b. Manufacturer's certified test reports. X

2. Inspection of welding:

a. Cold-formed steel deck:

1) Floor and roof deck welds. AWS D1.3 X

b. Reinforcing steel:

1) Verification of weldability of reinforcing steel other 

than ASTM A 706.
AWS D1.4, ACI 318: 3.5.2 X

2) Reinforcing steel-resisting flexural and axial forces 

in boundary elements of special structural walls and 

shear reinforcement.

X

3) Shear reinforcement. X

4) "Form Saver" (reinforcing couplers). X

Type

Reference Standard

Frequency of Inspection
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SECTION 01 81 01 - PROJECT DESIGN CRITERIA

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes: Project design criteria such as temperature and site elevation.

1.2 PROJECT DESIGN CRITERIA

A. All equipment and materials for the project are to be suitable for performance in domestic 
water pump station environment and under following conditions:
1. Design temperatures are:

a. Outdoor temperatures: 120 to 20 degrees Fahrenheit.
2. Indoor temperatures set point for the Building:

a. 72 Degrees Fahrenheit.

B. Design groundwater elevation: Not encountered.

C. Moisture conditions: Defined in individual equipment Sections.

D. Site elevation: Approximately 402 feet above mean sea level.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION

PROJECT DESIGN CRITERIA 01 81 01 - 1
Prepared by 4Creeks, Inc.
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SECTION 01 81 02 - SEISMIC DESIGN CRITERIA

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes: Seismic design criteria for the following:
1. Anchorage of mechanical and electrical equipment.
2. Seismic design and design of anchorage for small tanks fabricated off site and shipped to 

the project site.
3. Other structures or items as specified or indicated on the Drawings.

B. Related Sections:
1. Section 032117 - Adhesive-bonded Reinforcing Bars and All-thread Rods.
2. Section 050524 - Mechanical Anchoring and Fastening to Concrete and Masonry.

1.2 REFERENCES

A. American Society of Civil Engineers (ASCE):
1. 7-16 - Minimum design loads for buildings and other structures.

1.3 SYSTEM DESCRIPTION

A. Design in accordance with the requirements of the 2022 California Building Code.

B. Design spectral accelerations applicable to both sites:
1. Short period spectral acceleration, SDS: 0.748G.
2. 1-Sec period spectral acceleration, SD1: 0.442G.

C. Site class: D.

D. Design of non-structural components and their connections to structures:
1. Component amplification factor, AP: In accordance with ASCE 7, tables 13.5-1 and 13.6-1.
2. Component response modification factor, RP: In accordance with ASCE 7, tables 13.5-1 

and 13.6-1.
3. Component importance factor, IP:

Table 1: Component Importance Factor, Ip

Component Description IP

SEISMIC DESIGN CRITERIA 01 81 02 - 1
Prepared by 4Creeks, Inc.
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Electrical Equipment, components, and distributed support 
systems provided and installed under Division 26. 1.5

Mechanical and 
Process Equipment

Equipment, components, and distributed support 
systems provided and installed under Divisions 10-23 
and 32-46.

1.5

Architectural 
Components

Components and distributed support systems provided 
and installed under Divisions 8 through 10. 1.5

E. Design of non-building structures:
1. In accordance with the seismic design criteria specified herein and within the applicable 

Section.
2. Non-building structures shall be considered all self-supporting structures that carry 

gravity loads and that may be required to resist the effects of earthquakes. Such 
structures include, but are not limited to, tanks (fabricated Offsite), vessels, steel storage 
racks, pipe racks, storage bins, hoppers, stacks, flares, standpipes, telecommunication 
towers, poles, ETC.

3. Component response modification factor, R: In accordance with ASCE 7, tables 15.4-1 and 
15.4-2 unless otherwise specified in the applicable specification Section for the non-
building structure.

4. Component importance factor, IE: As specified in the applicable specification Section for 
the non-building structure. 

F. Seismic design category (SDC): D.

G. Seismic design category (SDC) for certification of mechanical and electrical equipment as 
required by ASCE 7: 
1. Seismic design category D.

H. Risk category: 
1. Category II.

I. Design requirements: Anchorage of equipment to structures.
1. Do not use friction to resist sliding due to seismic forces. Do not design or provide 

connections that use friction to resist seismic loads. Resist seismic forces through direct 
tension and/or shear on anchors and fasteners.

2. Do not use more than 60 percent of the weight of the mechanical and electrical 
equipment for designing anchors for resisting overturning due to seismic forces.

3. Do not use more than 60 percent of the weight of the tank for resisting overturning due 
to seismic forces.

4. Anchoring and fastening to concrete and masonry.
a. Provide anchors specified in Section 050524.
b. Use only cast-in anchors (anchor bolts or welded studs) for anchors at connections 

that resist seismic forces.

SEISMIC DESIGN CRITERIA 01 81 02 - 2
Prepared by 4Creeks, Inc.
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c. Do not use concrete anchors, flush shells, sleeve anchors, screw anchors, powder 
actuated fasteners, or other types of post-installed mechanical anchors unless 
indicated on the Drawings or accepted in writing by the Engineer.

1.4 SUBMITTALS

A. Shop Drawings and calculations: Complete Shop Drawings and seismic calculations.

B. Calculations shall be signed and stamped by a civil or structural Engineer licensed in the 
state where the project is located

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION

SEISMIC DESIGN CRITERIA 01 81 02 - 3
Prepared by 4Creeks, Inc.
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SECTION 01 81 04 - WIND DESIGN CRITERIA

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes: Wind design criteria.

B. Related Section:
1. Section 032117 - Adhesive-bonded Reinforcing Bars and All-thread Rods.
2. Section 050524 - Mechanical Anchoring and Fastening to Concrete and Masonry.

1.2 SYSTEM DESCRIPTION

A. Design requirements for site:
1. Building code criteria: Design for wind in accordance with the 2022 California Building 

Code.
a. Risk category: II.
b. Basic wind speed: 94 miles per hour.
c. Exposure category: B
d. Topographic factor, KZT: 1.0
e. Wind importance factor, IW: 1.0.

B. Resist wind forces through direct bearing on anchors and fasteners. Do not design or provide 
connections that use friction to resist wind loads.

C. Anchoring and fastening to concrete and masonry
1. Provide anchors specified in Sections 032117 and 050524.
2. Use only cast-in and built-in anchors (anchor bolts and welded studs) for anchors at 

connections that resist wind forces.
3. Do not use concrete anchors, flush shells, sleeve anchors, flush shells, screw anchors, 

powder actuated fasteners, or other types of post-installed mechanical anchors unless 
indicated on the Drawings or accepted in writing by the Engineer.

1.3 SUBMITTALS

A. Shop Drawings and calculations: Complete Shop Drawings and wind design calculations.

B. Calculations shall be signed and stamped by a civil or structural Engineer licensed in the 
state where the project is located

WIND DESIGN CRITERIA 01 81 04 - 1
Prepared by 4Creeks, Inc.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION

WIND DESIGN CRITERIA 01 81 04 - 2
Prepared by 4Creeks, Inc.
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Building Commissioning  11 91 13 - 1 
Baskin Mechanical Engineers 
 

SECTION 019113 - GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 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. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements for coordinating and scheduling commissioning. 
2. Commissioning meetings. 
3. Commissioning reports. 
4. Use of test equipment, instrumentation, and tools for commissioning. 
5. Construction checklists, including, but not limited to, installation checks, 

startup, performance tests, and performance test demonstration. 
6. Commissioning tests and commissioning test demonstration. 
7. Adjusting, verifying, and documenting identified systems and assemblies. 

1.3 ALLOWANCES 

A. Labor and management costs for the performance of commissioning. 

B. The following are excluded from the commissioning allowance: 

1. Equipment and systems installation, startup, and field quality-control testing 
indicated in the Contract Documents. 

2. Test equipment, instrumentation, and tools (including, but not limited to, 
proprietary test equipment, instrumentation, and tools) required to perform 
tests. 

3. Work to correct commissioning issues. 
4. Work to repeat tests when equipment and systems fail acceptance criteria. 

1.4 DEFINITIONS 

A. Acceptance Criteria: Threshold of acceptable work quality or performance specified 
for a commissioning activity, including, but not limited to, construction checklists, 
performance tests, performance test demonstrations, commissioning tests and 
commissioning test demonstrations. 
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B. Basis-of-Design Document: A document prepared by Owner, Architect, or 
Commissioning Authority that records concepts, calculations, decisions, and product 
selections used to comply with Owner's Project Requirements and to suit applicable 
regulatory requirements, standards, and guidelines. 

C. Commissioning Authority: An entity engaged by Owner to evaluate Commissioning-
Process Work. 

D. Commissioning Plan: A document, prepared by Commissioning Authority, that 
outlines the organization, schedule, allocation of resources, and documentation 
requirements of commissioning. 

E. Commissioning: A quality-focused process for verifying and documenting that the 
facility and all of its systems and assemblies are planned, designed, installed, and 
tested to comply with Owner's Project Requirements. The requirements specified 
here are limited to the construction phase commissioning activities.  

F. Construction Phase Commissioning Completion: The stage of completion and 
acceptance of commissioning when resolution of deficient conditions and issues 
discovered during commissioning and retesting until acceptable results are obtained 
has been accomplished. Owner will establish in writing the date Construction Phase 
Commissioning Completion is achieved. 

1. Commissioning is complete when the work specified in this Section and related 
Sections has been completed and accepted, including, but not limited to, the 
following: 

a. Completion of tests and acceptance of test results. 
b. Resolution of issues, as verified by retests performed and documented 

with acceptance of retest results. 
c. Comply with requirements for owner training in systems under 

commissioning scope. 
d. Completion and acceptance of submittals and reports. 

G. Owner's Project Requirements: A document written by Owner, Architect, or 
Commissioning Authority that details the functional requirements of a project and the 
expectations of how it will be used and operated, including Project goals, measurable 
performance criteria, cost considerations, benchmarks, success criteria, and 
supporting information. 

H. Owner's Witness: Commissioning Authority, Owner's Project Manager, or Architect-
designated witness authorized to authenticate test demonstration data and to sign 
completed test data forms. 

I. "Systems," "Assemblies," "Subsystems," "Equipment," and "Components": Where 
these terms are used together or separately, they shall mean "as-built" systems, 
assemblies, subsystems, equipment, and components. 
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J. Test: Performance tests, performance test demonstrations, commissioning tests, and 
commissioning test demonstrations. 

K. Sampling Procedures and Tables for Inspection by Attributes: As defined in ASQ Z1.4. 

1.5 COMMISSIONING TEAM 

A. Members Appointed by Contractor(s): 

1. Commissioning Coordinator: A person or entity employed by Contractor to 
manage, schedule, and coordinate commissioning. 

2. Project superintendent and other employees that Contractor may deem 
appropriate for a particular portion of the commissioning. 

3. Subcontractors, installers, suppliers, and specialists that Contractor may deem 
appropriate for a particular portion of the commissioning. 

4. Appointed team members shall have the authority to act on behalf of the entity 
they represent. 

B. Members Appointed by Owner: 

1. Commissioning authority, plus consultants that Commissioning Authority may 
deem appropriate for a particular portion of the commissioning. 

2. Owner representative(s), facility operations and maintenance personnel, plus 
other employees, separate contractors, and consultants that Owner may deem 
appropriate for a particular portion of the commissioning. 

3. Architect, plus employees and consultants that Architect may deem appropriate 
for a particular portion of the commissioning. 

1.6 INFORMATIONAL SUBMITTALS 

A. Commissioning Plan Information: 

1. List of Contractor-appointed commissioning team members to include specific 
personnel and subcontractors to the performance of the various commissioning 
requirements. 

2. Schedule of commissioning activities, integrated with the construction 
schedule. 

3. List of instrumentation required for each test to include identification of parties 
that will provide instrumentation for each test. 

B. Commissioning schedule. 

C. Two-week look-ahead schedules. 

D. Commissioning Coordinator Letter of Authority: 
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1. Within 10 days after approval of Commissioning Coordinator qualifications, 
submit a letter of authority for Commissioning Coordinator, signed by a 
principal of Contractor's firm. Letter shall authorize Commissioning 
Coordinator to do the following: 

a. Make inspections required for commissioning. 
b. Coordinate, schedule, and manage commissioning of Contractor, 

subcontractors, and suppliers. 
c. Obtain documentation required for commissioning from Contractor, 

subcontractors, and suppliers. 
d. Report issues, delayed resolution of issues, schedule conflicts, and lack of 

cooperation or expertise on the part of members of the commissioning 
team. 

E. Commissioning Coordinator Qualification Data: For entity coordinating Contractor's 
commissioning activities to demonstrate their capabilities and experience. 

1. Experienced: When used with an entity or individual, "experienced" means 
having successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements 
indicated; and having complied with requirements of authorities having 
jurisdiction. 

F. List test instrumentation, equipment, and monitoring devices. Include the following 
information: 

1. Make, model, serial number, and application for each instrument, equipment, 
and monitoring device. 

2. Brief description of intended use. 
3. Calibration record showing the following: 

a. Calibration agency, including name and contact information. 
b. Last date of calibration. 
c. Range of values for which calibration is valid. 
d. Certification of accuracy. 
e. N.I.S.T. traceability certification for calibration equipment. 
f. Due date of the next calibration. 

G. Test Reports: 

1. Pre-Startup Report: Prior to start up of equipment or a system, submit signed, 
completed construction checklists. 

2. Test Data Reports: At the end of each day in which tests are conducted, submit 
test data for tests performed. 

3. Commissioning Issues Reports: Daily, at the end of each day in which tests are 
conducted, submit commissioning issue reports for tests for which acceptable 
results were not achieved. 

4. Weekly Progress Report: Weekly, at the end of each week in which tests are 
conducted, submit a progress report. 
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5. Data Trend Logs: Submit data trend logs at the end of the trend log period. 
6. System Alarm Logs: Daily, at the start of days following a day in which tests 

were performed, submit print-out of log of alarms that occurred since the last 
log was printed. 

H. Construction Checklists: 

1. Material checks. 
2. Installation checks. 
3. Startup procedures, where required. 

1.7 CLOSEOUT SUBMITTALS 

A. Commissioning Report: 

1. At Construction Phase Commissioning Completion, include the following: 

a. Pre-startup reports. 
b. Approved test procedures. 
c. Test data forms, completed and signed. 
d. Progress reports. 
e. Commissioning issues report log. 
f. Commissioning issues reports showing resolution of issues. 
g. Correspondence or other documents related to resolution of issues. 
h. Other reports required by commissioning. 
i. List unresolved issues and reasons they remain unresolved and should be 

exempted from the requirements for Construction Phase Commissioning 
Completion. 

j. Report shall include commissioning work of Contractor. 

B. Request for Certificate of Construction Phase Commissioning Completion. 

C. Operation and Maintenance Data: For proprietary test equipment, instrumentation, 
and tools to include in operation and maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Commissioning Coordinator Qualifications: 

1. Documented experience commissioning systems of similar complexity to those 
contained in these documents on at least five projects of similar scope and 
complexity. 

2. Certification of commissioning process expertise. The following certifications 
are acceptable. Owner reserves the right to accept or reject certifications as 
evidence of qualification. 
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a. Certified Commissioning Professional, by Building Commissioning 
Association. 

b. Commissioning Process Management Professional, by American Society 
of Heating, Refrigerating and Air-Conditioning Engineers. 

c. Accredited Commissioning Process Authority Professional, by University 
of Wisconsin. 

d. Accredited Commissioning Process Manager, by University of Wisconsin. 
e. Accredited Green Commissioning Process Provider, by University of 

Wisconsin. 

B. Calibration Agency Qualifications: Certified by The American Association of 
Laboratory Accreditation that the calibration agency complies with minimum 
requirements of ISO/IEC 17025. 

1.9 COMMISSIONING AUTHORITY'S RESPONSIBILITIES 

A. Commissioning Authority Responsibilities: Comply with the following: 

 
1. 2022 California Energy Code, title 24. 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Test equipment and instrumentation required to perform the commissioning shall 
remain the property of Contractor unless otherwise indicated. 

B. Test equipment and instrumentation required to perform commissioning shall 
comply with the following criteria: 

1. Be manufactured for the purpose of testing and measuring tests for which they 
are being used and have an accuracy to test and measure system performance 
within the tolerances required to determine acceptable performance. 

2. Calibrated and certified. 

a. Calibration performed and documented by a qualified calibration agency 
according to national standards applicable to the tools and 
instrumentation being calibrated. Calibration shall be current according 
to national standards or within test equipment and instrumentation 
manufacturer's recommended intervals, whichever is more frequent, but 
not less than within six months of initial use on Project. Calibration tags 
permanently affixed. 

b. Repair and recalibrate test equipment and instrumentation if dismantled, 
dropped, or damaged since last calibrated. 
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3. Maintain test equipment and instrumentation. 
4. Use test equipment and instrumentation only for testing or monitoring Work 

for which they are designed. 

2.2 PROPRIETARY TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Proprietary test equipment, instrumentation, and tools are those manufactured or 
prescribed by tested equipment manufacturer and required for work on its 
equipment as a condition of equipment warranty, or as otherwise required to service, 
repair, adjust, calibrate, or perform work on its equipment. 

1. Identify proprietary test equipment, instrumentation, and tools required in the 
test equipment identification list submittal. 

2. Proprietary test equipment, instrumentation, and tools shall become the 
property of Owner at Substantial Completion. 

2.3 REPORT FORMAT AND ORGANIZATION 

A. General Format and Organization: 

1. Bind report in three-ring binders. 
2. Label the front cover and spine of each binder with the report title, volume 

number, project name, Contractor's name, and date of report. 
3. Record report on compact disk. 
4. Electronic Data: Portable document format (PDF); a single file with outline-

organized bookmarks for major and minor tabs and tab contents itemized for 
specific reports. 

B. Commissioning Report: 

1. Include a table of contents and an index to each test. 
2. Include major tabs for each Specification Section. 
3. Include minor tabs for each test. 
4. Within each minor tab, include the following: 

a. Test specification. 
b. Pre-startup reports. 
c. Approved test procedures. 
d. Test data forms, completed and signed. 
e. Commissioning issue reports, showing resolution of issues, and 

documentation related to resolution of issues pertaining to a single test. 
Group data forms, commissioning issue reports showing resolution of 
issues, and documentation related to resolution of issues for each test 
repetition together within the minor tab, in reverse chronological order 
(most recent on top). 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Review preliminary construction checklists and preliminary test procedures and data 
forms. 

3.2 CONSTRUCTION CHECKLISTS 

A. Construction checklists cannot modify or conflict with the Contract Documents. 

B. Create construction checklists based on actual systems and equipment to be included 
in Project. 

C. Material Checks: Compare specified characteristics and approved submittals with 
materials as received. Include factory tests and other evaluations, adjustments, and 
tests performed prior to shipment, if applicable. 

1. Services connection requirements, including configuration, size, location, and 
other pertinent characteristics. 

2. Included optional features. 
3. Delivery Receipt Check: Inspect and record physical condition of materials and 

equipment on delivery to Project site, including agreement with approved 
submittals, cleanliness and lack of damage. 

4. Installation Checks: 

a. Location according to Drawings and approved Shop Drawings. 
b. Configuration. 
c. Compliance with manufacturers' written installation instructions. 
d. Attachment to structure. 
e. Access clearance to allow for maintenance, service, repair, removal, and 

replacement without the need to disassemble or remove other 
equipment or building elements. Access coordinated with other building 
elements and equipment, including, but not limited to, ceiling and wall 
access panels, in a manner consistent with OSHA fall-protection 
regulations and safe work practices. 

f. Utility connections are of the correct characteristics, as applicable. 
g. Correct labeling and identification. 
h. Startup Checks: Verify readiness of equipment to be energized. Include 

manufacturer's standard startup procedures and forms. 

D. Startup: Perform and document initial operation of equipment to prove that it is 
installed properly and operates as intended according to manufacturer's standard 
startup procedures, minimum. 

E. Performance Tests: 
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1. Static Tests: As specified elsewhere, including, but not limited to, duct and pipe 
leakage tests, insulation-resistance tests, and water-penetration tests. 

2. Component Performance Tests: Tests evaluate the performance of an input or 
output of components under a full range of operating conditions. 

3. Equipment and Assembly Performance Tests: Test and evaluate performance of 
equipment and assemblies under a full range of operating conditions and loads. 

4. System Performance Tests: Test and evaluate performance of systems under a 
full range of operating conditions and loads. 

5. Intersystem Performance Tests: Test and evaluate the interface of different 
systems under a full range of operating conditions and loads. 

F. Deferred Construction Checklists: Obtain Owner approval of proposed deferral of 
construction checklists, including proposed schedule of completion of each deferred 
construction checklist, before submitting request for Certificate of Construction Phase 
Commissioning Completion. When approved, deferred construction checklists may be 
completed after date of Construction Phase Commissioning Completion. Include the 
following in request for Certificate of Construction Phase Commissioning Completion: 

1. Identify deferred construction checklists by number and title. 
2. Provide a target schedule for completion of deferred construction checklists. 
3. Written approval of proposed deferred construction checklists, including 

approved schedule of completion of each deferred construction checklist. 

G. Delayed Construction Checklists: Obtain Owner approval of proposed delayed 
construction checklists, including proposed schedule of completion of each delayed 
construction checklist, before submitting request for Certificate of Construction Phase 
Commissioning Completion. When approved, delayed construction checklists may be 
completed after date of Construction Phase Commissioning Completion. Include the 
following in request for Certificate of Construction Phase Commissioning Completion: 

1. Identify delayed construction checklist by construction checklist number and 
title. 

2. Provide a target schedule for completion of delayed construction checklists. 
3. Written approval of proposed delayed construction checklists, including 

approved schedule of completion of each delayed construction checklist. 

3.3 GENERAL EXECUTION REQUIREMENTS 

A. Schedule and coordinate commissioning with the construction schedule. 

B. Perform activities identified in construction checklists, including tests, and document 
results of actions as construction proceeds. 

C. Perform test demonstrations for Owner's witness. Unless otherwise indicated, 
demonstrate tests for 100 percent of work to which the test applies.  

D. Report test data and commissioning issue resolutions. 

E. Schedule personnel to participate in and perform Commissioning-Process Work. 
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F. Installing contractors' commissioning responsibilities include, but are not limited to, 
the following: 

1. Operating the equipment and systems they install during tests. 
2. In addition, installing contractors may be required to assist in tests of 

equipment and systems with which their work interfaces. 

3.4 COMMISSIONING COORDINATOR RESPONSIBILITIES 

A. Management and Coordination: Manage, schedule, and coordinate commissioning, 
including, but not limited to, the following: 

1. Coordinate with subcontractors on their commissioning responsibilities and 
activities. 

2. Obtain, assemble, and submit commissioning documentation. 
3. Conduct periodic on-site commissioning meetings. Comply with requirements 

in Section 013100 "Project Management and Coordination." 
4. Develop and maintain the commissioning schedule. Integrate commissioning 

schedule into the construction schedule. Update schedule at specified intervals. 
5. Review and comment on preliminary test procedures and data forms. 
6. Report inconsistencies and issues in system operations. 
7. Verify that tests have been completed and results comply with acceptance 

criteria, and that equipment and systems are ready before scheduling test 
demonstrations. 

8. Direct and coordinate test demonstrations. 
9. Coordinate witnessing of test demonstrations by Owner's witness. 
10. Coordinate and manage training. Be present during training sessions to direct 

video recording, present training and direct the training presentations of 
others. Comply with requirements in Section 017900 "Demonstration and 
Training." 

11. Prepare and submit specified commissioning reports. 
12. Track commissioning issues until resolution and retesting is successfully 

completed. 
13. Retain original records of Commissioning-Process Work, organized as required 

for the commissioning report. Provide Owner's representative access to these 
records on request. 

14. Assemble and submit commissioning report. 

3.5 COMMISSIONING TESTING 

A. Quality Control: Construction checklists, including tests, are quality-control tools 
designed to improve the functional quality of Project. Test demonstrations evaluate 
the effectiveness of Contractor's quality-control process. 

B. Owner's witness will be present to witness commissioning work requiring the 
signature of an owner's witness, including, but not limited to, test demonstrations. 
Owner's project manager will coordinate attendance by Owner's witness with 
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Contractor's published commissioning schedule. Owner's witness will provide no 
labor or materials in the commissioning work. The only function of Owner's witness 
will be to observe and comment on the progress and results of commissioning. 

C. Construction Checklists: 

1. Complete construction checklists as Work is completed. 
2. Distribute construction checklists to installing contractors before they start 

work. 
3. Installers: 

a. Verify installation using approved construction checklists as Work 
proceeds. 

b. Complete and sign construction checklists weekly for work performed 
during the preceding week. 

4. Provide Commissioning Authority access to construction checklists. 

D. Installation Compliance Issues: Record as an installation compliance issue Work 
found to be incomplete, inaccessible, at variance with the Contract Documents, 
nonfunctional, or that does not comply with construction checklists. Record 
installation compliance issues on the construction checklist at the time they are 
identified. Record corrective action and how future Work should be modified before 
signing off the construction checklist. 

E. Pre-Startup Audit: Prior to executing startup procedures, review completed 
installation checks to determine readiness for startup and operation. Report 
conditions, which, if left uncorrected, adversely impact the ability of systems or 
equipment to operate satisfactorily or to comply with acceptance criteria. Prepare 
pre-startup report for each system. 

F. Test Procedures and Test Data Forms: 

1. Test procedures shall define the step-by-step procedures to be used to execute 
tests and test demonstrations. 

2. Test procedures shall be specific to the make, model, and application of the 
equipment and systems being tested. 

3. Completed test data forms are the official records of the results of tests. 
4. Commissioning Authority will provide to Contractor preliminary test 

procedures and test data forms for performance tests and commissioning tests 
after approval of Product Data, Shop Drawings, and preliminary operation and 
maintenance manual. 

5. Review preliminary test procedures and test data forms and provide comments 
within 14 days of receipt from Commissioning Authority. Review shall address 
the following: 

a. Equipment protection and warranty issues, including, but not limited to, 
manufacturers' installation and startup recommendations, and operation 
and maintenance instructions. 
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b. Applicability of the procedure to the specific software, equipment, and 
systems approved for installation. 

6. After Contractor has reviewed and commented on the preliminary test 
procedures and test data forms, Commissioning Authority will revise and 
reissue the approved revised test procedures and test data forms marked 
"Approved for Testing." 

7. Use only approved test procedures and test data forms marked "Approved for 
Testing" to perform and document tests and test demonstrations. 

G. Performance of Tests: 

1. The sampling rate for tests is 100 percent. The sampling rate for test 
demonstrations is 100 percent unless otherwise indicated. 

2. Perform and complete each step of the approved test procedures in the order 
listed. 

3. Record data observed during performance of tests on approved data forms at 
the time of test performance and when the results are observed. 

4. Record test results that are not within the range of acceptable results on 
commissioning issue report forms in addition to recording the results on 
approved test procedures and data forms according to the "Commissioning 
Compliance Issues" Paragraph in this Article. 

5. On completion of a test, sign the completed test procedure and data form. Tests 
for which test procedures and data forms are incomplete, not signed, or which 
indicate performance that does not comply with acceptance criteria will be 
rejected. Tests for which test procedures and data forms are rejected shall be 
repeated and results resubmitted. 

H. Performance of Test Demonstration: 

1. Perform test demonstrations on a sample of tests after test data submittals are 
approved. The sampling rate for test demonstrations shall be 10 percent unless 
otherwise indicated in the individual test specification. 

2. Notify Owner's witness at least three days in advance of each test 
demonstration. 

3. Perform and complete each step of the approved test procedures in the order 
listed. 

4. Record data observed during performance of test demonstrations on approved 
data forms at the time of demonstration and when the results are observed. 

5. Provide full access to Owner's witness to directly observe the performance of 
all aspects of system response during the test demonstration. On completion of 
a test demonstration, sign the completed data form and obtain signature of 
Owner's witness at the time of the test to authenticate the reported results. 

6. Test demonstration data forms not signed by Contractor and Owner's witness 
at the time of the completion of the procedure will be rejected. Test 
demonstrations for which data forms are rejected shall be repeated and results 
shall be resubmitted. 
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a. Exception for Failure of Owner's Witness to Attend: Failure of Owner's 
witness to be present for agreed-on schedule of test demonstration shall 
not delay Contractor. If Owner's witness fails to attend a scheduled test, 
Contractor shall proceed with the scheduled test. On completion, 
Contractor shall sign the data form for Contractor and for Owner's 
witness, and shall note the absence of Owner's witness at the scheduled 
time and place. 

7. False load test requirements are specified in related sections. 

a. Where false load testing is specified, provide temporary equipment, 
power, controls, wiring, piping, valves, and other necessary equipment 
and connections required to apply the specified load to the system. False 
load system shall be capable of steady-state operation and modulation at 
the level of load specified. Equipment and systems permanently installed 
in this work shall not be used to create the false load without Architect's 
written approval. 

I. Deferred Tests: 

1. Deferred Tests List: Identify, in the request for Certificate of Construction Phase 
Commissioning Completion, proposed deferred tests or other tests approved 
for deferral until specified seasonal or other conditions are available. When 
approved, deferred tests may be completed after the date of Construction Phase 
Commissioning Completion. Identify proposed deferred tests in the request for 
Certificate of Construction Phase Commissioning Completion as follows: 

a. Identify deferred tests by number and title. 
b. Provide a target schedule for completion of deferred tests. 

2. Schedule and coordinate deferred tests. Schedule deferred tests when specified 
conditions are available. Notify Architect and Commissioning Authority at least 
three working days (minimum) in advance of tests. 

3. Where deferred tests are specified, coordinate participation of necessary 
personnel and of Architect, Commissioning Authority, and Owner's witness. 
Schedule deferred tests to minimize occupant and facility impact. Obtain 
Architect's approval of the proposed schedule. 

J. Delayed Tests: 

1. Delayed Tests List: Identify, in the request for Certificate of Construction Phase 
Commissioning Completion, proposed delayed tests. Obtain Owner approval of 
proposed delayed tests, including proposed schedule of completion of each 
delayed test, before submitting request for Certificate of Construction Phase 
Commissioning Completion. Include the following in the request for Certificate 
of Construction Phase Commissioning Completion: 

a. Identify delayed tests by test number and title. 
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b. Written approval of proposed delayed tests, including approved schedule 
of completion of delayed tests. 

2. Schedule and coordinate delayed tests. Schedule delayed tests when conditions 
that caused the delay have been rectified. Notify Architect and Commissioning 
Authority at least three working days (minimum) in advance of tests. 

3. Where delayed tests are approved, coordinate participation of necessary 
personnel and of Architect, Commissioning Authority, and Owner's witness. 
Schedule delayed tests to minimize occupant and facility impact. Obtain 
Architect's approval of the proposed schedule. 

K. Commissioning Compliance Issues: 

1. Test results that are not within the range of acceptable results are 
commissioning compliance issues. 

2. Track and report commissioning compliance issues until resolution and 
retesting are successfully completed. 

3. If a test demonstration fails, determine the cause of failure. Direct timely 
resolution of issue and then repeat the demonstration. If a test demonstration 
must be repeated due to failure caused by Contractor work or materials, 
reimburse Owner for billed costs for the participation in the repeated 
demonstration. 

4. Test Results: If a test demonstration fails to meet the acceptance criteria, 
perform the following: 

a. Complete a commissioning compliance issue report form promptly on 
discovery of test results that do not comply with acceptance criteria. 

b. Submit commissioning compliance issue report form within 24 hours of 
the test. 

c. Determine the cause of the failure. 
d. Establish responsibility for corrective action if the failure is due to 

conditions found to be Contractor's responsibility. 

5. Commissioning Compliance Issue Report: Provide a commissioning compliance 
issue report for each issue. Do not report multiple issues on the same 
commissioning compliance issue report. 

a. Exception: If an entire class of devices is determined to exhibit the 
identical issue, they may be reported on a single commissioning 
compliance issue report. (For example, if all return-air damper actuators 
that are specified to fail to the open position are found to fail to the closed 
position, they may be reported on a single commissioning issue report. If 
a single commissioning issue report is used for multiple commissioning 
compliance issues, each device shall be identified in the report, and the 
total number of devices at issue shall be identified. 

b. Complete and submit Part 1 of the commissioning compliance issue 
report immediately when the condition is observed. 

c. Record the commissioning compliance issue report number and describe 
the deficient condition on the data form. 
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d. Resolve commissioning compliance issues promptly. Complete and 
submit Part 2 of the commissioning compliance issue report when issues 
are resolved. 

6. Diagnose and correct failed test demonstrations as follows: 

a. Perform diagnostic tests and activities required to determine the 
fundamental cause of issues observed. 

b. Record each step of the diagnostic procedure prior to performing the 
procedure. Update written procedure as changes become necessary. 

c. Record the results of each step of the diagnostic procedure. 
d. Record the conclusion of the diagnostic procedure on the fundamental 

cause of the issue. 
e. Determine and record corrective measures. 
f. Include diagnosis of fundamental cause of issues in commissioning 

compliance issue report. 

7. Retest: 

a. Schedule and repeat the complete test procedure for each test 
demonstration for which acceptable results are not achieved. Obtain 
signature of Owner's witness on retest data forms. Repeat test 
demonstration until acceptable results are achieved. Except for issues 
that are determined to result from design errors or omissions, or other 
conditions beyond Contractor's responsibility, compensate Owner for 
direct costs incurred as the result of repeated test demonstrations to 
achieve acceptable results. 

b. For each repeated test demonstration, submit a new test data form, 
marked "Retest." 

8. Do not correct commissioning compliance issues during test demonstrations. 

a. Exceptions will be allowed if the cause of the issue is obvious and 
resolution can be completed in less than five minutes. If corrections are 
made under this exception, note the deficient conditions on the test data 
form and issue a commissioning compliance issue report. A new test data 
form, marked "Retest," shall be initiated after the resolution has been 
completed. 

3.6 COMMISSIONING MEETINGS 

A. Commissioning Authority will schedule and conduct commissioning meetings. 

3.7 SEQUENCING 

A. Sequencing of Commissioning Verification Activities: For a particular material, item of 
equipment, assembly, or system, perform the following in the order listed unless 
otherwise indicated: 
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1. Construction Checklists: 

a. Material checks. 
b. Installation checks. 
c. Start up, as appropriate. Some startup may depend on component 

performance. Such startup may follow component performance tests on 
which the startup depends. 

d. Performance Tests: 

1) Static tests, as appropriate. 
2) Component performance tests. Some component performance tests 

may depend on completion of startup. Such component 
performance tests may follow startup. 

3) Equipment and assembly performance tests. 
4) System performance tests. 
5) Intersystem performance tests. 

2. Commissioning tests. 

B. Before performing commissioning tests, verify that materials, equipment, assemblies, 
and systems are delivered, installed, started, and adjusted to perform according to 
construction checklists. 

C. Verify readiness of materials, equipment, assemblies, and systems by performing 
tests prior to performing test demonstrations. Notify Architect if acceptable results 
cannot be achieved due to conditions beyond Contractor's control or responsibility. 

D. Commence tests as soon as installation checks for materials, equipment, assemblies, 
or systems are satisfactorily completed. Tests of a particular system may proceed 
prior to completion of other systems, provided the incomplete work does not 
interfere with successful execution of test. 

3.8 SCHEDULING 

A. Commence commissioning as early in the construction period as possible. 

B. Commissioning Schedule: Integrate commissioning into Contractor's construction 
schedule.  

1. Include detailed commissioning activities in monthly updated Contractor's 
construction schedule and short interval schedule submittals. 

2. Schedule the start date and duration for the following commissioning activities: 

a. Submittals. 
b. Preliminary operation and maintenance manual submittals. 
c. Installation checks. 
d. Startup, where required. 
e. Performance tests. 
f. Performance test demonstrations. 
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g. Commissioning tests. 
h. Commissioning test demonstrations. 

3. Schedule shall include a line item for each installation check, startup, and test 
activity specific to the equipment or systems involved. 

4. Determine milestones and prerequisites for commissioning. Show 
commissioning milestones, prerequisites, and dependencies in monthly 
updated critical-path-method construction schedule and short interval 
schedule submittals. 

C. Two-Week Look-Ahead Commissioning Schedule: 

1. Two weeks prior to the beginning of tests, submit a detailed two-week look-
ahead schedule. Thereafter, submit updated two-week look-ahead schedules 
weekly for the duration of commissioning. 

2. Two-week look-ahead schedules shall identify the date, time, beginning 
location, Contractor personnel required, and anticipated duration for each 
startup or test activity. 

3. Use two-week look-ahead schedules to notify and coordinate participation of 
Owner's witnesses. 

D. Owner's Witness Coordination: 

1. Coordinate Owner's witness participation via Architect. 
2. Notify Architect of commissioning schedule changes at least two work days in 

advance for activities requiring the participation of Owner's witness. 

3.9 COMMISSIONING REPORTS 

A. Test Reports: 

1. Pre-startup reports include observations of the conditions of installation, 
organized into the following sections: 

a. Equipment Model Verification: Compare contract requirements, 
approved submittals, and provided equipment. Note inconsistencies. 

b. Preinstallation Physical Condition Checks: Observe physical condition of 
equipment prior to installation. Note conditions including, but not limited 
to, physical damage, corrosion, water damage, or other contamination or 
dirt. 

c. Preinstallation Component Verification Checks: Verify components 
supplied with the equipment, preinstalled or field installed, are correctly 
installed and functional. Verify external components required for proper 
operation of equipment correctly installed and functional. Note missing, 
improperly configured, improperly installed, or nonfunctional 
components. 

d. Summary of Installation Compliance Issues and Corrective Actions: 
Identify installation compliance issues and the corrective actions for 
each. Verify that issues noted have been corrected. 
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e. Evaluation of System Readiness for Startup: For each item of equipment 
for each system for which startup is anticipated, document in summary 
form acceptable to Owner completion of equipment model verification, 
preinstallation physical condition checks, preinstallation component 
verification checks, and completion of corrective actions for installation 
compliance issues. 

2. Test data reports include the following: 

a. "As-tested" system configuration. Complete record of conditions under 
which the test was performed, including, but not limited to, the status of 
equipment, systems, and assemblies; temporary adjustments and 
settings; and ambient conditions. 

b. Data and observations, including, but not limited to, data trend logs, 
recorded during the tests. 

c. Signatures of individuals performing and witnessing tests. 
d. Data trend logs accumulated overnight from the previous day of testing. 

3. Commissioning Compliance Issues Reports: Report as commissioning 
compliance issues results of tests and test demonstrations that do not comply 
with acceptance criteria. Report only one issue per commissioning compliance 
issue report. Use sequentially numbered facsimiles of commissioning 
compliance issue report form included in this Section, or other form approved 
by Owner. Distribute commissioning compliance issue reports to parties 
responsible for taking corrective action. Identify the following: 

a. Commissioning compliance issue report number. Assign unique, 
sequential numbers to individual commissioning compliance issue 
reports when they are created, to be used for tracking. 

b. Action distribution list. 
c. Report date. 
d. Test number and description. 
e. Equipment identification and location. 
f. Briefly describe observations about the performance associated with 

failure to achieve acceptable results. Identify the cause of failure if 
apparent. 

g. Diagnostic procedure or plan to determine the cause (include in initial 
submittal). 

h. Diagnosis of fundamental cause of issues as specified below (include in 
resubmittal). 

i. Fundamental cause of unacceptable performance as determined by 
diagnostic tests and activities. 

j. When issues have been resolved, update and resubmit the commissioning 
issue report forms by completing Part 2. Identify resolution taken and the 
dates and initials of the persons making the entries. 

k. Schedule for retesting. 

4. Weekly progress reports include information for tests conducted since the 
preceding report and the following: 
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a. Completed data forms. 

b. Equipment or system tested, including test number, system or equipment 
tag number and location, and notation about the apparent acceptability of 
results. 

c. Activities scheduled but not conducted per schedule. 

d. Commissioning compliance issue report log. 

e. Schedule changes for remaining Commissioning-Process Work, if any. 

5. Data trend logs shall be initiated and running prior to the time scheduled for 
the test demonstration. 

a. Trend log data format shall be multiple data series graphs. Where 
multiple data series are trend logged concurrently, present the data on a 
common horizontal time axis. Individual data series may be presented on 
a segmented vertical axis to avoid interference of one data series with 
another, and to accommodate different axis scale values. Graphs shall be 
sufficiently clear to interpret data within the accuracy required by the 
acceptance criteria. 

b. Attach to the data form printed trend log data collected during the test or 
test demonstration. 

c. Record, print out, and attach to the data form operator activity during the 
time the trend log is running. During the time the trend log is running, 
operator intervention not directed by the test procedure invalidates the 
test results. 

6. System Alarm Logs: Record and print out a log of alarms that occurred since the 
last log was printed. Evaluate alarms to determine if the previous day's work 
resulted in any conditions that are not considered "normal operation." 

a. Conditions that are not considered "normal operation" shall be reported 
on a commissioning issue report attached to the alarm log. Resolve as 
necessary. The intent of this requirement is to discover control system 
points or sequences left in manual or disabled conditions, equipment left 
disconnected, set points left with abnormal values, or similar conditions 
that may have resulted from failure to fully restore systems to normal, 
automatic control after test completion. 

3.10 CERTIFICATE OF CONSTRUCTION PHASE COMMISSIONING COMPLETION 

A. When Contractor considers that construction phase commissioning, or a portion 
thereof which Owner agrees to accept separately, is complete, Contractor shall 
prepare and submit to Owner and Commissioning Authority through Architect a 
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comprehensive list of items to be completed or corrected. Failure to include an item 
on such list does not alter Contractor's responsibility to compete commissioning. 

B. On receipt of Contractor's list, Commissioning Authority will make an inspection to 
determine whether the construction phase commissioning or designated portion 
thereof is complete. If Commissioning Authority's inspection discloses items, whether 
included on Contractor's list, which is not sufficiently complete as defined in 
"Construction Phase Commissioning Completion" Paragraph in the "Definitions" 
Article, Contractor shall, before issuance of the Certificate of Construction Phase 
Completion, complete or correct such items on notification by Commissioning 
Authority. In such case, Contractor shall then submit a request for another inspection 
by Commissioning Authority to determine construction phase commissioning 
completion. 

C. Contractor shall promptly correct deficient conditions and issues discovered during 
commissioning. Costs of correcting such deficient conditions and issues, including 
additional testing and inspections, the cost of uncovering and replacement, and 
compensation for Architect's and Commissioning Authority's services and expenses 
made necessary thereby, shall be at Contractor's expense. 

D. When construction phase commissioning or designated portion is complete, 
Commissioning Authority will prepare a Certificate of Construction Phase 
Commissioning that shall establish the date of completion of construction phase 
commissioning. Certificate of Construction Phase Commissioning Completion shall be 
submitted prior to requesting inspection for determining date of Substantial 
Completion. 

END OF SECTION 
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SECTION 02 41 20 – SELECTIVE BUILDING DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Systematic removal of portions of buildings and structures. 

2. Salvage of existing items for reuse. 

3. Salvage of construction materials for recycling. 

4. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Definitions: 

1. Remove: Means to detach from existing construction and legally dispose off-site. 

2. Demolish: Means the same as “remove”.  

3. Dispose: Means to get rid of by throwing away; or by giving or selling to someone 
else. 

4. Reuse: Means to use again for the same function without re-processing. 

5. New-Life Reuse: Means to use again for a different function without re-processing. 

6. Remove and Salvage: Means to detach from existing construction, prepare for reuse 
or storage as applicable, and then deliver to the Owner. 

7. Remove and Reinstall: Means to detach from existing construction, prepare for reuse, 
and reinstall where indicated. 

8. Recycle: Means to detach from existing construction, break down into raw materials, 
and then process the materials to make new items. 

9. Existing-to-Remain: Means existing items that are not removed, reused, or recycled. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: Demolition drawings are diagrammatic and show existing conditions with 
information developed from field surveys and to generally show the extent and type of 
demolition required. The Owner will maintain conditions existing at the time of 
inspection for bidding purposes as far as practicable. 

1. Before beginning demolition, make a detailed survey of existing conditions indicated 
below in Part 3 of this specification Section, and report discrepancies or conflicts 
between Drawings and actual conditions in writing to the Architect for clarifications 
and instructions. 
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2. Do not proceed, when such conflicts or discrepancies occur, before receipt of the 
Architect's instructions. 

B. Pre-Demolition Meeting:  

1. To review methods and procedures related to the work of this specification Section, 
hold a meeting at the project site after submittal approval and at least 10 business 
days before beginning installation. At a minimum, the Contractor, demolition 
subcontractor, and Architect must attend the meeting. 

2. During the meeting, review the Contract Documents, submittals, project conditions, 
and demolition sequence and methods, including special details and conditions that 
might affect demolition. 

a. Review and discuss existing conditions survey indicated below in Part 3 of this 
specification Section. 

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

c. Review structural load limitations of existing structure. 

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

e. Review requirements of work that rely on substrates exposed by selective 
demolition operations. 

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

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting or 
demolishing construction. Resolve each condition. 

4. Finalize construction schedule. 

5. Record significant discussions and distribute meeting minutes. Do not begin 
demolition until disagreements are successfully resolved to the satisfaction of all 
parties. 

1.4 SUBMITTALS 

A. Informational Submittals:  

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

a. Detailed sequence of selective demolition and removal work, with starting and 
ending dates for each activity. Ensure Owner's on-site operations are 
uninterrupted. 

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

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

d. Use of elevator and stairs. 

e. Locations of proposed dust- and noise-control temporary partitions and means 
of egress. 

f. Coordination of Owner's continuing occupancy of portions of existing building 
and of Owner's partial occupancy of completed work. 

g. Means of protecting existing-to-remain items in the path of waste removal. 
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2. Inventory: After selective demolition is complete, submit a list of items that have 
been removed and salvaged. 

3. Pre-Demolition Photographs or Videos: Submit videos or photographs showing 
existing conditions of adjoining construction and site improvements, including finish 
surfaces that might be misconstrued as damage caused by selective demolition 
operations.  

1.5 QUALITY ASSURANCE 

A. Quality Standards: Comply with the safety requirements of both American National 
Standards Institute/ American Society of Safety Engineers publication ANSI/ASSE A10.6. 
“Safety Requirements for Demolition Operations” and National Fire Protection Association 
publication NFPA 241, “Standard for Safeguarding Construction, Alteration, and 
Demolition Operations”. 

1.6 PROJECT CONDITIONS 

A. Hazardous Materials: Hazardous materials may be encountered in the building or at the 
project site. If materials suspected of containing hazardous materials are encountered, 
then do not disturb; promptly notify the Architect and Owner.  

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure adequate supervision practices are followed at the project site before 
demolition work begins and at all times during installation. 

B. Survey: Engage a professional engineer to survey condition of building to determine 
whether removing any element might result in structural deficiency or unplanned 
collapse of any portion of structure or adjacent structures during selective demolition 
operations. 

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

2. Provide means to have digital molds created to repair ornate items in case of loss 
(e.g., laser cloud point scan). 

3. Inventory and record the condition of items removed and reinstalled and removed 
and salvaged. 

4. When unforeseen mechanical, electrical, or structural elements are encountered that 
conflict with intended function or design, investigate and measure the nature and 
extent of conflict. Promptly submit written report to Architect. 
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5. Perform surveys as the work progresses to detect hazards resulting from selective 
demolition activities. 

3.2 PREPARATION 

A. Site Protection: Protect existing-to-remain sitework against damage and soiling during 
demolition. 

1. Do not begin selective demolition work until temporary partitions, barricades, 
warning signs, and other forms of protection are installed. 

2. Protect trees, plants, utilities, and existing improvements that are not to be removed 
from injury or damage. Replace damaged landscaping, improvements, and utilities in 
kind. 

3. During demolition, provide safeguards for protection of the public, Contractor's 
employees, and existing improvements existing-to-remain, including warning signs 
and lights, barricades, and the like. 

4. Provide and maintain shoring, bracing, and structural supports required to preserve 
stability and prevent movement, settlement, or collapse of existing-to-remain 
construction and finishes; and to prevent unexpected or uncontrolled movement or 
collapse of construction being demolished. 

B. Building Protection: Protect existing-to-remain building construction against damage 
and soiling during selective demolition. 

1. Do not begin selective demolition work until temporary building bracing, barricades, 
and other protection necessary to prevent injury to people and damage to adjacent 
existing-to-remain facilities. 

2. Do not allow water to enter existing-to-remain wall or roof insulation. Replace 
insulation when it is wetted. 

C. Utilities, Services, and Building Systems Protection: 

1. Maintain existing-to-remain utility services and mechanical and electrical systems 
and protect them against damage during selective demolition operations. 

2. Locate, identify, disconnect, and seal or cap off indicated utility services and 
mechanical and electrical systems serving areas indicated for demolition. 

a. Arrange with utility companies to shut off indicated utilities. 

b. If building systems or mechanical and electrical systems are indicated as 
removed, relocated, or abandoned, provide temporary services and systems that 
bypass demolition areas and maintain continuity of services and systems to other 
parts of building before proceeding with selective demolition. 

c. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug 
and seal remaining portion of pipe or conduit after bypassing. 

3.3 DEMOLITION 

A. General Demolition Requirements: 
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1. Coordinate demolition to assure the proper sequence, limits, methods, and time of 
performance. Schedule demolition to impose minimum of hardship on present 
facility operations and performance of the work. 

2. Conduct selective demolition and debris-removal operations to ensure the least 
interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

3. Demolish and remove existing construction only as shown and to the extent required 
by new construction. Use methods necessary to complete the work within indicated 
or specified limitations. 

a. Maintain existing building structure (including structural floor and roof decking) 
and envelope (exterior skin and framing, excluding window assemblies and 
nonstructural roofing material) not shown as demolished; do not demolish 
existing construction beyond indicated limits.  

b. Maintain existing interior nonstructural elements (interior walls, doors, floor 
coverings, and ceiling systems) not shown as demolished.  

c. Do not demolish existing construction beyond indicated limits. 

4. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage existing-to-remain construction or adjoining 
construction. 

5. Use hand tools or small power tools designed for sawing or grinding, not hammering 
and chopping, to minimize disturbance of adjacent surfaces. 

6. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces. Verify condition and contents of hidden space 
before starting cutting operations. 

7. Do not use cutting torches until after work areas are cleared of flammable materials. 
Maintain portable fire-suppression devices during flame-cutting operations. 

8. Temporarily cover existing-to-remain openings. 

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

10. Do not remove any item in a manner that results in any warranty or guarantee 
becoming void. 

B. Special Techniques: 

1. Removed and Salvaged Items:  

a. Clean salvaged items. 

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

c. Store items in a secure area or location until delivery to the Owner. 

2. Removed and Reinstalled Items:  

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

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

c. Protect items from damage during transport and storage. 
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d. Reinstall items in locations indicated. Comply with installation requirements for 
new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make items functional for use indicated. 

3. Existing-to-Remain Items:  

a. When permitted by the Architect, items may be removed to a suitable, protected 
storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

3.4 CORRECTION AND REPAIR 

A. Damaged existing-to-remain work must be patched and repaired. Correct and repair as 
necessary, without limitation, including arranging all correction and repair work and 
paying all correction and repair costs without reimbursement from Owner, until 
accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Do not correct, repair, or replace any item in a manner that results in any warranty or 
guarantee becoming void. 

D. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Except for recycled, reused, salvaged, and reinstalled items and other existing-to-remain 
items on Owner's property, remove demolished materials from the project site and 
legally dispose off-site. Do not burn demolished materials. 

B. Removed items not indicated for reuse, reinstallation, or salvage are the property of the 
Contractor and must be cleared from the project site. 

1. Continuously clean up and clear these items; do not allow them to accumulate in the 
building or at the project site. 

2. Material and equipment may not be viewed by prospective purchasers nor sold on 
the site. 

3. The Owner is not responsible for the condition, loss, or damage to removed items. 

C. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 
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END OF SECTION 
©AWCWEST 20A01 All rights reserved. 
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SECTION 03 11 00 - CONCRETE FORMWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes:  

1. Form Work for all cast-in-place and site Pre-cast concrete, including accessories such 
as anchors, clamps and snap ties. 

2. All required forming materials necessary to complete the formwork, including 
anchors, clamps, snap ties, ETC. 

3. Shores, scaffolds and braces required to support formwork. 

4. Installation only of all hardware embedded in concrete, including anchor bolts, 
inserts, beam and column connections except as excluded below. 

5. Installation only of all Reglets, wood nailing blocks and strips and chamfer strips 
embedded in concrete. 

6. Installation only of sleeves, anchors, inserts, ETC., required for the mechanical, 
electrical, fire sprinkler and plumbing Systems, in accord with layouts furnished 
under appropriate Sections, when these inserts penetrate or are anchored to forms. 

7. Removal of forms. 

B. Related Sections: 

1. Section 033000 - Cast-in-place Concrete. 

2. Section 036000 - Grouting. 

3. Section 033529 - Concrete Finishing. 

4. Section 055000 - Metal Fabrications 

5. Section 079000 - Joint Sealants.  
 

1.2 REFERENCES 

A. American Concrete Institute (ACI): 

1. 117 - Specifications for tolerances for concrete construction and materials and 
commentary. 

2. 301 - Specifications for structural concrete 

3. 318 - Building code requirements for structural concrete 

4. 347R - Guide to formwork for concrete 

B. NSF International (NSF): 

1. 61 - Drinking water system components - health effects. 

C. Underwriters Laboratories (UL). 
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D. American Plywood Association (APA): 

1. "VOLUNTARY PRODUCT STANDARD PS-1 FOR CONSTRUCTION AND INDUSTRIAL 
PLYWOOD". 

E. International Code Council Evaluation Service (ICC-ES): 

1. California Building Code and California amendments, volume 2, chapter 19, 
"CONCRETE". 

2. All formwork shall meet the requirements of this code.  This code supplements the 
standard specification and shall supersede the standard specification in cases where 
provisions are in conflict. 

F. Western Wood Products Association (WWPA): 

1. "WESTERN LUMBER GRADING RULES". 
 

1.3 DEFINITIONS 

A. Green concrete: Concrete with less than 100 percent of the minimum specified 
compressive strength (F’C). 

 

1.4 SYSTEM DESCRIPTION 

A. Design requirements: 

1. Design of concrete forms, falsework, and shoring in accordance with local, state, and 
federal regulations. 

2. Design forms and ties to withstand concrete pressures without bulging, spreading, or 
lifting of forms. 

B. Performance requirements: 

1. Construct forms so that finished concrete conforms to shapes, lines, grades, and 
dimensions indicated on the Drawings. 

2. It is intended that surface of concrete after stripping presents smooth, hard, and 
dense finish that requires minimum amount of finishing. 

3. Provide sufficient number of forms so that the Work may be performed rapidly and 
present uniform appearance in form patterns and finish. 

4. Use forms that are clean and free from dirt, concrete, and other debris. 

a. Coat with form release agent if required, prior to use or reuse. 
 

1.5 SUBMITTALS 

A. Information on proposed forming system: 
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1. Submit in such detail as the Engineer may require to assure himself that intent of the 
Specifications can be complied with by use of proposed system. 

2. Alternate combinations of plywood thickness and stud spacing may be submitted. 

B. Form release agent. NSF 61 certification prepared by NSF, underwriters laboratories 
(UL) or other, similar, nationally recognized testing laboratory acceptable to the 
Engineer. 

C. Product Data for proprietary Products, including forming accessories, Waterstops and 
joint Systems.  

 

1.6 QUALITY ASSURANCE 

A. Qualifications of formwork manufacturers: Use only forming Systems by manufacturers 
having a minimum of 5 years-experience, except as otherwise specified, or accepted in 
writing by the Engineer. 

B. General:  Conform with ACI 301 except as modified by the requirements specified herein 
and the details on the Drawings. 

C. Regulatory requirements: Install Work of this Section in accordance with local, state, and 
federal regulations. 

D. Allowable tolerances:  Design, construct, set, and maintain the formwork so as to ensure 
completed Work within the suggested tolerance limits specified in ACI 347R, Section 5.3 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. A. Forms: Built-up plywood: 

1. Built-up plywood forms may be substituted for prefabricated forming system subject 
to following minimum requirements: 

a. Size and material: 

1) Use full size 4-foot by 8-foot plywood sheets, except where smaller pieces are 
able to cover entire area. 

2) Sheet construction: 5-ply plywood sheets, 3/4-inch nominal, made with 100 
percent waterproof adhesive, and having finish surface that is coated or 
overlaid with surface which is impervious to water and alkaline calcium and 
sodium hydroxide of cement. 

3) Exterior-grade plywood panels, suitable for concrete forms, complying with 
doc PS 1, and as follows:  

a) High-density overlay, class 1 or better. 
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b) Medium-density overlay, class 1 or better; Mill-release agent treated and 
edge sealed. 

c) Structural 1, b-b or better; Mill oiled and edge sealed. 

d) B-b (concrete form), class 1: Plyform (APA) or equal; Mill oiled and edge 
sealed. 

b. Wales: Minimum 2-inch by 4-inch lumber. 

c. Studding and wales: Contain no loose knots and be free of warps, cups, and bows. 

B. B. Forms: Steel or steel framed: 

1. Steel forms: 

a. Rigidly constructed and capable of being braced for minimum deflection of finish 
surface. 

b. Capable of providing finish surfaces that are flat without bows, cups, or dents. 

2. Steel framed plywood forms: 

a. Provide forms that are rigidly constructed and capable of being braced.  

b. Plywood paneling: 5-ply, 5/8-inch nominal or 3/4-inch nominal, made with 100 
percent waterproof adhesive, and having finish surface that is coated or overlaid 
with surface which is impervious to water and alkaline calcium and sodium 
hydroxide of cement. 

C. Form release agent. 

1. Effective, non-staining, bond-breaking coating compatible with form surfaces and 
concrete mixes used. 

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

3. Certified for conformance to NSF 61 and leaving no taste or odor on the concrete 
surface. 

D. Form ties: 

1. General: 

a. Provide form ties for forming system selected that are manufactured by 
recognized Manufacturer of concrete forming equipment. 

b. Do not use wire ties or wood spreaders of any form. 

c. Provide ties of type that accurately tie, lock, and spread forms. 

d. Provide form ties of such design that when forms are removed, they locate no 
metal or other material within 1-1/2 inches of the surface of the concrete. 

e. Do not allow holes in forms for ties to allow leakage during placement of 
concrete. 

2. Cone-snap ties: 

a. Cone-snap ties shall form a cone shaped depression in the concrete with 
minimum diameter of 1 inch at the surface of the concrete and minimum depth of 
1-1/2 inches. 

b. Provide neoprene Waterseal washer that is located near the center of the 
concrete. 

3. Taper ties: 
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a. Neoprene plugs for taper tie holes: Size so that after they are driven, plugs are 
located in center third of wall thickness. 

E. Incidentals: 

1. External angles: 

a. Where not otherwise indicated on the Drawings, provide with 3/4-inch bevel, 
formed by utilizing true dimensioned wood or solid plastic chamfer strip on 
walkways, slabs, walls, beams, columns, and openings. 

b. Provide 1/4-inch bevel formed by utilizing true dimensioned wood or solid 
plastic chamfer strip on walkways, walls, and slabs at expansion and 
construction joints. 

 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Site verification of conditions: 

1. Do not place concrete until forms have been checked for alignment, level, and 
strength, and mechanical and electrical inserts or other embedded items for correct 
location. 

 

3.2 INSTALLATION 

A. Forms: Built-up plywood: 

1. Studding: 

a. Spaced at 16 inches or 24 inches on center. 

b. Closer spacing may be required depending upon strength requirements of the 
forms, in order to prevent any bulging surfaces on faces of finished concrete 
Work. 

c. Install studs perpendicular to grain of exterior PLYS of plywood sheets. 

2. Wales: Form wales of double lumber material with minimum size as specified in this 
Section. 

3. Number of form reuses: Depends upon durability of surface coating or overlay used, 
and ability to maintain forms in condition such that they are capable of producing 
flat, smooth, hard, dense finish on concrete when stripped. 

B. Forms: Steel or steel framed: 

1. Steel forms: 

a. Adequately brace forms for minimum deflection of finish surface. 

2. Steel framed plywood forms: 

a. Rigidly construct and brace with joints fitting closely and smoothly. 
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b. Number of form reuses: Depends upon durability of surface coating or overlay 
used. 

3. Built-up plywood forms: As specified in this Section may be used in conjunction with 
steel forms or steel framed plywood forms for special forming conditions such as 
corbels and forming around items which will Project through forms. 

C. Use earth trenches or excavations for footings if soil condition permits; Use specified 
materials to form Sections of footing, which are exposed.  Increase horizontal footing 
dimensions by 1 inch, minimum, from dimensions shown, when earth forms are used. 

D. Form bracing and alignment: 

1. Line and grade: Limit deviations to tolerances which will permit proper installation 
of structural embedded items or mechanical and electrical equipment and piping. 

2. Formwork: 

a. Securely brace, support, tie down, or otherwise hold in place to prevent 
movement. 

b. Make adequate provisions for uplift pressure, lateral pressure on forms, and 
deflection of forms. 

3. When second lift is placed on hardened concrete: Take special precautions in form 
Work at top of old lift and bottom of new lift to prevent: 

a. Spreading and vertical or horizontal displacement of forms. 

b. Grout "BLEEDING" on finish concrete surfaces. 

4. Pipe stubs, anchor bolts, and other embedded items: Set in forms where required. 

5. Cracks, openings, or offsets at joints in formwork: Close those that are 1/16-inch or 
larger by tightening forms or by filling with acceptable crack filler. 

E. Forms: Incidentals: 

1. Reentrant angles: May be left square. 

2. Level strips: Install at top of wall concrete placements to maintain true line at 
horizontal construction joints. 

3. Inserts: 

a. Encase pipes, anchor bolts, steps, Reglets, castings, and other inserts, as indicated 
on the Drawings or as required, in concrete. 

b. Locate hardware accurately and anchor securely to forms or other falsework.  
Use metal door and window frames when they are so adaptable. 

4. Pipe and conduit penetrations: 

a. Install pipe and conduit in structures as indicated on the Drawings, and seal with 
materials as specified in Section 079000. 

F. Form release agent: 

1. Apply in accordance with Manufacturer’s instructions. 

G. Form ties: 

1. Cone-snap ties: Tie forms together at not more than 2-foot centers vertically and 
horizontally. 
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3.3 FORM REMOVAL 

A. Keep forms in place for at least the periods indicated in the following paragraphs. 

1. Vertical forms: 

a. Keep vertical forms in place for a minimum of 24 hours after concrete is placed. 

b. If, after 24 hours, concrete has sufficient strength and hardness to resist surface 
or other damage, forms may be removed. 

2. Other forms and shoring: Keep in place: 

a. Sides of footings: 24 hours minimum. 

b. Vertical sides of beams, girders, wall columns and similar members: 48 hours 
minimum. 

c. Bottom of slabs, beams, and girders: Until concrete strength reaches specified 
strength F’C or until shoring is installed. 

d. Shoring for slabs, beams, and girders: Shore until concrete strength reaches 
specified strength. 

e. Wall bracing: Brace walls until concrete strength of beams and slabs laterally 
supporting wall reaches specified strength. 

B. Green concrete: 

1. No heavy loading on green concrete will be permitted. 

C. Remove formwork progressively and in accordance with code requirements so that no 
shock loads or unbalanced loads are imposed on structure. 

D. Where forms are removed in less than 7 days, curing shall be continued as follows: 

1. Immediately following form removal thoroughly wet surface. 

2. Continue curing in accordance with provisions of Division 03 Section "CAST-IN-
PLACE CONCRETE". 

E. Reuse of forms: Forms may be reused provided they are straight, clean, free from nails, 
dirt, hardened concrete, rust, and other injurious matter and edges and surfaces are in 
good condition: 

1. Clean and repair damage caused by placing, removal, or storage.  Reuse of formwork 
that would reduce quality of exposed-to-view concrete will not be permitted. 

2. Forms shall not be reused for architectural concrete if there is evidence of surface 
wear or defect that would impair the quality of the surface. 

 

3.4 SURFACE REPAIRS AND FINISHING 

A. Immediately after forms are removed, carefully examine concrete surfaces, and repair 
any irregularities in surfaces and finishes as specified in Section 033000. 
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B. Form ties: Remove form ties from surfaces. Fill tie holes as follows: 

1. Remove form ties from surfaces. 

2. Roughen cone shaped tie holes by heavy sandblasting before repair. 

3. Dry pack cone shaped tie holes with dry-pack mortar as specified in Section 036000. 

4. Taper ties: 

a. After forms and taper ties are removed from wall, plug tie holes with neoprene 
plug as follows: 

1) Heavy sandblast and then clean tie holes. 

2) After cleaning, drive neoprene plug into each of taper tie holes with steel rod. 
Final location of neoprene plug shall be in center third of wall thickness. 
Bond neoprene plug to concrete with epoxy. 

3) Locate steel rod in cylindrical recess and against middle of plug during 
driving. 

a) At no time are plugs to be driven on flat area outside cylindrical recess. 

b. Dry-pack of taper tie holes:  

1) After installing plugs in tie holes, coat tie hole surface with epoxy bonding 
agent and fill with dry-pack mortar as specified in Section 036000.  

a) Place dry-pack mortar in holes in layers with thickness not   exceeding tie 
hole diameter and heavily compact each layer. 

b) Dry-pack the outside of the hole no sooner than 7 days after the inside of 
the hole has been dry packed. 

c) Wall surfaces in area of dry-packed tie holes: On the water side   of water 
containing structures and the outside of below grade walls: 
(i) Cover with minimum of 10 mils of epoxy gel. 
(ii) Provide epoxy gel coating on wall surfaces that extend minimum of 

2 inches past dry-pack mortar filled tie holes. 
(iii) Provide finish surfaces that are free from sand streaks or other 

voids. 
 

3.5 TOLERANCES: 

A. Finished concrete shall conform to shapes, lines, grades, and dimensions indicated on the 
Drawings. 

B. Construct Work within the tolerances in accordance with ACI 117, except as modified in 
the following paragraphs or as indicated on the Drawings. 

1. General: 

a. At certain locations in the Work, tolerances required for equipment placement 
and operation may be more restrictive than the general tolerance requirements 
of this Section. 

b. Confirm equipment Manufacturers’ required tolerances for location and 
operation of equipment that will be installed, and construct concrete to satisfy 
those requirements. 
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2. Slabs: 

a. Slope: Uniformly sloped to drain when slope is indicated on the Drawings. 

b. Slabs indicated to be level: Have maximum vertical deviation of 1/8-inch in 10-
foot horizontal length without any apparent changes in grade. 

3. Inserts and Embedments: 

a. Set inserts and Embedments to tolerances required for proper installation and 
operation of equipment or Systems to which insert pertains. 

b. Maximum tolerances: As follows: 
 

Item Tolerance 

Sleeves and Inserts  Plus 1/8 Minus 1/8 Inches.  

Anchor Bolts: 

Projected Ends Plus 1/4 Minus 0.0 Inches.  

Axial Alignment 
Not More Than 2 Degrees 
Off the Axis Indicated on 
the Drawings.  

Setting Location 
Plus 1/16 Minus 1/16 
Inches.  

 

C. Remove and replace Work that does not conform to required tolerances. Procedures and 
Products employed in and resulting from such re-work shall be acceptable to the 
Engineer. 

 
 
 
 
 
 

END OF SECTION 
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SECTION 03 15 00 - CONCRETE ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:
1. Waterstops.
2. Joint fillers.

1.2 REFERENCES

A. ASTM International (ASTM):
1. D 570 - standard test method for water absorption of plastics.
2. D 624 - standard test method for tear strength of conventional vulcanized rubber and 

thermoplastic elastomers.
3. D 638 - standard test method for tensile properties of plastics.
4. D 746 - standard test method for brittleness temperature of plastics and elastomers by 

impact.
5. D 747 - standard test method for apparent bending modulus of plastics by means of a 

cantilever beam.
6. D 792 - standard test methods for density and specific gravity (relative density) of 

plastics by displacement.
7. D 1751 - standard specification for preformed expansion joint filler for concrete paving 

and structural construction (Nonextruding and resilient bituminous types).
8. D 1752 - standard specification for preformed sponge rubber cork and recycled PVC 

expansion joint fillers for concrete paving and structural construction.
9. D 2240 - standard test method for rubber property - Durometer hardness.

B. American National Standards Institute (ANSI):
1. A135.4 - Basic hardboard.

C. U. S. Army Corps of Engineers (USACE):
1. CRD-C-572, specification for polyvinyl chloride Waterstop.

1.3 SUBMITTALS

A. Product Data:
1. Polyvinyl chloride Waterstops: Complete physical characteristics.

CONCRETE ACCESSORIES 03 15 00 - 1
Prepared by 4Creeks, Inc.
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2. Preformed expansion joint material: Sufficient information on each type of material for 
review to determine conformance of material to requirements specified.

B. Samples:
1. Polyvinyl chloride Waterstop.

C. Laboratory test reports: Indicating that average properties of polyvinyl chloride Waterstops 
material and finish conform to requirements specified in this Section.

D. Quality control Submittals:
1. Certificates of compliance:

a. Written certificates that polyvinyl chloride Waterstops supplied on this Project meet 
or exceed physical property in accordance with USACE CRD-C-572 and the 
requirements of this Section.

2. Manufacturer's instructions: For materials specified in this Section that are specified to 
be installed with such instructions.

1.4 QUALITY ASSURANCE

A. Mock-ups:
1. Welding demonstration:

a. Demonstrate ability to weld acceptable joints in polyvinyl chloride Waterstops before 
installing Waterstop in forms.

B. Field joints:
1. Polyvinyl chloride Waterstops field joints: Free of misalignment, bubbles, inadequate 

bond, porosity, cracks, offsets, and other defects which would reduce the potential 
resistance of material to water pressure at any point. Replace defective joints. Remove 
faulty material from site and disposed of by Contractor at its own expense.

C. Inspections:
1. Quality of welded joints will be subject to acceptance of Engineer.
2. Polyvinyl chloride Waterstop: Following defects represent partial list that will be 

grounds for rejection:
a. Offsets at joints greater than 1/16 inch or 15 percent of the material thickness, at any 

point, whichever is less.
b. Exterior crack at joint due to incomplete bond, which is deeper than 1/16 inch or 15 

percent of material thickness, at any point, whichever Isless.
c. Any combination of offset or crack that will result in net reduction in cross Section of 

Waterstop in excess of 1/16 inch or 15 percent of material thickness, at any point, 
whichever is less.

d. Misalignment of joint that will result in misalignment of Waterstop in excess of 1/2 
inch in 10 feet.

e. Porosity in welded joint as evidenced by visual inspection.
f. Bubbles or inadequate bonding

CONCRETE ACCESSORIES 03 15 00 - 2
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PART 2 - PRODUCTS

2.1 JOINT FILLERS

A. General:
1. Use specific type in applications as indicated on the Drawings.
2. Do not use scrap or recycled materials to manufacture joint fillers.

B. Preformed expansion joint materials:
1. Bituminous fiber expansion joint material:

a. Properties:
1) Thickness: To match joint width indicated on the Drawings.
2) Asphalt-impregnated fiber in accordance with ASTM d 1751.

b. Manufacturers: One of the following or equal:
1) Durajoint.
2) W.R. Meadows, Sealtight Fibre expansion joint.

2. Synthetic sponge rubber expansion joint material:
a. Properties:

1) Thickness: As recommended for width indicated on the Drawings.
2) Material in accordance with ASTM d 1752, type i.

b. Manufacturers: One of the following or equal:
1) Durajoint.
2) W.R. Meadows, Sealtight sponge rubber.

2.2 WATERSTOPS

A. Waterstops - Polyvinyl Chloride (PVC):
1. Manufactured from prime virgin polyvinyl chloride plastic compound containing the 

plasticizers, resins, stabilizers, and other materials necessary to meet the requirements 
as specified in this Section.

2. Manufacturers: One of the following or equal:
a. Vinylex Corporation.
b. Greenstreak plastic Products Company, Inc.

3. Type: Ribbed Waterstop, unless otherwise specified elsewhere:
a. Construction joints: 6-inch wide ribbed type.
b. Expansion joint for wall penetrations for concrete encased electrical duct banks: 6-

inch ribbed type with hollow center bulb.
c. Expansion joints: 9-inch wide ribbed type with hollow center bulb.
d. Dumbbell-type Waterstop will not be allowed unless otherwise specified or indicated 

on the Drawings.

CONCRETE ACCESSORIES 03 15 00 - 3
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e. No scrap or reclaimed material shall be used.
4. Properties as indicated in the following table:

Physical Characteristics Test 
Method Required Results

Specific Gravity ASTM D 
792 Not Less Than 1.3

Hardness ASTM D 
2240 70 to 90 Type A15 Shore Durometer

Tensile Strength ASTM D 
638

Not Less Than 2,000 Pounds per Square 
Inch

Ultimate Elongation ASTM D 
638 Not Less Than 300 Percent

Alkali Extraction CRD-C-572

Change in Weight After 7 Days: Between 
Minus 0.1 Percent and Plus 0.25 Percent. 
Change in Hardness After 7 Days: Not 
More Than Plus 5 Points

Low Temperature Brittle Point ASTM D 
746

No Sign of Cracking or Chipping at -35 
Degrees Fahrenheit

Water Absorption ASTM D 
570

Not More Than 0.15 Percent After 24 
Hours

Accelerated Extraction Test CRD-C-572
Tensile Strength: Not Less Than 1,600 
Pounds per Square Inch. Elongation: Not 
Less Than 280 Percent. 

Stiffness in Flexure ASTM D 
747

Not Less Than 600 Pounds per Square 
Inch. 

Tear Resistance ASTM D 
624 Not Less Than 225 Pounds per Inch

Thickness - 3/8 Inch. 
Center Bulb

6-INCH Waterstops - 7/8 Inch or 1-INCH Nominal Outside 
Diameter. 

9-INCH Waterstops -

For Expansion Joints 1 Inch and 
Narrower: 1-INCH Nominal Outside 
Diameter. for Expansion Joints Wider 
Than 1 Inch: 2-INCH Nominal Outside 
Diameter.

Allowable Tolerances
Width - Plus or Minus 3/16 Inch. 
Thickeness - Plus or Minus 1/32 Inch. 
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Waterstops:
1. General:

a. Store Waterstops so as to permit free circulation of air around Waterstop material 
and prevent direct exposure to sunlight.

b. Install Waterstops in concrete joints where indicated on the Drawings.
c. Carry Waterstops in walls into lower slabs and join to Waterstops in slabs with 

appropriate types of fittings.
d. In Waterbearing structures: Provide all joints with Waterstops, whether indicated on 

the Drawings or not.
e. Provide Waterstops that are continuous.
f. Set Waterstops accurately to position and line as indicated on Thedrawings.
g. Hold and securely fix edges in position at intervals of not more than 24 inches so that 

they do not move during placing of concrete.
h. Position the Waterstop so that symmetrical halves of Waterstop are equally divided 

between concrete pours. Center axis of Waterstop shall be coincident with Centerline 
of the joint.

i. Do not drive nails, screws, or other fasteners through Waterstops in vicinity of 
construction joints.

j. Use wires at not more than 24 inches on centers near outer edge of Waterstop to tie 
Waterstops into position.

k. Special clips may be used in lieu of wires, at Contractor's option.
l. Terminate Waterstops 3 inches from top of finish surfaces of walls and slabs unless 

otherwise specified or indicated on the Drawings.
m. When any Waterstop is installed in concrete on one side of joint, while the other half 

or portion of the Waterstop remains exposed to the atmosphere for more than 2 
days, take suitable precautions to shade and protect exposed Waterstop from direct 
rays of sunlight during entire exposure and until exposed portion is embedded in 
concrete.

n. When placing concrete at Waterstops in slabs, lift edge of Waterstop while placing 
concrete below the Waterstop. Manually force Waterstop against and into concrete, 
and then cover Waterstop with fresh concrete.

2. Polyvinyl chloride Waterstop:
a. Install Waterstops so that joints are watertight.
b. Weld joints such as unions, crosses, ells, and tees, with thermostatically controlled 

equipment recommended by Waterstop Manufacturer:
1) Do not damage material by heat sealing.
2) Make joints by overlapping, then simultaneously cut ends of Sections to be 

spliced so they will form smooth even joint. Heat cut ends with splicing tool until 
the plastic melts. Press 2 ends together until plastic cools.

3) Maintain continuity of Waterstop ribs and tubular center axis.

CONCRETE ACCESSORIES 03 15 00 - 5
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4) The splices shall have tensile strength of not less than 60 percent of Unspliced 
materials tensile strength.

c. Butt joints of ends of 2 identical Waterstop Sections may be made while material is in 
forms.

d. Manufacturer shall factory prefabricate joints for crosses and tees.
e. Split-type Waterstops will not be permitted except where specifically indicated on 

the Drawings.

B. Joints:
1. Construct construction and expansion joints as indicated on the Drawings.
2. Preformed expansion joint material: Fasten expansion joint strips to concrete, masonry, 

or forms with adhesive. No nailing will be permitted, nor shall expansion joint strips be 
placed without fastening

END OF SECTION
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SECTION 03 20 00 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Reinforcing bars. 

a. Carbon steel. 

2. Bar supports. 

3. Tie wires. 

4. Mechanical reinforcing bar couplers. 

5. Smooth dowels at construction joints. 

B. Related Sections. 

1. Section 013300 - Submittal Procedures. 

2. Section 014000 - Quality Requirements. 

3. Section 014524 - Special Inspection, Special Tests, and Structural Observation. 
 

1.2 REFERENCES 

A. American Concrete Institute (ACI): 

1. 117 - Specification for tolerances for concrete construction and materials 

2. 301 - Specifications for structural concrete  

3. 318 - Building code requirements for structural concrete and commentary. 

4. SP-66 - ACI detailing manual. 

B. American Iron and Steel Institute (AISI). 

C. American Welding Society (AWS): 

1. D1.4 - Structural welding code - reinforcing steel. 

D. ASTM International (ASTM): 

1. A493 standard specification for stainless steel wire and wire rods for cold heading 
and cold forging. 

2. A615 - Standard specification for deformed and plain carbon steel bars for concrete 
reinforcement. 

3. A706 - Standard specification for low-alloy steel deformed and plain bars for 
concrete reinforcement. 

4. A970 - Standard specification for headed steel bars for concrete reinforcement 
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E. Concrete Reinforcing Steel Institute (CRSI): 

1. Manual of standard practice. 

F. ICC Evaluation Service (ICC-ES): 

1. AC133 - Acceptance criteria for mechanical connector systems for steel reinforcing 
bars. 

1.3 DEFINITIONS 

A. Architectural concrete: Concrete surfaces that will be exposed to view in the finished 
work. For purposes of this Section, architectural concrete includes the following: 

1. Concrete surfaces specified to receive paints or coatings. 

2. Exposed concrete in open basins, channels, and similar liquid containing structures, 
that is located above a line 2 feet below the normal operating water surface elevation 
in that structure. 

B. Bars: Reinforcement or reinforcing bars as specified in this Section. 

C. Evaluation report. Report prepared by ICC-ES , or by other Testing Agency acceptable to 
the Engineer and to the Building Official, that documents testing and review of a product 
to confirm that it complies with the requirements of designated ICC-ES acceptance 
criteria, and its acceptance for use under the 2022 California Building Code. 

D. Give away bars: Reinforcing bars that are not required by the Contract Documents, but 
are installed by the Contractor to provide support for the required reinforcing bars. 

E. Wire supports: Metal reinforcing supports constructed of steel wire as specified. 
Includes individual high chairs, continuous high chairs, bolsters and other similar 
configurations and shapes. 

 

1.4 SYSTEM DESCRIPTION 

A. The Drawings contain notes describing the size and spacing of reinforcement and its 
placement, details of reinforcement at wall corners and intersections, and details of extra 
reinforcement around openings in concrete, and other related information. 

 

1.5 SUBMITTALS 

A. General: 

1. Submit in accordance with Section 013300. 

2. Changes to reinforcement in Contract Documents: 

a. Indicate in a separate letter submitted with Shop Drawings any changes to 
reinforcement indicated on the Drawings or specified. 
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b. Such changes will not be acceptable unless Engineer has accepted them in 
writing. 

B. Product Data: 

1. Bar supports: 

a. Wire bar supports: 

1) Schedule of support materials to be provided and locations of use. 

b. Precast concrete bar supports ("DOBIES"): 

1) Manufacturer's data indicating compression strength of concrete and 
confirming dimensions and THICKNESS(ES).HEIGHT(S) to be provided for 
each location where used. 

2. Mechanical reinforcing bar couplers. For each type and/or series to be provided: 

a. Evaluation report documenting compliance with the requirements of ICC-ES 
AC133. 

b. Details, properties, and dimensions of couplers. Include type or size 
identification, and bar size(s) and grade(s) for which the coupler is suitable. 

c. Manufactuer's installation and testing instructions. 

d. Manufacturer's statement that products installed in accordance with 
manufacturer's recommended procedures will develop strengths and limit slip as 
specified in this Section. 

C. Shop Drawings: 

1. Reinforcement Shop Drawings: 

a. Submit Drawings showing bending and placement of reinforcement required by 
the Contract Documents. 

b. Clearly indicate structures or portions of structures covered by each submittal. 

1) Submit reinforcement Shop Drawings for each structure as a complete 
package. Submittals addressing only a portion of a structure will be rejected 
and returned without review, unless such presentation is accepted by 
Engineer in advance. 

c. Shop Drawings shall conform to the recommendations of the CRSI manual of 
standard practice and ACI SP-66. 

d. Use the same bar identification marks on bending detail Drawings, placement 
Drawings, and shipping tags. 

e. Submittals consisting solely of reinforcing bar schedules, without accompanying 
placement Drawings, will not be accepted unless accepted under prior written 
agreement with Engineer. 

2. Reinforcement placement Drawings: 

a. Clearly show placement of each bar listed in the bill of materials, including 
additional reinforcement at corners and openings, and other reinforcement 
required by details in the Contract Documents. 

b. Clearly identify locations of reinforcement with coatings (E.G. Galvanized or 
epoxy) and with yield strength other than ASTM A615, grade 60. 

c. Show splice locations. 

d. Indicate locations of mechanical reinforcing couplers if used.  
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3. Reinforcement fabrication Drawings. 

a. If bend types or nomenclature differs from that recommended in the CRSI 
manual of standard practice, provide details showing bend types and 
dimensional designations. Clearly identify reinforcement with coatings and with 
yield strength other than ASTM A615, grade 60. 

D. Samples (when requested by Engineer): 

1. Bar supports / wire reinforcement supports: Samples of each type of chair and 
bolster proposed for use. Submit with letter stating where each type will be used. 

2. Precast concrete bar supports: Samples of each type of precast support proposed for 
use. Submit with letter stating where each will be used. 

E. Test reports: 

1. Certified copy of mill test for each steel used. Show physical properties and chemical 
analysis. 

a. Mill test reports may be submitted as record documents at the time the 
reinforcement from that heat of steel is shipped to the site. 

b. In such cases, submit certificates under the shop drawing submittal number with 
the letter "R" (for record date) appended to the end (E.G., of the reinforcement 
was submitted as 03320-002-1, deliver the associated mill certificate as 
submittal 03320-002-1R). 

2. Mechanical reinforcing bar couplers: 

a. Current evaluation report confirming that couplers provide specified tension and 
compression strength and conform to specified limits on total slip within the 
coupler. 

b. Certified copy of mill tests for heat(s) of steel incorporated into the reinforcing 
bar couplers shipped. 

c. For threaded sleeve type couplers, heat treatment lot numbers for Eachshipment. 

F. Manufacturer's instructions: 

a. Mechanical reinforcing bar couplers: 

1) Manufacturer's installation instructions. 

2) Manufacturer's instructions for confirmation testing of couplers after 
reinforcing bars have been inserted into the couplers. 

G. Special procedures: 

a. Welding procedures conforming to AWS D1.4 for reinforcement to be field 
welded. 

b. Procedures qualification record. 

H. Qualifications statements: 

1. Welder qualifications. 

I. Closeout documents: 

1. Field quality control and inspection reports. 
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2. Field quality assurance special inspection and testing reports. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packing and shipping: 

1. Deliver bars bundled and tagged with identifying tags. 

B. Acceptance at site: 

1. Reinforcing bars: Deliver reinforcing bars lacking grade identification marks with 
letter containing manufacturer's guarantee of grade. 

C. Storage: 

1. Store to prevent excessive rusting or fouling with grease or any coating that will 
interfere with bond.  

2. Segregate so as to maintain identification after bundles are broken. Do not use 
damaged, reworked, or deteriorated material. 

 

1.7 SEQUENCING AND SCHEDULING 

A. Bar supports: 

1. Do not place concrete until samples and Product Data for bar supports have been 
accepted by Engineer 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Reinforcing bars: 

1. Provide reinforcement of the grades and quality specified, fabricated from new stock, 
free from excessive rust or scale, and free from unintended bends or other defects 
affecting its usefulness. 

2. Reinforcing bars: 

a. ASTM A615 grade 60 deformed bars, including the following requirements or 
ASTM A706 grade 60 deformed bars. 

1) Actual yield strength based on mil tests of reinforcement provided shall not 
exceed the minimum yield strength specified in this Section by more than 
18,000 pounds per square inch. 

2) Ratio of actual ultimate tensile strength to actual tensile yield strength shall 
is not less than 1.25. 

3. Reinforcing bars designated or required to be welded: 

a. Low-alloy, ASTM A706 grade 60, deformed bars. 
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b. ASTM A615 grade 60 deformed bars may be used in lieu of ASTM A706 grade 60 
if following requirements are satisfied. 

1) Welding procedures conforming to AWS D1.4 are submitted to Engineer. 

2) The specific location for proposed substitution is acceptable to Engineer. 

B. Bar supports: 

1. Wire supports: 

a. All stainless steel bar supports: 

1) Conforming to CRSI manual of standard practice recommendations for types 
and details, but custom fabricated entirely from stainless steel wire 
conforming to ASTM A493, AISI type 316. 

b. Stainless steel protected bar supports: 

1) Conforming to CRSI manual of standard practice class 2, type B, and 
consisting of bright basic wire support fabricated from cold drawn carbon 
steel wire with stainless steel ends attached at the bottom of each leg. 

2) Stainless steel wire ends shall conform to ASTM A493, AISI type 316 and 
shall extend at least 3/4 inch inward from the formed surface of the concrete. 

c. Bright basic wire bar supports. 

1) Conforming to CRSI manual if standard practice, class 3. 

2. Plastic supports: 

a. Plastic, suitable for use at wall or slab surfaces exposed to exterior in the 
completed Building, of an approved manufacturer. 

b. Manufacturers: One of the following or equal: 

1) Aztec concrete accessories. 

3. Deformed steel reinforcing bar supports: 

a. Fabricated of materials and to CRSI details recommended for typical 
reinforcement embedded in concrete and bent to dimensions required to provide 
specified clearances and concrete cover. 

4. Precast concrete bar supports ("DOBIES"): 

a. Pre-manufactured, precast concrete blocks with cast-in annealed steel wires, 16-
gage or heavier. 

b. Compression strength of concrete: Equal to or exceeding the compression 
strength of the surrounding concrete. 

c. Block dimensions: 

1) Height to provide specified concrete cover. 

2) Footprint not less than 3 inches by 3 inches, and adequate to support the 
weight of the reinforcement and maintain specified concrete cover without 
settling into the underlying surface. 

C. Tie wires: 

1. General use: Black annealed ASTM A82 steel wire, 16-gage or heavier. 

D. Mechanical reinforcing bar couplers: 

1. General: 
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a. Only products conforming to the requirements of ACI 318 for mechanical splices, 
and holding a current evaluation report that documents the following 
performance characteristics, will be considered for use. 

b. Strength of coupler: Capable of developing tension and compression strength not 
lower than the lesser of the following: 

1) ACI 318 "TYPE 2" units: In static tension and compression: 

a) Minimum 125 percent of the Astm-specified minimum yield strength of 
the reinforcement being spliced[ or terminated]. 

b) Minimum 100 percent of the Astm-specified minimum ultimate strength 
of the reinforcement being spliced[ or terminated]. 

c. Slip of reinforcing bars within coupler: Total slip of the reinforcing bars within 
the splice sleeve limited as follows: 

1) For bar sizes #14 and smaller, elongation between gage points measured 
clear of the splice sleeve not exceeding 0.010 inches after coupler has been 
loaded to a tension of 30,000 pounds per square inch and load relaxed to a 
tension of 3,000 pounds per square inch. 

d. Fabrication: 

1) Threaded joints: 

a) Provide threaded ends designed so that cross-threading of bars will not 
occur during assembly. 

b) Fabricate male ends for female couplers using coupler Manufactuer's bar 
threading equipment to ensure proper taper and thread engagement. 

2) Mark each sleeve with heat treatment lot number. 

2. Couplers: Threaded - reinforcing bar splice at construction joints. 

a. Steel sleeve butt splice with tapered internal threads in forged or swaged head, 
and nailing flange for attaching to forms. Provide with matching, tapered male-
threaded dowels for insertion and tightening into threaded sleeve after form 
removal. 

1) Provide sleeve with factory-installed plugs to prevent concrete mortar from 
entering internally threaded coupler. 

2) Provide optional clipped nailing flanges as required to maintain minimum 
specified concrete cover over all surfaces of coupler. 

b. Holding current evaluation report demonstrating acceptance under ICC es 
AC133. 

c. Manufacturers: One of the following, or equal: 

1) Dayton superior: DBDI splice system. 

2) Erico-pentair: Lenton form saver. 

3. Couplers: Threaded - reinforcing bar splice: 

a. Steel sleeve butt splice with tapered internal threads at each end for joining to 
matching tapered male threads on reinforcing bars. 

b. Holding current evaluation report demonstrating acceptance under ICC es 
AC133. 

c. Manufacturers: One of the following, or equal: 

1) Dayton superior: Taper-lock system. 
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2) Erico-pentair: Lenton taper threaded splicing system. 

4. Smooth dowels at construction joints: ASTM A615, grade 40, plain billet-steel bars, 
or any mild-steel rod stock of 40,000 psi or greater yield strength. Provide dowels 
with smooth ends without "RIVET" heads or deformations of any kind. 

5. Welding electrodes: E8018 for grade 60. E8029 may be used at horizontal positions. 
At butt-welded tension splices in grade 60 steel, E9018 electrodes shall be used. 

 

2.2 FABRICATION 

A. Shop fabrication and assembly: 

1. Cut and bend bars in accordance with provisions of ACI 318 and the CRSI manual of 
standard practice. 

2. Bend bars cold. Use bending collars to develop the recommended bend radius. 

3. Provide bars free from defects and kinks and from bends not indicated on the 
Drawings.  

4. Circumferential and Radiused reinforcement: Roll to the radius required for its 
location in the structure before installation. 

5. Bars to be fitted with mechanical couplers: 

a. Fabricate threaded ends for connections in shop using manufacturer's 
recommended tools. Field fabrication is not allowed. 

b. Cut ends square 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: 

1. Reinforcing bars: 

a. Verify that reinforcement is new stock, free from rust scale, loose mill scale, 
excessive rust, dirt, oil, and other coatings that will adversely affect bonding 
capacity when placed in the work. 

 

3.2 PREPARATION 

A. Surface preparation: 

1. Reinforcing bars - uncoated: 

a. Clean reinforcement of concrete, dirt, oil and other coatings that will adversely 
affect bond before embedding bars in subsequent concrete placements. 
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b. Thin coating of red rust resulting from short exposure will not be considered 
objectionable. Thoroughly clean bars having rust scale, loose mill scale, or thick 
rust coat. 

c. Partially embedded reinforcement: Remove concrete or other deleterious 
coatings from dowels and other projecting bars by wire brushing or sandblasting 
before bars are embedded in subsequent concrete placements. 

 

3.3 INSTALLATION 

A. Reinforcing bars: General: 

1. Field-cutting of reinforcing bars is not permitted. 

2. Field-bending of reinforcing bars, including straightening and Rebending, is not 
permitted. 

B. Placing reinforcing bars: 

1. Accurately place bars to meet position and cover requirements indicated on the 
Drawings and specified. Secure bars in position. 

2. Avoiding cutting or puncturing vapor retarder/barrier during reinforcement 
placement and concreting operations. Repair damages before placing concrete. 

3. Place reinforcing bars to give following minimum concrete cover: 

a. Surfaces poured against earth: 3 inches. 

b. Formed surfaces exposed to earth or weather: 2-inches. 

c. Slabs, walls, not exposed to weather or earth: 1-inch. 

d. Beams, girders not exposed to earth or weather: 1-1/2 inches. 

e. Column spirals and ties: 1-1/2 inches. 

f. Other locations: One bar diameter. 

4. Tolerances for placement and minimum concrete cover: As listed in Table 1. 
 

Table 1- Reinforcement Placing Tolerances 

Member 
Tolerance on Re-
inforcement Loca-
tion (1) 

Tolerance on Min-
imum Concrete 
Cover (1,2) 

Slabs, Beams, Walls and Columns Ex-
cept as Noted Below:     

10 Inches Thick and Less ± 3/8 Inch - 3/8 Inch 

More Than 10 Inches Thick ± 1/2 Inch  - 1/2 Inch 

Formed Soffits: As Noted Above - 1/4 Inch 

Longitudinal Locations of Bends and 
Ends of Reinforcement: 

  
  

Conditions Not Listed Below: ± 2 Inches - 1/2 Inch 
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5. Spacing between bars: 

a. Minimum clear spacing between bars in a layer: 

1) As indicated on the Drawings, but not less than the larger of 

2) 1.5 Times the bar diameter or 1-1/2 inches. 

b. Minimum clear spacing between bars in 2 or more parallel layers: 

1) Place bars in upper layers directly above bars in lower layers. 

2) Minimum spacing between layers: As indicated on the Drawings, but not less 
than the larger of 1.5 times the bar diameter or 1-1/2 inches. 

c. Limits on minimum clear spacing between bars also applies to the clear spacing 
between a lap splice and the adjacent bars and/or lap splices. 

6. Lap splices for bars: 

a. Lap splice locations and lap splice lengths: As indicated on the Drawings. Where 
lap lengths are not indicated, provide in accordance with ACI 318. 

b. Unless otherwise specifically indicated on the Drawings (and noted as "NON-
CONTACT LAP SPLICE"), install bars at lap splices in contact with each other and 
fasten together with tie wire. 

c. Where bars are to be lap spliced at concrete joints, ensure that bars project from 
the first concrete placement a length equal to or greater than minimum lap splice 
length indicated on the Drawings. 

d. Stagger lap splices where indicated on the Drawings. 

e. Where lap splice lengths are not indicated on the Drawings, provide lap splice 
lengths in accordance with ACI 318. 

C. Reinforcing supports: 

1. Provide supports of sufficient numbers, sizes, and locations to maintain concrete 
cover, to prevent sagging and shifting, and to support loads during construction 
without displacement and without gouging or indentation into forming surfaces. 

a. Quantities and locations of supports shall not be less than those indicated in ACI 
SP-66 and the CRSI manual of standard practice. 

2. Do not use brick, concrete masonry units, concrete Spalls, rocks, wood, or similar 
materials for supporting reinforcement. 

3. Do not use "GIVE AWAY BARS" that have less cover than that required by the 
Contract Documents. Do not adjust the location of reinforcement required by the 
Contract Documents to provide cover for give away bars. 

4. Provide bar supports of height required to maintain the clear concrete cover 
indicated on the Drawings. 

At Discontinuous Ends of Brackets and 
Corbels 

± 1/2 Inch  
- 1/4 Inch 

At Discontinuous Ends of Other Mem-
bers: 

± 1 Inch 
- 1/2 Inch 

Notes: 

(1) ± Indicates "Plus or Minus;" - Indicates "Minus;" + Indicates “Plus." 
(2) Tolerance on Cover Is Limited as Noted but Decrease in Cover Shall Not Ex-
ceed One Third of the Minimum Cover Indicated on the Drawings. 
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5. Provide bar supports at formed vertical faces to maintain the clear concrete cover 
indicated on the Drawings. 

6. Schedule of reinforcement support materials: Provide bar supports as indicated in 
Table 2. 

 

 

D. Tying of reinforcing: 

1. Fasten reinforcement securely in place with wire ties. 

2. Tie reinforcement at spacings sufficient to prevent shifting. 

a. Provide at least 3 ties in each bar length. (Does not apply to dowel lap splices or 
to bars shorter than 4 feet, unless necessary for rigidity). 

3. Tie slab bars at every intersection around perimeter of slab. 

4. Tie wall bars and slab bar intersections other than around perimeter at not less than 
every fourth intersection, but at not more than the spacing indicated in Table 3: 

 
 
 
 
 
 
 
 
 
 

5. After tying: 

Table 2- Reinforcement Support Materials 

Case Location Material 

A. Concrete Placed Over Earth and Concrete Seal 
Slabs ("Mud Mats"): 

Precast Concrete Bar 
Supports. 

B. Concrete Placed Against Forms and Exposed to 
Water or Wastewater Process Liquids 
(Whether or Not Such Concrete Received Addi-
tional Linings or Coatings): 

All Stainless-steel Bar 
Supports. 

C. Concrete Placed Against Forms and Exposed to 
Earth, Weather, Frequent Washdown, or 
Groundwater in the Finished Work 

All Stainless-steel Bar 
Supports. 

D. Concrete Placed Against Forms and Exposed to 
Interior EQUIPMENT/PIPING Areas in the Fin-
ished Work 

Stainless Steel Protected 
Bars Support. 

E. Between Mats of Reinforcement, and Fully Em-
bedded Within a Concrete Member 

Bright Basic Wire Bars 
Support, or Deformed 
Steel Reinforcing Bars. 

Table 3- Maximum Spacing of Tie Wires for Reinforcement 

Bar Size 
Slab Bar 
Spacing 
Inches 

Wall Bar 
Spacing 
Inches 

Bars Number 5 and Smaller 60 48 

Bars Number 6 Through Number 9 96 60 

Bars Number 10 and Number 11 120 96 
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a. Bend ends of wires inward towards the center of the concrete Section. Minimum 
concrete cover for tie wires shall be the same as cover requirements for 
reinforcement. 

b. Remove tie wire clippings from inside forms before placing concrete. 

6. All 90, 135, and 180-degree hooks are ACI standard bends and extension lengths 
unless noted otherwise on the Drawings. Hooks may be racked at an angle when the 
concrete dimensions interfere with placement. 

E. Welding reinforcing bars: 

1. Weld reinforcing bars only where indicated on the Drawings or where acceptance is 
received from Engineer prior to welding. 

2. Perform welding in accordance with AWS D1.4 and welding procedures accepted by 
Engineer. 

a. Conform to requirements for minimum preheat and Interpass temperatures. 

3. Submit: 

a. Welding procedures specification. 

b. Procedures qualification record. 

c. Welder qualification test record. 

4. Do not tack weld reinforcing bars except where specifically indicated on the 
Drawings. 

F. Reinforcing bar mechanical couplers: 

1. Install only at locations indicated on the Drawings or where prior approval has been 
obtained from Engineer. 

2. Install in accordance with manufacturer's instructions and requirements of 
evaluation report. 

a. Make splices using manufacturer's standard equipment, jigs, clamps, and other 
required accessories. 

b. After assembly of the splice, tighten using torque load not less than that 
recommended by the manufacturer. 

3. Unless greater cover is indicated on the Drawings, provide clear cover from surface 
of concrete to outside face of couplers that is not less than the minimum concrete 
cover specified for typical reinforcement. 

a. If cover is less than required, contact Engineer for evaluation of conditions before 
modifying locations of bars or placing concrete. 

b. Modifications to maintain or provide required concrete cover, such as addition of 
concrete; Re-positioning of stirrups, ties, ETC., may be completed only after 
approval by Engineer. 

G. Elements shall be correctly and accurately positioned and plumbed in their assigned 
positions. Elements shall be securely and adequately braced by approved methods until 
the permanent closures, anchors, and bracing are completed. 
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3.4 FIELD QUALITY CONTROL 

A. Provide quality control for the work of this Section as specified in Section 014000. 

B. Field inspections and testing: 

1. Submit records of inspections and testing to Engineer in electronic format within 24 
hours after completion. 

C. Manufacturer's services: 

1. Furnish manufacturer's technical representative to conduct Jobsite training 
regarding proper storage, handling, and installation of mechanical reinforcing bar 
couplers for personnel who will perform the installation. Engineer may attend 
training session. 

 

3.5 FIELD QUALITY ASSURANCE 

A. Provide quality assurance as specified in Section 014000. 

B. Special inspections and tests: 

1. Provide as specified in Section 014524. 

2. Frequency of inspections: 

a. Unless otherwise indicated on the Drawings or in this Section, provide periodic 
special inspection as required by the 2022 California Building Code. 

3. Preparation: 

a. Review Drawings and specification for the work to be observed. 

b. Review approved submittal sand Shop Drawings. 

4. Inspections: Special inspection shall include, but is not limited to, the following items. 

a. Reinforcement: General: 

1) Type (material) and location of reinforcement supports. 

2) Bar material/steel grade and bar size. 

3) Location, placement, and spacing of bars. 

4) Clear concrete cover over reinforcement. 

5) Lap splice: Location and lap length. Bars within tolerances for contact (unless 
non-contact splice is indicated on the Drawings.) 

6) Bar hooks and development lengths embedded within concrete Sections as 
indicated on the Drawings. 

7) Reinforcement tired in position and tie wire legs turned inward toward the 
center of the concrete Section. 

b. Reinforcement: WELDING INSPECTOR qualification and inspections shall be in 
accordance with the requirements of AWS D1.4. 

1) Provide periodic inspection for: 

a) Weldability of reinforcement other than ASTM A706. 

b) Single pass fillet welds with thickness less than or equal to 5/16 inch. 
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2) Provide continuous inspection for: 

a) Other welds. 

b) Welds at mechanical reinforcing bar couplers and end anchors. 

3) In addition to visual inspection, Owner may inspect reinforcing bar welds by 
other methods, including radiographic inspection. 

5. Mechanical reinforcing bar couplers. 

a. Special inspection shall include, but is not limited to, the following items: 

1) Coupler model and identification. 

2) Couplers are installed in accordance with the requirements of the 
engineering report for each product. 

3) Confirmation of the following: 

a) Grade and size of reinforcing bars. 

b) Position of couplers. 

c) Insertion length of reinforcement. 

d) Tightening of bars in the couplers. 

6. Records of inspections. 

a. Provide a written record of each inspection using forms acceptable to the 
Engineer and to the Building Official. 

b. Submit electronic copies of inspection reports to Engineer within 24 hours after 
completion of inspections. 

 

3.6 NON-CONFORMING WORK 

A. Before placing concrete, adjust or remove and re-install reinforcement to conform to the 
requirements of the Contract Documents. 

 

3.7 CLEANING 

A. Clean all exposed surfaces free of mortar, Laitance, and construction soil. Do not use wire 
brushes or any acid solutions. Take special precautions to remove all alkalis and other 
compounds from surface of units which might cause etching of glass or metal surfaces 
due to run-off from rain or window cleaning operations. 

 

3.8 PROTECTION 

A. Protect all units exposed in the finished work from stains or damage during remainder of 
construction period. Units which may become stained or damaged shall be cleaned or 
repaired, provided that such actions can restore the units to their original appearance 
and condition. Where structural damage results or where remedial work is not 
satisfactory to the Architect, units shall be replaced at no additional cost to the Owner. 
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B. Protection shall be considered the responsibility of the erector until the installation is 
approved by the Architect and construction manager. 

 
 
 
 
 
 

END OF SECTION 
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SECTION 03 21 17 - ADHESIVE-BONDED REINFORCING BARS AND ALL THREAD RODS IN 
CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes: Bonding reinforcing bars and all thread rods in concrete using adhesives.

B. Related Sections:
1. Section 014000 - Contractor Quality Control Plan.
2. Section 014524 - Special Tests and Inspections.
3. Section 018101 - Project Design Criteria.
4. Section 018102 - Seismic Design Criteria.
5. Section 032000 - Concrete Reinforcing.
6. Section 051200 - Structural Steel.

1.2 REFERENCES

A. American Concrete Institute (ACI).
1. 355.4 - Qualification of post-installed adhesive anchors in concrete and commentary.

B. American National Standards Institute (ANSI):
1. Standard B212.15 - carbide tipped masonry drills and blanks for carbide tipped masonry 

drills.

C. ASTM International (ASTM):
1. C881 - Standard specification for epoxy-resin-base bonding systems for concrete.

D. Concrete Reinforcing Steel Institute (CRSI).

E. ICC evaluation service, Inc. (ICC-ES):
1. AC308 - Acceptance criteria for post-installed adhesive anchors in concrete elements.

F. NSF International (NSF)
1. 61 - Drinking water system components - health effects.

G. Society for Protective Coatings (SSPC):
1. SP-1 - Solvent cleaning.

ADHESIVE-BONDED REINFORCING BARS AND ALL THREAD RODS IN CONCRETE
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1.3 DEFINITIONS

A. Evaluation report: Report prepared by ICC-ES, or other Testing Agency acceptable to 
Engineer and to the Building Official, that documents testing and review of a product to 
confirm that it complies with the requirements of designated ICC-ES acceptance criteria, and 
to document its acceptance for use under the 2022 California Building Code.

1.4 SUBMITTALS

A. Product Data: Technical data for adhesives, including:
1. Manufacturer's Printed Installation Instructions (MPII).
2. Independent laboratory test results indicating allowable loads in tension and shear for 

concrete of the types included in this work, with load modification factors for 
temperature, spacing, edge distance, and other installation variables.

3. Handling and storage instructions.
4. Evidence of current listing under NSF-61 for use in contact with potable water.

B. Quality control submittals:
1. Special inspection: Detailed step-by-step instructions for the special inspection 

procedures required by the 2022 California Building Code.
2. For each adhesive to be used, evaluation report confirming that the product complies 

with the requirements of AC308 for both Un-cracked and cracked concrete and for use in 
seismic design categories a through F.

3. Installer qualifications:
a. Submit evidence of successful completion of adhesive manufacturer's installation 

training program.
b. Submit evidence of current certification for installation of inclined and overhead 

anchors under sustained tension loading.

C. Inspection and testing reports:
1. Inspections - field quality control: Reports of inspections and tests.

a. Inspections - field quality assurance: Reports of special inspections and tests.

1.5 QUALITY ASSURANCE

A. Qualifications:
1. Installation requirements:

a. Have available at the site, and install anchors in accordance with, the adhesive 
manufacturer's printed installation instructions.

2. Installer qualifications:
a. Demonstrating successful completion of adhesive manufacturer's on-site training 

program for installation of adhesive-bonded anchors.

ADHESIVE-BONDED REINFORCING BARS AND ALL THREAD RODS IN CONCRETE
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b. Holding current certification for installation of adhesive-bonded anchors by a 
qualified organization acceptable to the Engineer and to the Building Official.
1) Organizations/certification programs deemed to be qualified are:

Aci-crsi adhesive anchor Installer certification program.
Adhesive anchor manufacturer's certification program, subject to acceptance by the Engineer and 
the Building Official.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store and protect products as follows, unless more restrictive requirements are 
recommended by the manufacturer:
1. Store adhesives and adhesive components on pallets or shelving in a covered-storage 

area protected from weather.
2. Control temperature to maintain storage within manufacturer's recommended 

temperature range.
a. If products have been stored at temperatures outside manufacturer's recommended 

range, test by methods acceptable to the Engineer to confirm acceptability before 
installing in the work.

3. Dispose of products that have passed their expiration date.

1.7 PROJECT CONDITIONS

A. Section 018101 and Section 018102.

B. Seismic design category (SDC) for structures is indicated on the Drawings.

PART 2 - PRODUCTS

2.1 GENERAL

A. Like items of materials: Use end products of one manufacturer in order to achieve structural 
compatibility and singular responsibility.

B. Adhesives shall have a current evaluation report documenting testing and compliance with 
the requirements or ACI 355.4 and of ICC-ES AC308 for use with Un-cracked concrete and 
with cracked concrete in the seismic design category specified.

C. Bond reinforcing bars and all thread rods in concrete using epoxy adhesive unless other 
adhesives specified are specifically indicated on the Drawings or approved in writing by the 
Engineer.

ADHESIVE-BONDED REINFORCING BARS AND ALL THREAD RODS IN CONCRETE
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D. For locations where adhesive will be in direct contact with potable water in the finished 
work, provide documentation of testing and listing under NSF-61. Testing shall be by a 
nationally recognized agency acceptable to the Engineer.

2.2 EPOXY ADHESIVE

A. Materials:
1. Meeting the physical requirements of ASTM C881, type IV, grade 3, class B or C 

depending on site conditions.
2. 2-Component, 100 percent solids, insensitive to moisture.
3. Cure temperature, pot life, and workability: Compatible with intended use and 

environmental conditions.

B. Packaging:
1. Disposable, self-contained cartridge system furnished in side-by-side cartridges designed 

to fit into a manually or pneumatically operated caulking gun, and with resin and 
hardener components isolated until mixing through manufacturer's static mixing nozzle.
a. Nozzle designed to dispense components in the proper ratio and to thoroughly blend 

the components for injection from the nozzle directly into prepared hole.
b. Provide nozzle extensions as required to allow full-depth insertion and filing from 

the bottom of the hole.
2. Container markings: Include manufacturer's name, product name, batch number, mix 

ratio by volume, product expiration date, ANSI hazard classification, and appropriate 
ANSI handling precautions.

C. Manufacturers: One of the following or equal:
1. Hilti, Inc., tulsa, OK: Hit-re 500-V3.
2. Powers Fasteners, Inc, Towson, MD: Powers PURE110+.
3. Simpson strong-tie Company, Inc., Pleasanton, CA: Set-3G.

2.3 ALL THREAD RODS

A. Materials: As specified in Section 051200 for rods, nuts and washers.

2.4 REINFORCING BARS

A. A. As specified in Section 032000.

ADHESIVE-BONDED REINFORCING BARS AND ALL THREAD RODS IN CONCRETE
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PART 3 - EXECUTION

3.1 GENERAL

A. Execution of this work is restricted to installers who have personally completed the adhesive 
manufacturer's on-site training for the products to be installed, and who are personally 
certified through a qualified certification program described under quality assurance and 
accepted by the Engineer and the Building Official.
1. Do not install holes or adhesive until training is complete.

B. Perform work in strict compliance with the accepted MPII and the following instructions. 
Where the accepted MPII and the instructions conflict, the MPII shall prevail.

C. Install reinforcing bars and all thread rods to embedment depth, and at spacing and 
locations indicated on the Drawings.
1. If embedment depth is not indicated, contact Engineer for requirements.
2. Do not install adhesive-bonded all thread rods or reinforcing bars in upwardly inclined 

or overhead applications unless accepted in advance by Engineer.

3.2 PREPARATION

A. Do not begin installation of adhesive bonded anchors until:
1. Concrete has achieved an age of at least 21 days after placement.
2. On-site training in installation of adhesive bonded anchors by manufacturer's technical 

representative is complete. Do not drill holes in concrete or install adhesive and embeds 
in holes.

B. Review manufacturer's printed installation instructions (MPII) and "CONDITIONS OF USE" 
stipulated in the evaluation report before beginning work.
1. Bring to the attention of the adhesive manufacturer's technical representative any 

discrepancies between these documents, and resolve before proceeding with installation.

C. Install adhesive bonded anchors in full compliance with manufacturer's printed installation 
instructions using personnel who have successfully completed manufacturer's on-site 
training for products to be used and who hold certifications specified in this Section.

D. Confirm that adhesive and substrate receiving adhesive are within manufacturer's 
recommended range for temperature and moisture conditions and will remain so during the 
curing time for the product.

3.3 HOLE SIZING AND INSTALLATION

A. Drilling holes:
1. Determine location of reinforcing bars or other obstructions with a nondestructive 

indicator device, and mark locations with construction crayon on the surface of the 
concrete.
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2. Do not damage or cut existing reinforcing bars, electrical conduits, or other items 
embedded in the existing concrete without prior acceptance by Engineer.

B. Hole drilling equipment:
1. Electric or pneumatic rotary impact type with medium or light impact.

a. Installation of anchors in cored holes is not permitted.
b. Set drill to "ROTATION ONLY" mode, or to "ROTATION PLUS HAMMER" mode in 

accordance with the manufacturer's installation instructions and the requirements 
of the evaluation report.

c. Where edge distances are less than 2 inches and "ROTATION PLUS HAMMER" mode 
is permitted, use lighter impact equipment to prevent micro-cracking and concrete 
Spalling during the drilling process.

2. Drill bits: Carbide-tipped in accordance with ANSI B212-15 unless otherwise 
recommended by the manufacturer or required as a "CONDITION OF USE" in the 
evaluation report.
a. Hollow drill bits with flushing air systems are preferred. Air supplied to hollow drill 

bits shall be free of oil, water, or other contaminants that will reduce bond.

C. Hole diameter: As recommended in the manufacturer's installation instructions and the 
evaluation report.

D. Hole depth: As recommended in the manufacturer's installation instructions to provide 
minimum effective embedment indicated on the Drawings.

E. Obstructions in drill path:
1. If an existing reinforcing bar or other obstruction is hit while drilling a hole, unless 

otherwise accepted by Engineer, stop drilling. Prepare and fill the hole with dry-pack 
mortar. Relocate the hole to miss the obstruction and drill another hole to the required 
depth.
a. Obtain Engineer's acceptance of distance between abandoned and relocated holes 

before proceeding with the relocation.
b. Allow dry-pack mortar to cure to a strength equal to that of the surrounding 

concrete before resuming drilling in the area.
c. Epoxy grout may be substituted for dry-pack mortar when accepted by Engineer.

2. Avoid drilling an excessive number of holes in an area of a structural member, which 
would excessively weaken the member and endanger the stability of the structure.

3. When existing reinforcing steel is encountered during drilling and when specifically 
accepted by Engineer, enlarge the hole by 1/8 inch, core through the existing reinforcing 
steel at the larger diameter, and resume drilling at original hole diameter using 
pneumatic rotary impact drill.

4. Bent bar reinforcing bars: Where edge distances are critical, and interference with 
existing reinforcing steel is likely, if acceptable to Engineer, drill hole at 10 degree (or 
less) angle from axis of reinforcing bar or all thread rod being installed.

F. Cleaning holes:
1. Insert air nozzle to bottom of hole and blow out loose dust.
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a. Use compressed air that is free of oil, water, or other contaminants that will reduce 
bond.

b. Provide minimum air pressure of 90 pounds per square inch for not less than 4 
seconds.

2. Using a stiff bristle brush with diameter that provides contact around the full perimeter 
of the hole, vigorously brush hole to dislodge compacted drilling dust.
a. Insert brush to the bottom of the hole and withdraw using a simultaneous twisting 

motion.
b. Repeat at least 4 times.

3. Repeat the preceding steps as required to remove drilling dust or other material that will 
reduce bond, and in the number of cycles required by the MPII and the evaluation 
report.

4. Leave prepared holes clean and dry.
5. Protect prepared and cleaned holes from contamination and moisture until adhesive is 

installed.
6. Re-clean and dry previously prepared holes if, in the opinion of the Engineer, the hole 

has become contaminated after initial cleaning.

3.4 INSTALLATION OF ADHESIVE AND INSERTS

A. Clean and prepare inserts reinforcing bars and all thread rods:
1. Prepare embedded length of reinforcing bars and all thread rods by cleaning to bare 

metal. Inserts shall be free of oil, grease, paint, dirt, mill scale, rust, or other coatings that 
will reduce bond.

2. Solvent clean prepared reinforcing bars and all thread rods over the embedment length 
in accordance with SSPC SP-1. Provide an oil and grease free surface for bonding of 
adhesive to steel.

B. Fill holes with adhesive:
1. Starting at the bottom of the hole, fill hole with adhesive inserting the reinforcing bar or 

all thread rod.
2. Fill hole as nozzle is withdrawn without creating air voids.
3. Unless otherwise indicated on the Drawings, fill hole with sufficient adhesive so that 

excess adhesive is extruded out of the hole when the reinforcing bar or all thread rod is 
inserted.

4. Where necessary, seal hole at surface of concrete to prevent loss of adhesive during 
curing.

C. Installing reinforcing bars and all thread rods.
1. Unless otherwise indicated on the Drawings, install bars and rods perpendicular to the 

concrete surface.
2. Insert reinforcing bars and all thread rods into adhesive in accordance with 

manufacturer's recommended procedures.
3. Confirm that insert has reached the designated embedment in the concrete, and that 

adhesive completely surrounds the embedded portion.
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4. Securely brace bars and all thread rods in place to prevent displacement while the 
adhesive cures. Bars and rods displaced during curing will be considered damaged and 
replacement will be required.

5. Clean excess adhesive from the mouth of the hole.

D. Curing and loading.
1. Provide and maintain curing conditions recommended by the adhesive manufacturer for 

the period required to fully cure the adhesive at the temperature of the concrete.
2. Do not disturb or load bonded embeds until manufacturer's recommended cure time, 

based on temperature of the concrete, has elapsed.

3.5 POST-INSTALLATION ACTIVITIES

A. Do not bend bars or all-thread rods after bonding to the concrete, unless accepted in advance 
by the Engineer.

B. Attachments to all thread rods:
1. After assemblies to be connected are placed, install nuts and washers for threaded rods 

as indicated on the Drawings.
2. Draw nuts down tight, using practices specified for "SNUG TIGHT" installation of bolts in 

steel to steel connections.

3.6 FIELD QUALITY CONTROL

A. Provide field quality control over the work of this Section as specified in Section 014000.

B. Do not allow work described in this Section to be performed by individuals who do not hold 
the specified certifications and who have not completed the specified job site training.

C. Manufacturer's services:
1. Before beginning installation, furnish adhesive manufacturer's technical representative 

to conduct on-site training in proper storage and handling of adhesive, drilling and 
cleaning of holes, and preparation and installation of reinforcing bars and all thread 
rods.
a. Provide notice of scheduled training to Engineer and to Special Inspector(s) not less 

than 10 working days before training occurs. Engineer and Special Inspector may 
attend training sessions.

2. Submit record, signed by the manufacturer's technical representative, listing 
Contractor's personnel who completed the training. Only qualified personnel who have 
completed manufacturer's on-site training shall perform installations.

D. Field inspections and testing:
1. Hole drilling and preparation
2. Results: Submit records of inspections and testing to Engineer by electronic copies 

within 24 hours after completion.
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3.7 FIELD QUALITY ASSURANCE

A. Provide field quality assurance over the work of this Section as specified in Section 014000.

B. Special inspections, special tests, and Structural Observation
1. Provide as specified in Section 014524.
2. Frequency of inspections:

a. Unless otherwise indicated on the Drawings or in this Section, provide periodic 
special inspection as required by the evaluation report for the product installed.

b. Provide continuous inspection for the initial installation of each type and size of 
adhesive bonded reinforcing bar and all thread rod. Subsequent installations of the 
same anchor may be installed with periodic inspection as defined in subsequent 
paragraphs.

c. Provide continuous special inspection of all drilling, cleaning and bonding activities 
for bars and rods installed in horizontal and upwardly inclined positions.

3. Preparation:
a. Review Drawings and Specifications for the work to be observed.
b. Review adhesive manufacturer's MPII and recommended installation procedures.
c. Review evaluation report "CONDITIONS OF USE" and "SPECIAL INSPECTION" 

requirements.
4. Inspection - periodic:

a. Initial inspection. Provide an initial inspection for each combination of concrete and 
reinforcing bar strength or concrete strength and all thread rod material being 
installed. During initial inspection, observe the following for compliance with the 
installation requirements.
1) Concrete: Class (minimum specified compressive strength) and thickness.
2) Environment: Temperature conditions at work area, and moisture conditions of 

concrete and drilled hole.
3) Holes: Locations, spacing, and edge distances; Verification of drill bit compliance 

with requirements; Cleaning equipment and procedures; Cleanliness of hole. 
Before adhesive is placed, confirm that depth and preparation of holes conforms 
to the requirements of the Contract Documents, the MPII, and the "CONDITIONS 
OF USE" listed in the evaluation report.

4) Adhesive: Product manufacturer and name; Lot number and expiration date; 
Temperature of product at installation; Installation procedure. Note initial set 
times observed during installation.

5) Reinforcing bars and all thread rods: Material diameter and length; Steel grade 
and/or strength; Cleaning and preparation; Cleanliness at insertion; Minimum 
effective embedment provided.

b. Subsequent inspections: Subsequent installations of the same reinforcing bars or all 
thread rods may be performed without the presence of the Special Inspector, 
provided that:
1) There is no change in personnel performing the installation, the general strength 

and characteristics of the concrete receiving the inserts, or the reinforcing bars 
and all thread rods being used.
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2) For ongoing installations, the Special Inspector visits the site at least once for 
every 4 hours of work during each day of installation to observe the work for 
compliance with material requirements and installation procedures.

5. Inspection - continuous.
a. Make observations as described under "INSPECTION - PERIODIC, INITIAL 

INSPECTION" during all drilling, cleaning, and bonding activities for all bars and 
rods installed.

6. Records of inspections:
a. Provide a written record of each inspection using forms acceptable to the Engineer 

and to the Building Official.
b. Submit electronic copies of inspection reports to Engineer within 24 hours after 

completion of inspection.

END OF SECTION
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: Cast-in-place concrete. 

B. Related Sections: 

1. Section 031500 - Concrete Accessories. 

2. Section 033529 - Tooled Concrete Finishing. 

3. Section 036000 - Grouting. 

4. Section 036301 - Epoxies. 
 

1.2 REFERENCES 

A. American Concrete Institute (ACI): 

1. 301 - Specifications for structural concrete 

2. 305.1 - Specification for hot weather concreting 

3. 306.1 - Standard specification for cold weather concreting 

4. 318 - Building code requirements for structural concrete and commentary. 

5. 350 - Code requirements for environmental engineering concrete structures and 
commentary. 

6. ACI collection of codes, Specifications, and practices. 

B. ASTM International (ASTM):  

1. C31 - Standard practice for making and curing concrete test specimens in the field. 

2. C33 - Standard specification for concrete aggregates. 

3. C39 - Standard test method for compressive strength of cylindrical concrete 
specimens. 

4. C40 - Standard test method for organic impurities in fine aggregates for concrete. 

5. C42 - Standard test method of obtaining and testing drilled cores and sawed beams 
of concrete. 

6. C88 - Standard test method of soundness of aggregates by use of sodium sulfate or 
magnesium sulfate. 

7. C94 - Standard specification for ready-mixed concrete. 

8. C114 - Standard test methods for chemical analysis of hydraulic cement. 

9. C117 - Standard test method for materials finer that 75-m (no. 200) sieve in mineral 
aggregates by washing. 

10. C123 - Standard test method for lightweight particles in aggregate. 
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11. C131 - Standard test method for resistance to degradation of small-size coarse 
aggregate by abrasion and impact in the LOS Angeles machine. 

12. C136 - Standard test method for sieve analysis of fine and coarse aggregates. 

13. C138 - Standard test method for density (unit weight), yield, and air content 
(gravimetric) of concrete 

14. C142 - Standard test method for clay lumps and friable particles in aggregate. 

15. C143 - Standard test method for slump of hydraulic-cement concrete. 

16. C150 - Standard specification for portland cement. 

17. C156 - Standard test method for water loss [from a mortar specimen] through liquid 
membrane-forming curing compounds for concrete. 

18. C157 - Standard test method for length change of hardened hydraulic- cement 
mortar and concrete. 

19. C171 - Standard Specifications for sheet materials for curing concrete. 

20. C172 - Standard practice for sampling freshly mixed concrete. 

21. C173 - Standard test method for air content of freshly mixed concrete by the 
volumetric method. 

22. C227 - Standard test method for potential alkali reactivity of cement- aggregate 
combinations (mortar-bar method). 

23. C260 - Standard specification for air-entraining admixtures for concrete. 

24. C295 - Standard guide to petrographic examination of aggregates for concrete. 

25. C309 - Standard specification for liquid membrane-forming compounds for curing 
concrete. 

26. C311 - Standard test methods for sampling and testing fly ash or natural Pozzolans 
for use in portland-cement concrete. 

27. C494 - Standard specification for chemical admixtures for concrete. 

28. C618 - Standard specification for coal fly ash and raw or calcined natural Pozzolan 
for use in concrete. 

29. C856 - Standard practice for petrographic examination of hardened concrete. 

30. C1064 - Standard test method for temperature of freshly mixed hydraulic-cement 
concrete 

31. C1260 - Standard test method of potential alkali reactivity of aggregates (mortar bar 
method). 

32. C1293 - Standard test method for determination of length change of concrete due to 
alkali-silica reaction. 

33. C1602 - Standard specification for mixing water used in the production of hydraulic 
cement concrete 

34. D75 - Standard practice for sampling aggregates. 

35. D2103 - Standard specification for polyethylene film and sheeting. 

C. NSF International (NSF): 

1. 61 - Drinking water system components - health effects. 
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1.3 DEFINITIONS 

A. Alkali: Sum of sodium oxide and potassium oxide calculated as sodium oxide.  

B. Cementitious materials: Portland cement and fly ash. 

C. Cold weather: A period when for more than 3 consecutive days, the average daily 
outdoor temperature drops below 40 degrees Fahrenheit. The average daily 
temperature is the average of the highest and lowest temperatures during the period 
from midnight to midnight. When temperatures above 50 degrees Fahrenheit occur 
during more than half of any 24-hour duration, the period shall no longer be regarded as 
cold weather. 

D. Cold weather concreting: Operations for placing, finishing, curing, and protection of 
concrete during cold weather. 

E. Green concrete: Concrete with less than 100 percent of the specified strength. 

F. Hairline crack: Crack with a crack width of less than 4 thousandths of an inch.  

G. Hot weather: A period when project conditions such as low humidity, high temperature, 
solar radiation, and high winds, promote rapid drying of freshly placed concrete. 

H. Hot weather concreting: Operations for placing, finishing, curing, and protection of 
concrete during hot weather. 

 

1.4 SYSTEM DESCRIPTION 

A. Performance requirements: 

1. General: 

a. Except as otherwise specified, provide concrete composed of portland cement, fly 
ash, fine aggregate, coarse aggregate, admixtures and water so proportioned and 
mixed as to produce plastic, workable mixture in accordance with requirements 
as specified in this Section and suitable to specific conditions of placement. 

b. Proportion materials in a manner that will secure lowest Water-cementitious 
materials ratio that is consistent with good workability, plastic and cohesive 
mixture, and a mixture that is within specified slump range. 

c. Proportion fine and coarse aggregates in manner such as not to produce 
harshness in placing or honeycombing.  

2. It is the intent of this Section to secure for every part of the work concrete with 
homogeneous mixture, which when hardened will have required strength, water 
tightness, and durability: 

a. It is recognized that some surface hairline cracks and crazing will develop in the 
concrete surfaces. 

b. Construction and expansion joints have been specified and positioned in 
structures as indicated on the Drawings, and curing methods specified, for 
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purpose of reducing number and size of cracks, due to normal expansion and 
contraction expected from specified concrete mixes. 

c. Repair cracks which develop in walls or slabs and repair cracks which show any 
signs of leakage until all leakage is stopped. 

d. Pressure inject visible cracks, other than hairline cracks and crazing, in following 
areas with epoxy as specified in Section 036301: 

1)  Floors and walls of water bearing structures. 

2) Walls and overhead slabs of passageways or occupied spaces, outsides of 
which are exposed to weather or may be washed down and are not specified 
to receive separate waterproof membrane. 

3) Other items not specified to receive separate waterproof membrane: Slabs 
over water channels, wet wells, reservoirs, and other similar surfaces. 

e. Walls or slabs, as specified above, that leak or sweat because of porosity or 
cracks too small for successful pressure injection with epoxy: Seal on water or 
weather side by coatings of surface sealant system, as specified in this Section. 

f. Pressure injection and sealing: Continue as specified above until structure is 
watertight and remains watertight for not less than 1 year after final acceptance 
or date of final repair, whichever occurs later in time. 

3. Workmanship and methods: Provide concrete work, including detailing of 
reinforcing, conforming with best standard practices and as set forth in ACI 318, ACI 
350, manual of concrete practices, and recommended practices. 

 

1.5 SUBMITTALS 

A. Cement mill tests: 

1. Include alkali content representative of each shipment of cement for verification of 
compliance with specified requirements. 

2. Provide mill test reports dated not more than 90 days before the date of submittal. 

B. Cold weather concreting: 

1. Procedures for the production, transportation, placement, protection, curing, and 
temperature monitoring for concrete during cold weather. 

2. Procedures to be implemented upon abrupt changes in weather conditions or 
equipment failures. 

C. Concrete mixes: Full details, including mix design calculations for concrete mixes 
proposed for use for each class of concrete:  

1. Include information on correction of batching for varying moisture contents of fine 
aggregate. 

2. Source quality test records with mix design submittal: 

3. Include calculations for required compressive strength (F'CR) based on source 
quality test records. 
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D. Concrete aggregate tests: Certified copies in triplicate of commercial laboratory tests not 
more than 90 days old of all samples of concrete aggregates: 

1. Coarse aggregate:  

a. Abrasion loss. 

b. Clay lumps and friable particles. 

c. Coal and lignite. 

d. Materials finer than 200 sieve. 

e. Reactivity. 

f. Shale and chert. 

g.  Soundness. 

2. Fine aggregate: 

a. Clay lumps. 

b. Color. 

c. Decantation. 

d. Reactivity. 

e. Shale and chert. 

f. Soundness. 

E. Drying shrinkage test data. 

F. Fine or coarse aggregate batched from more than 1 bin: Analyses for each bin, and 
composite analysis made up from these, using proportions of materials to be used in mix. 

G. Fly ash certificate of compliance: Identify source of fly ash and certify compliance in 
accordance with ASTM C618. 

H. For conditions that promote rapid drying of freshly placed concrete such as low 
humidity, high temperature, and wind: Corrective measures for use prior to placing 
concrete. 

I. Hot weather concreting: Procedures for production, placement, finishing, curing, 
protection, and temperature monitoring for concrete during hot weather and 
appropriate corrective measures. 

J. Heating equipment for cold weather concreting: Information on type of equipment used 
for heating materials and new concrete in process of curing during excessively cold 
weather. 

K. Product Data: Submit data completely describing products and documentation of 
admixture compatibility test results as required. 

L. Sequence of concrete placing: Submit proposed sequence of placing concrete showing 
proposed beginning and ending of individual placements. 
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M. Sieve analysis: Submit sieve analyses of fine and coarse aggregates being used in 
triplicate at least every 3 weeks and at any time there is significant change in grading of 
materials. 

N. Trial batch test data: 

1. Submit data for each test cylinder. 

2. Submit data that identifies mix and slump for each test cylinder. 

O. Weather monitoring: Records of: 

1. Relative humidity. 

2. Site ambient temperature. 

3. Wind speed. 

P. Temperature of freshly placed concrete. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packing and shipping: 

1. Deliver, store, and handle concrete materials in manner that prevents damage and 
inclusion of foreign substances.  

2. Deliver and store packaged materials in original containers until ready for use. 

3. Deliver aggregate to mixing site and handle in such manner that variations in 
moisture content will not interfere with steady production of concrete of specified 
degree of uniformity and slump. 

B. Acceptance at site: Reject material containers or materials showing evidence of water or 
other damage. 

 

1.7 PROJECT CONDITIONS 

A. Environmental requirements: 

1. Monitoring weather conditions:  

a. Install an outdoor weather station capable of measuring and recording ambient 
temperature, wind speed, and humidity. Furnish instruments accurate to within 
2 degrees Fahrenheit, 5 percent relative humidity, and 1 mile per hour wind 
speed. 

b. Measure and record temperature of fresh concrete. Furnish and use sufficient 
number of maximum and minimum self-recording thermometers to adequately 
measure temperature of concrete.  

c.  Monitor and keep records of the weather forecast starting at least 48 hours prior 
to placing concrete in order to allow enough time for taking appropriate 
measures pertaining to hot or cold weather concreting. 

2. Hot weather concreting:  
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a. Initiate evaporation control measures when concrete and air temperatures, 
relative humidity of the air, and the wind velocity have the capacity to evaporate 
water from a free surface at a rate that is equal to or greater than 0.2 pounds per 
square feet per hour. Determine evaporation rate using the Menzel formula and 
monograph in ACI 305 3.1.3. 

b. When ambient air temperature is above 85 degrees Fahrenheit: Prior to placing 
concrete, cool forms and reinforcing steel by water cooling to below 90 degrees 
Fahrenheit. 

c. Monitor weather conditions at the site including air temperature, humidity, and 
wind speed, to assess the need for evaporation control measures begin 
monitoring site conditions no later than 1 hour before the start of concrete 
placement. Continue to monitor site conditions at intervals of 30 minutes until 
concrete curing has begun. 

d. Temperature of concrete mix at time of placement: Keep temperature below 90 
degrees Fahrenheit by methods which do not impair quality of concrete. 

e. For conditions that promote rapid drying of freshly placed concrete such as low 
humidity, high temperature, and wind: Take corrective measures to minimize 
rapid water loss from concrete: 

f. Furnish and use sufficient number of maximum and minimum self- recording 
thermometers to adequately measure temperature around concrete. 

3. Cold weather concreting:  

a. Concrete placed below ambient air temperature of 45 degrees Fahrenheit and 
falling or below 40 degrees Fahrenheit: 

1) Make provision for heating water. 

b. Follow recommendations of ACI 306 for preparation, placement, and protection 
of concrete during cold weather.  

c. If materials have been exposed to freezing temperatures to degree that any 
material is below 35 degrees Fahrenheit: Heat such materials. 

d. Heating water, cement, or aggregate materials: 

1) Do not heat in excess of 160 degrees Fahrenheit. 

e. Protection of concrete in forms: 

1) Do not remove forms from concrete when outside ambient air temperature is 
below 50 degrees Fahrenheit until concrete has attained its minimum 
specified compressive strength. Evidence of strength shall be based on by 
testing of cylinders stored in the field under equivalent conditions to those at 
the concrete structure. 

2) Protect by means of covering with tarpaulins, or other acceptable covering 
acceptable to Engineer. 

3) Provide means for circulating warm moist air around forms in manner to 
maintain temperature of 50 degrees Fahrenheit for at least 5 days. 
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1.8 SEQUENCING AND SCHEDULING 

A. Schedule placing of concrete in such manner as to complete any single placing operation 
to construction or expansion joint. 

 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Admixtures: 

1. General: 

a. Do not use admixtures of any type, except as specified, unless written acceptance 
has been obtained from the Engineer. 

b. Admixtures shall be compatible with concrete and other admixtures. Admixtures 
other than Pozzolans shall be the products of a single manufacture to ensure 
compatibility. 

c. Do not use admixtures containing chlorides calculated as chloride ion in excess of 
0.5 percent by weight of cement. 

d. Use in accordance with manufacturer's recommendations. Add each admixture to 
concrete mix separately. 

e. All admixtures shall be NSF 61 certified. 

2. Air entraining admixture: 

a. Provide concrete with 5 percent, within 1 percent, entrained air of evenly 
dispersed air bubbles at time of placement. 

b. In accordance with ASTM C260. 

3. Mid-range water reducing admixture: 

a. May be used at the Contractor's option. 

b. In accordance with ASTM C494, type a or type D. 

c. Not contain air-entraining agents. 

d. Liquid form before adding to the concrete mix. 

e. No decrease in cement is permitted as result of use of water reducing admixture. 

4. High-range water reducing admixture (super-plasticizer): Are not to be used without 
acceptance by the Engineer. 

5. Shrinkage-reducing Admixture (SRA): 

a. May be used at the Contractor's option. 

b. Shall be compatible with air entraining admixtures proposed for use. 

B. Aggregate: 

1. General: 

a. Provide concrete aggregates that are sound, uniformly graded, and free of 
deleterious material in excess of allowable amounts specified. 

b. Grade aggregate in accordance with ASTM C136 and D75. 
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c. Provide unit weight of fine and coarse aggregate that produces in place concrete 
with weight of not less than 140 pounds per cubic foot. 

d. Do not use aggregate made from recycled materials such as crushed and 
screened hydraulic-cement concrete, brick, and other construction materials. 

2. Fine aggregate: 

a. Provide fine aggregate for concrete or mortar consisting of clean, natural sand or 
of sand prepared from crushed stone or crushed gravel. 

b. Do not provide aggregate having deleterious substances in excess of following 
percentages by weight of contaminating substances. 

1) In no case shall total exceed percent listed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. Except as otherwise specified, grade fine aggregate from coarse to fine in 
accordance with ASTM C33. 

d. [In accordance with NSF 61.] 

3. Coarse aggregate: 

a. Provide coarse aggregate consisting of gravel or crushed stone made up of clean, 
hard, durable particles free from calcareous coatings, organic matter, or other 
foreign substances. 

b. Not exceeding 15 percent by weight, of thin or elongated pieces having length 
greater than 5 times average thickness. 

c. [In accordance with NSF 61.] 

d. Deleterious substances: Not in excess of following percentages by weight, and in 
no case having total of all deleterious substances exceeding 2 percent. 

 

Item Test Method Percent 

Removed by Decantation (Dirt, 
Silt, ETC.) 

ASTM C117 3 

Shale or Chert 
ASTM C123 1 

ASTM C295* 1 

Clay Lumps ASTM C142 1 

*Test Method C123 Is Used to Identify Particles in the Sample Lighter Than 2.40 
Specific Gravity. Test Method C295 Is Used to Identify Which of the Lightweight Par-
ticles Are Shale or Chert. If the Results of Test Method C123 Are Less Than 1 Per-
cent, Test Method C295 Is Not Required. 

Item Test Method Percent 

Shale or Chert 
ASTM C123 1.25 

ASTM C295* 1 

Coal and Lignite ASTM C123  1/4 
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e. Grading: 

1) Aggregate for concrete: In accordance with ASTM C33, size number 57, 
except as otherwise specified or authorized in writing by the Engineer. 

2) Aggregate for class ce concrete for encasement of electrical conduits: 

a) Graded in accordance with ASTM C33, size number 8. 

C. Concrete sealer: 

1. Manufacturers: One of the following or equal: 

a. Euclid chemical company: Diamond hard. 

b. L&M construction chemicals: Sealhard. 

D. Conduit encasement coloring agent: 

1. Color: Red color concrete used for encasement of electrical ducts, conduits and 
similar type items. 

2. Manufacturers: One of the following or equal: 

a. Davis Company, #100 utility red. 

b. I. Reiss Company, Inc., equivalent product. 

c. Euclid chemical Company, Increte Division, “COLORCRETE BRICK RED.” 

3. Conduit encasement concrete: Mix into each cubic yard of concrete 10 pound of 
coloring agent. 

E. Evaporation retardant: 

1. Manufacturers: One of the following or equal: 

a. BASF, Cleveland, Ohio, Confilm. 

b. Euclid chemical Company, Cleveland, Ohio, Eucobar. 

F. Fly ash: 

1. Fly ash in accordance with ASTM C618, class F, may be used in concrete made with 
type II portland cement. 

Clay Lumps and Friable 
Particles 

ASTM C142  1/4 

Materials Finer Than 
Number 200 Sieve 

ASTM C117 1/2** 

* Test Method C123 Is Used to Identify Particles in the Sample Lighter Than 2.40 
Specific Gravity. Test Method C295 Is Used to Identify Which of the Lightweight Par-
ticles Are Shale, Chert, Coal, or Lignite. If the Results of Test Method C123 Are Less 
Than 1.25 Percent (the Minimum Combined Percentage of Shale, Chert, Coal and 
Lignite), Test Method C295 Is Not Required. 
 
 
  

** Except When Material Finer Than Number 200 Sieve Consists of Crusher Dust, 
Maximum Amount Shall Be 1 Percent.  
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2. Maximum of 15 percent by weight of fly ash to total weight of Cementitious 
materials. 

a. The total weight of Cementitious materials shall not be less than minimum 
Cementitious materials listed in Table A. 

3. Do not use in concrete made with Portland-pozzolan cement. 

4. Loss on ignition: Not exceed 4 percent. 

5. Fly ash shall be NSF 61 certified. 

G. Nonslip abrasive: 

1. Aluminum oxide abrasive size 8/16, having structure of hard aggregate that is 
homogenous, Nonglazing, rustproof, and unaffected by freezing, moisture, or 
cleaning compounds. 

2. Manufacturers: One of the following or equal: 

a. Exolon Company, Tonawanda, New York. 

b. Abrasive materials, incorporated, Hillsdale, Michigan. 

c. “NON-SLIP AGGREGATE”, Euclid chemical Company, Cleveland, Ohio. 

H. Portland cement: 

1. Conform to Specifications and tests in accordance with ASTM C150, types II or III, 
low alkali, except as specified otherwise. 

2. Have total alkali containing not more than 0.60 percent. 

3. Exposed concrete in any individual structure: Use only one brand of portland 
cement. 

4. Cement for finishes or repairs: Provide cement from same source and of same type as 
concrete to be finished or repaired. 

5. Portland cement shall be NSF 61 certified. 

I. Sheet membrane for curing: 

1. Polyethylene film: 

a. In accordance with ASTM C171. 

b. Color: White. 

c. Thickness: Nominal thickness of polyethylene film shall not be less than 0.0040 
inches when measured in accordance with ASTM D2103. Thickness of 
polyethylene film at any point shall not be less than 0.0030 inches. 

d. Loss of moisture: Not exceed 0.055 grams per square centimeter of surface when 
tested in accordance with ASTM C156. 

J. Sprayed membrane curing compound: Clear type with fugitive dye in accordance with 
ASTM C309, type 1D. 

K. Surface sealant system: 

1. NSF 61 certified. 

2. Manufacturers: One of the following or equal: 

a. Euclid Chemical Co., Vandex Super. 
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b. Kryton international, Inc., Krystol T1. 

c. Xypex chemical Corp., Xypex concentrate. 

L. Water: 

1. Water used shall conform to the requirements of ASTM C1602 and C94 as well as ACI 
Specifications 301 and 318.  

2. Water for concrete, washing aggregate, and curing concrete: Clean and free from oil 
and deleterious amounts of alkali, acid, organic matter, or other substances. 

3. Chlorides and sulfate ions: 

a. Water for conventional reinforced concrete: Use water containing not more than 
1,000 milligrams per liter of chlorides calculated as chloride ion, nor more than 
1,000 milligrams per liter of sulfates calculated as sulfate ion. 

b. Water for Prestressed or post-tensioned concrete: Use water containing not 
more than 650 milligrams per liter of chlorides calculated as chloride ion, or 
more than 800 milligrams per liter of sulfates calculated as sulfate ion. 

 

2.2 EQUIPMENT 

A. Mixing concrete: 

1. Mixers may be of stationary plant, Paver, or truck mixer type. 

2. Provide adequate equipment and facilities for accurate measurement and control of 
materials and for readily changing proportions of material. 

3. Mixing equipment: 

a. Capable of combining aggregates, Cementitious materials, and water within 
specified time into thoroughly mixed and uniform mass and discharging mixture 
without segregation. 

b. Maintain concrete mixing plant and equipment in good working order and 
operated at loads, speeds, and timing recommended by manufacturer or as 
specified. 

c. Proportion Cementitious materials and aggregate by weight. 

B. Machine mixing: 

1. Batch plant shall be capable of controlling delivery of all material to mixer within 1 
percent by weight of individual material. 

2. If bulk Cementitious materials are used, weigh them on separate visible scale which 
will accurately register scale load at any stage of weighing operation from zero to full 
capacity. 

3. Prevent Cementitious materials from coming into contact with aggregate or with 
water until materials are in mixer ready for complete mixing with all mixing water. 

4. Procedure of mixing Cementitious materials with sand or with sand and coarse 
aggregate for delivery to project site, for final mixing and addition of mixing water 
will not be permitted. 

5. Retempering of concrete will not be permitted. 
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6. Discharge entire batch before recharging. 

7. Volume of mixed material per batch: Not exceed manufacturer's rated capacity of 
mixer. 

8. Mixers: 

a. Perform mixing in batch mixers of acceptable type. 

b. Equip each mixer with device for accurately measuring and indicating quantity of 
water entering concrete, and operating mechanism such that leakage will not 
occur when valves are closed. 

c. Equip each mixer with device for automatically measuring, indicating, and 
controlling time required for mixing: 

1) Interlock device to prevent discharge of concrete from mixer before 
expiration of mixing period. 

C. Transit-mixed concrete: 

1. Mix and deliver in accordance with ASTM C94. 

2. Total elapsed time between addition of water at batch plant and discharging 
completed mix: 

a. Not to exceed 90 minutes. 

b. Elapsed time at project site shall not exceed 30 minutes. 

3. Under conditions contributing to quick setting, total elapsed time permitted may be 
reduced by the Engineer. 

4. Equip each truck mixer with device interlocked to prevent discharge of concrete 
from drum before required number of turns and furnish device that is capable of 
counting number of revolutions of drum. 

5. Continuously revolve drum after it is once started until it has completely discharged 
its batch: 

a. Do not add water until drum has started revolving. 

b. Right is reserved to increase required minimum number of revolutions or to 
decrease designated maximum number of revolutions allowed, if necessary, to 
obtain satisfactory mixing. The Contractor will not be entitled to additional 
compensation because of such increase or decrease. 

D. Other types of mixers: In case of other types of mixers, mixing shall be as follows: 

1. Mix concrete until there is uniform distribution of materials, and discharge mixer 
completely before recharging. 

2. Neither speed nor volume loading of mixer shall exceed manufacturer's 
recommendations. 

3. Continue mixing for minimum of 1-1/2 minutes after all materials are in drum, and 
for batches larger than 1 cubic yard increase minimum mixing time 15 seconds for 
each additional cubic yard or fraction thereof. 
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2.3 MIXES 

A. Measurements of materials: 

1. Measure materials by weighing, except as otherwise specified or where other 
methods are specifically authorized in writing by the Engineer. 

2. Furnish apparatus for weighing aggregates and Cementitious materials that is 
suitably designed and constructed for this purpose. 

 

3. Accuracy of weighing devices: Furnish devices that have capability of providing 
successive quantities of individual material that can be measured to within 1 percent 
of desired amount of that material. 

4. Measuring or weighing devices: Subject to review by the Engineer. Shall bear valid 
seal of the sealer of weights and measures having jurisdiction. 

5. Weighing Cementitious materials: 

a. Weigh Cementitious materials separately. 

b. Cement in unbroken standard packages (sacks): Need not be weighed. 

c. Weigh bulk Cementitious materials and fractional packages. 

6. Measure mixing water by volume or by weight. 

B. Concrete proportions and consistency: 

1. Provide concrete that can be worked readily into corners and angles of forms and 
around reinforcement without excessive vibration and without permitting materials 
to segregate or free water to collect on surface. 

2. Prevent unnecessary or haphazard changes in consistency of concrete. 

3. Ratio of coarse aggregate to fine aggregate: Not less than 1.0 or more than 2.0 for all 
concrete classes, with exception of class ce. 

4. Aggregate: 

a. Obtain aggregate from source that is capable of providing uniform quality, 
moisture content, and grading during any single day's operation. 

5. Maximum concrete mix water to Cementitious materials ratio, minimum 
Cementitious materials content, and slump range: Conform to values specified in 
Table A in this Section. 

6. Concrete batch weights: Control and adjust to secure maximum yield. At all times, 
maintain proportions of concrete mix within specified limits. 

7. Mix modification: If required, by the Engineer, modify mixture within limits set forth 
in this Section. 

C. Concrete mixes: 

1. Proportioning of concrete mix: Proportion mixes based on required compressive 
strength F'CR. 

2. Mixes: 

a. Adjusting of water: After acceptance, do not change mixes without acceptance by 
Engineer, except that at all times adjust batching of water to compensate for free 
moisture content of fine aggregate. 
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b. Total water content of each concrete class: Not exceed those specified in Table A 
in this Section. 

c. Checking moisture content of fine aggregate: Furnish satisfactory means at 
batching plant for checking moisture content of fine aggregate. 

3. Change in mixes: Submit new mix design and perform new trial batch and test 
program as specified in this Section. 

D. Classes of concrete: 

1. Provide concrete consisting of properties indicated in table below. 

2. Weight of concrete classes: Minimum weight of 140 pounds per cubic foot. 

Table A: Concrete 

  
Aggregate 
Gradation 
Class 

Minimum Spec-
ified Compres-
sive Strength 
F'C at 28 Days 
(Pounds per 
Square Inch) 

Water-to-ce-
mentitious 
Materials Ra-
tio 

Cementitious 
Materials per Cu-
bic Yard of Con-
crete by Weight 
(Pounds) 

Slumprange 
(Inches) 

Curb, Gutters, 
Drive, Ap-
proaches, Side-
walk 

C 2,500 
Maximum 
0.50  

465 3 

Fence Founda-
tion Slab on 
Grade 

C 3,000 0.50 520 4 

Foundations C 3,000 0.50 520 4 

3. Pumped concrete: Provide pumped concrete that complies with all requirements of 
this Section. 

4. Do not place concrete with slump outside limits indicated in Table A. 

5. Classes: 

a. Make with type II low alkali portland cement. 

b. Admixtures: Provide admixtures as specified in this Section. 

E. Air entraining admixture: 

1. Add agent to batch in portion of mixing water. 

2. Batch solution by means of mechanical Batcher capable of accurate measurement. 
 

2.4  SOURCE QUALITY CONTROL 

A. Tests: 

1. Trial batches: 
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a. After concrete mix designs have been accepted by Engineer, have trial batches of 
the accepted class a, class B, and class D concrete mix designs prepared by testing 
laboratory acceptable to the Engineer. 

b. Prepare trial batches using Cementitious materials and aggregates proposed to 
be used for the work. 

c. Prepare trial batches with sufficient quantity to determine slump, workability, 
consistency, setting time, and finishing characteristics, and to provide sufficient 
test cylinders. 

d. Test cylinders: Provide cylinders having 6-inch diameter by 12-inch length and 
that are prepared in accordance with ASTM C31 for tests specified in this Section. 

e. Determine slump in accordance with ASTM C143. 

f. Test cylinders from trial batch: 

1) Test 8 cylinders for compressive strength in accordance with ASTM C39: 

a) Test 4 cylinders at 7 days and 4 at 28 days. 

b) Establish ratio between 7 day and 28 day strength for mix. 7-day strength 
may be taken as satisfactory indication of 28-day strength provided 
effects on concrete of temperature and humidity between 7 day and 28 
day are taken into account. 

2) Average compressive strength of 4 test cylinders tested at 28 days: Equal to 
or greater than required average compressive strength (F'CR) on which 
concrete mix design is based. 

g. Drying shrinkage: 

1) Prepare 5 drying shrinkage specimens in accordance with ASTM C157, 
except as modified in this Section. 

2) Remove drying shrinkage specimens from molds at age of 23 hours within 1 
hour after trial batching, then immediately place them in water at 73 degrees 
Fahrenheit within 3 degrees for at least 30 minutes and then measure 
specimens within 30 minutes thereafter to determine original length. 

a) Then submerge specimens in saturated limewater at 73 degrees 
Fahrenheit within 3 degrees for moist curing. 

3) Make measurement to determine expansion expressed as percentage of 
original length at age 7 days. 

a) Use length at age 7 days as base length for drying shrinkage calculations. 

4) Immediately store specimens in humidity controlled room maintained at 73 
degrees Fahrenheit within 3 degrees and 50 percent within a 4 percent 
relative humidity for remainder of test. 

5) Make and report measurements to determine shrinkage expressed as 
percentage of base length separately for 7, 14, 21, and 28 days of drying after 
7 days of moist curing. 

6) Drying shrinkage deformation: 

a) Measure drying shrinkage deformation of each specimen as difference 
between base length and length after drying at each test age. 

b) Measure average drying shrinkage deformation of specimens to nearest 
0.0001 inch at each test age. 
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c) If drying shrinkage of any specimen departs from average of test age by 
more than 0.0004 inch, disregard results obtained from that specimen 
and test another specimen. 

d) Shrinkage of trial batch concrete at 28 days drying age shall not exceed 
0.040 percent maximum. 

h. Perform test batches and tests required to establish trial batches and 
acceptability of materials without change in contract price. 

i. Do not place concrete until the concrete mix design and trial batch have been 
accepted by Engineer. 

2. Required average compressive strength: 

a. Determine required average compressive strength (F'C) for selection of concrete 
proportions for mix design, for each class of concrete, using calculated standard 
deviation for its corresponding specified compressive strength (F'C,) in 
accordance with ACI 318 and ACI 350. 

b. When test records of at least 30 consecutive tests that span period of not less 
than 45 calendar days are available, establish standard deviation as in 
accordance with ACI 318 and ACI 350 and as modified in this Section. 

c. Provide test records from which to calculate standard deviation that represent 
materials, quality control procedures, and conditions similar to materials, quality 
control procedures, and conditions expected to apply in preparation of concrete 
for the work. 

d. Provide test records with materials and proportions that are more restricted 
than those for the work. 

e. Specified compressive strength (F'C) of concrete used in test records: Within 
1,000 pounds per square inch of that specified for the work. 

f. When lacking adequate test records for calculation of standard deviation meeting 
requirements, determine required average compressive strength F'CR from 
following Table B. 

 

Table B:  

Required Average Compression Strength 

Specified Compressive Strength F'C (Pounds per 
Square Inch)  

Required Average Compressive Strength F'CR 
(Pounds per Square Inch)  

Less Than 3,000  F'C + 1,000 

3,000 to 5,000  F'C + 1,200 

Over 5,000  1.10F'C + 700 

 

3. Aggregate: 

a. Testing of concrete aggregate is at Contractor's expense. 

b. Provide test reports representing samples of materials taken and tested at the 
following times: 
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1) Not more than 60 days prior to the date on the proposed materials for 
concrete mixes. 

2) Not more than 60 days prior to any change in the source of aggregates, 
including suppliers and/or quarries. 

3) Whenever there is a significant change in aggregate quality or gradation from 
a previously submitted and accepted source. 

c. Sample aggregate in accordance with ASTM D75. 

d. Fine and coarse aggregates: 

1) Gradation: Test in accordance with ASTM C136. Use sieves with square 
openings for testing grading of aggregates. 

2) Alkali-silica reactivity: 

a) Provide fine and coarse aggregate with expansion not greater than 0.10 
percent at 14 days when tested in accordance with ASTM C1260, unless 
the aggregate has been determined to be not deleteriously reactive based 
on testing in accordance with one of the following: 
(i) ASTM C227: Expansion not greater than 0.05 percent and 3 months, 

and not greater than 0.10 percent at 6 months. 
(ii) ASTM C1293: Expansion not greater than 0.04 percent at 1 year. 

e. Fine aggregate: 

1) Provide fine aggregate that does not contain strong alkali nor organic matter 
which gives color darker than standard color when tested in accordance with 
ASTM C40. 

2) Provide aggregate having soundness in accordance with ASTM C33 when 
tested in accordance with ASTM C88. 

f. Coarse aggregate: 

1) Soundness when tested in accordance with ASTM C88: Have loss not greater 
than 10 percent when tested with sodium sulfate. 

2) Abrasion loss: Not exceed 45 percent after 500 revolutions when tested in 
accordance with ASTM C131. 

g. Fly ash: 

1) Sampling and testing: Sample and test fly ash in accordance with ASTM C311. 

h. Portland cement: 

1) Determination of alkali content: In accordance with ASTM C114. 
 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Liquid evaporation retardant: 

1. Under conditions that result in rapid evaporation of moisture from the surface of the 
concrete, immediately after the concrete has been Screeded, coat the surface of the 
concrete with a liquid evaporation retardant. 
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2. Apply the evaporation retardant again after each work operation as necessary to 
prevent drying shrinkage cracks. 

3. Conditions which result in rapid evaporation of moisture may include one or more of 
the following: 

a. Low humidity. 

b. Windy conditions. 

c. High temperature. 

B. Surface sealant system: 

1. Apply as recommended by manufacturer published instructions. 

2. Where concrete continues to sweat or leak, apply additional coats of surface sealant 
until the sweating or leaks stop. 

C. Joints and bonding: 

1. As far as practicable construct concrete work as monolith. 

2. Locations of construction, expansion, and other joints are indicated on the Drawings 
or as specified in this Section. 

3. Time between placement of adjacent concrete separated by joints: 

a. Provide not less than 3 days (72 hours) between placement of adjacent Sections 
for the following: 

1) Slabs. 

2) Walls. 

b. Provide not less than 7 days (168 hours) between placement of upper and lower 
pours for the following: 

1) Walls over slabs. 

2) Slabs over walls. 

3) Slabs keyed into the sides of walls. 

4. Construction joints: 

a. Where construction joints are not indicated on the Drawings, provide 
construction joints in slabs and walls at intervals not greater than 35 feet. 

b. In order to preserve strength and Watertightness of structures, make no other 
joints, except as authorized the Engineer. 

c. At construction joints, thoroughly clean concrete of Laitance, grease, oil, mud, 
dirt, curing compounds, mortar droppings, or other objectionable matter by 
means of heavy sandblasting. 

d. Cleaning of construction joints: 

1) Wash construction joints free of sawdust, chips, and other debris after forms 
are built and immediately before concrete or grout placement. 

2) Should formwork confine sawdust, chips, or other loose matter in such 
manner that it is impossible to remove them by flushing with water, use 
vacuum cleaner for their removal, after which flush cleaned surfaces with 
water. 

3) Provide Cleanout hole at base of each wall and column for inspection and 
cleaning. 
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e. At horizontal joints: As initial placement over cold joints, thoroughly spread bed 
of cement grout as specified in Section 03_60_00 with a thickness of not less than 
1/2 inch nor more than 1 inch. 

5. Take special care to ensure that concrete is well consolidated around and against 
Waterstops and Waterstops are secured in proper position. 6. Construction and 
expansion joints: 

a. Constructed where and as indicated on the Drawings. 

b. Waterstops, expansion joint material, synthetic rubber sealing compound, and 
other similar materials: As specified in Sections 03_15_00 and 07_90_00. 

6. Repair of concrete: Where it is necessary to repair concrete by bonding mortar or 
new concrete to concrete which has reached its initial set, first coat surface of set 
concrete with epoxy bonding agent as specified in Section 03_63_01. 

D. Conveying and placing concrete: 

1. Convey concrete from mixer to place of final deposit by methods that prevent 
separation or loss of materials. 

2. Use equipment for Chuting, pumping, and conveying concrete of such size and design 
as to ensure practically continuous flow of concrete at delivery end without 
segregation of materials. 

3. Design and use chutes and devices for conveying and depositing concrete that direct 
concrete vertically downward when discharged from chute or conveying device. 

4. Keep equipment for conveying concrete thoroughly clean by washing and scraping 
upon completion of day's placement. 

E. Placing concrete: 

1. Place no concrete without prior authorization of the Engineer. 

2. Do not place concrete until: 

a. Reinforcement is secure and properly fastened in its correct position and loose 
form ties at construction joints have been Retightened. 

b. Dowels, bucks, sleeves, hangers, pipes, conduits, anchor bolts, and any other 
fixtures required to be embedded in concrete have been placed and adequately 
anchored. 

c. Forms have been cleaned and oiled as specified. 

3. Do not place concrete in which initial set has occurred, or that has been Retempered. 

4. Do not place concrete during rainstorms or high velocity winds. 

5. Protect concrete placed immediately before rain to prevent water from coming in 
contact with such concrete or winds causing excessive drying. 

6. Keep sufficient protective covering on hand at all times for protection of concrete. 

7. After acceptance, adhere to proposed sequence of placing concrete, except when 
specific changes are requested and accepted by the Engineer. 

8. Notify the Engineer in writing of readiness, not just intention, to place concrete in 
any portion of the work: 
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a. Provide this notification in such time in advance of operations, as the Engineer 
deems necessary to make final inspection of preparations at location of proposed 
concrete placing. 

b. Place forms, reinforcement, screeds, anchors, ties, and inserts in place before 
notification of readiness is given to the Engineer. 

c. Depositing concrete: 

1) Deposit concrete at or near its final position to avoid segregation caused by 
Rehandling or flowing. 

2) Do not deposit concrete in large quantities in one place and work along forms 
with vibrator or by other methods. 

3) Do not drop concrete freely into place from height greater than 5 feet. 

4) Use Tremies for placing concrete where drop is over 5 feet. 

5) Commence placement of concrete on slopes, starting at bottom of slope. 

9. Place concrete in approximately horizontal layers not to exceed 24 inches in depth 
and bring up evenly in all parts of forms. 

10. Continue concrete placement without avoidable interruption, in continuous 
operation, until end of placement is reached. 

11. After concrete placement begins, continue concrete placement without significant 
interruption. Plan and implement precautions to prevent any delay, between layers 
being placed, from exceeding 20 minutes. 

12. If concrete is to be placed over previously placed concrete and more than 20 minutes 
has elapsed, spread layer of cement grout not less than 1/2 inch in thickness nor 
more than 1 inch in thickness over surface before placing additional concrete. 

13. Placement of concrete for slabs, beams, or walkways: 

a. If cast Monolithically with walls or columns, do not commence until concrete in 
walls or columns has been allowed to set and shrink. 

b. Allow set time of not less than 1 hour for shrinkage. 

F. Consolidating concrete: 

1. Place concrete with aid of acceptable mechanical vibrators. 

2. Thoroughly consolidate concrete around reinforcement, pipes, or other shapes built 
into the work. 

3. Provide sufficiently intense vibration to cause concrete to flow and settle readily into 
place and to visibly affect concrete over radius of at least 18 inches. 

4. Vibrators: 

a. Keep sufficient vibrators on hand at all times to vibrate concrete as placed. 

b. In addition to vibrators in actual use while concrete is being placed, have on hand 
minimum 1 spare vibrator in serviceable condition. 

c. Do not place concrete until it has been ascertained that all vibrating equipment, 
including spares, are in serviceable condition. 

5. Take special care to place concrete solidly against forms to leave no voids. 

6. Take every precaution to make concrete solid, compact, and smooth. If for any 
reason surfaces or interiors have voids or are in any way defective, repair such 
concrete in manner acceptable to the Engineer. 
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G. Footings and slabs on grade: 

1. Do not place concrete on ground or compacted fill until Subgrade is in moist 
condition acceptable to the Engineer. 

2. If necessary, sprinkle Subgrade with water not less than 6 or more than 20 hours in 
advance of placing concrete. 

3. If Subgrade becomes dry prior to concrete placement, sprinkle again, without 
forming pools of water. 

4. Do not place concrete if Subgrade is muddy or soft. 

H. Loading concrete: 

1. Green concrete: 

a. No heavy loading of green concrete will be permitted. 

2. No backfill shall be placed against concrete walls, connecting slabs, or beams until 
the concrete has reached the specified strength. 

3. Use construction methods, sequencing, and allow time for concrete to reach 
adequate strength to prevent overstress of the concrete structure during 
construction. 

I. Curing concrete: 

1. General: 

a. Cure concrete by methods specified in this Section. 

b. Keep concrete continuously moist and at a temperature of at least 50 degrees 
Fahrenheit for minimum of 7 days after placement. 

c. Cure concrete to be painted with water or sheet membrane. 

d. Do not use sprayed membrane curing or sealing compounds on concrete surfaces 
that are to receive paint or upon which any material is to be bonded. 

e. Water cure or sheet membrane cure concrete slabs that are specified to be sealed 
by concrete sealer. 

f. Cure other concrete by water curing or sprayed membrane curing compound at 
the Contractor's option. 

g. Floor slabs may be cured using sheet membrane curing. 

2. Water curing: 

a. Keep surfaces of concrete being water cured constantly and visibly moist day and 
night for period of not less than 7 days. 

b. Each day forms remain in place count as 1 day of water curing. 

c. No further curing credit will be allowed for forms in place after contact has once 
been broken between concrete surface and forms. 

d. Do not loosen form ties during period when concrete is being cured by leaving 
forms in place. 

e. Flood top of walls with water at least 3 times per day, and keep concrete surfaces 
moist at all times during 7 day curing period. 

3. Sprayed membrane curing compound: 

a. Apply curing compound to concrete surface after repairing and patching, and 
within 1 hour after forms are removed. 
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b. If more than 1 hour elapses after removal of forms, do not use curing compound, 
but use water curing for full curing period. 

c. If surface requires repairing or painting, water cure such concrete surfaces. 

d. Do not remove curing compound from concrete in less than 7 days. 

e. Curing compound may be removed only upon written request by Contractor and 
acceptance by Engineer, stating what measures are to be performed to 
adequately cure concrete. 

f. Take care to apply curing compound to construction joints. Apply to all surfaces 
along full profile of joints. 

g. After curing period is complete, remove curing compound placed within 
construction joint profile by heavy sandblasting prior to placing any new 
concrete. 

h. Contractor's option: Instead of using curing compound for curing of construction 
joints, such joints may be water cured. 

i. Apply curing compound by mechanical, power operated sprayer and mechanical 
agitator that will uniformly mix all pigment and compound. 

j. Apply curing compound in at least 2 coats. 

k. Apply each coat in direction 90 degrees to preceding coat. 

l. Apply curing compound in sufficient quantity so that concrete has uniform 
appearance and that natural color is effectively and completely concealed at time 
of spraying. 

m. Continue to coat and Recoat surfaces until specified coverage is achieved and 
until coating film remains on concrete surfaces. 

n. Thickness and coverage of curing compound: Provide curing compound having 
film thickness that can be scraped from surfaces at any and all points after drying 
for at least 24 hours. 

o. The Contractor is cautioned that method of applying curing compound specified 
in this Section may require more curing compound than normally suggested by 
manufacturer of curing compound and also more than is customary in the trade. 

p. Apply amounts specified in this Section, regardless of manufacturer's 
recommendations or customary practice. 

q. If the Contractor desires to use curing compound other than specified curing 
compound, coat sample areas of concrete wall with proposed curing compound 
and also similar adjacent area with specified compound in specified manner for 
comparison: 

1) If proposed sample is not equal or better, in opinion of the Engineer, in all 
features, proposed substitution will not be allowed. 

r. Prior to final acceptance of the work, remove, by sandblasting or other 
acceptable method, any curing compound on surfaces exposed to view, so that 
only natural color of finished concrete is visible uniformly over entire surface. 

4. Sheet membrane curing: 

a. Install sheet membrane as soon as concrete is finished and can be walked on 
without damage. 

b. Seal joints and edges with small sand berm. 

c. Keep concrete moist under sheet membrane. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026
  

CAST-IN-PLACE CONCRETE  03 30 00 - 24 
Prepared by 4Creeks, Inc. 

J. Cold weather concreting: 

1. Preparation before concreting: 

a. Remove snow, ice, and frost from the surfaces, including reinforcement against 
which the concrete is to be placed. 

b. The Subgrade shall be free of frost before concrete placing begins. 

c. Do not place concrete around any embedment that is at a temperature below 
freezing and is sufficiently massive as to cause the adjacent concrete to freeze. 

2. Placement of concrete: 

a. Placement temperature: 

1) The minimum temperature of concrete immediately after placement shall be 
as specified in Table C. 

2) The temperature of concrete as placed shall not exceed the values shown in 
Table C by more than 20 degrees Fahrenheit. 

b. Protection temperature: 

1) Unless otherwise specified, the minimum temperature of concrete during the 
protection period shall be as shown Table C. 

2) Temperatures specified to be maintained during the protection period shall 
be those measured at the concrete surface, whether the surface is in contact 
with formwork, insulation, or air. 

3) Measure the temperature with a surface measuring device accurate to 2 
degrees Fahrenheit. 

4) Measure the temperature of concrete in each placement at regular time 
intervals as specified in the Contract Documents. 

c. Termination of protection: 

1) The maximum decrease in temperature measured at the surface of the 
concrete in a 24-hour period shall not exceed the values listed in Table C. 

2) Do not exceed these limits until the surface temperature of the concrete is 
within 20 degrees Fahrenheit of the ambient temperature of surrounding 
temperatures. 

3) When the surface temperature of the concrete is within 20 degrees 
Fahrenheit of the ambient temperature, all protection may be removed. 
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3. Curing of concrete: 

a. Prevent concrete from drying during the required curing period. If water curing 
is used, terminate use at least 24 hours before any anticipated exposure of the 
concrete to freezing temperatures. 

4. Protection of concrete: 

a. Combustion heaters: Vent flue gases from combustion heating units to the 
outside of the enclosures. 

b. Overheating and drying: Place and direct heaters and ducts to avoid areas of 
overheating or drying of the concrete surface. 

c. Maximum air temperature: During the protection period, do not expose the 
concrete surface to air having a temperature more than 20 degrees Fahrenheit 
above the values shown in Table C unless higher values are required by an 
accepted curing method. 

d. Protection against freezing: 

1) Cure and protect concrete against damage from freezing for a minimum of 3 
days, unless otherwise specified. 

a) Maintain the surface temperature of the concrete as specified in Table C. 

2) During periods not defined as cold weather, but when freezing temperatures 
may occur, protect concrete surfaces against freezing for the first 24 hours 
after placing. 

 

3.2 CONCRETE FINISHING 

A. Provide concrete finishes as specified in Section 033529. 

B. Edges of joints: 

1. Provide joints having edges as indicated on the Drawings. 

2. Protect wall and slab surfaces at edges against concrete spatter and thoroughly clean 
upon completion of each placement. 

C. Concrete sealer: 

1. Floors and slabs to receive concrete sealer: As specified in the Contract Documents 
on finish schedule. 

2. Apply concrete sealer: 

a. Apply concrete sealer at coverage rate not to exceed 300 square feet per gallon. 

b. Apply as soon as slab or floor will bear weight. 

c. Sealer: 

1) Before applying concrete sealer, sweep entire surface clean with very soft 
bristled brush that will not mark concrete finish and remove any standing 
water. 

2) Apply concrete sealer with sprayer. 

3) Use of paint rollers or mop is not acceptable. 
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4) Workmen shall wear flat soled shoes which will not mark or scar concrete 
surface. 

5) Do not allow traffic on floors and slabs until concrete sealer has dried and 
hardened. 

 

3.3 FIELD QUALITY CONTROL 

A. Testing of concrete: 

1. During progress of construction, the Owner will have tests made to determine 
whether the concrete, as being produced, complies with requirements specified. 

2. Tests will be performed in accordance with ASTM C31, ASTM C39, and ASTM C172. 

3. The Engineer will make and deliver test cylinders to the laboratory and testing 
expense will be borne by the Owner. 

4. Furnish test equipment. 

5. Make provisions for and furnish concrete for test specimens, and provide manual 
assistance to the Engineer in preparing said specimens. 

6. Assume responsibility for care of and providing of curing conditions for test 
specimens in accordance with ASTM C31. 

B. Compressive strength tests: 

1. Strength tests shall be defined as the average of the strengths of 2 cylinder 
specimens made from the same sample of concrete and tested at 28 days. 

2. Concrete cylinders shall be 6-inch diameter by 12-inch long. 

3. Test not less than 3 cylinder specimens for each 100 cubic yards of each class of 
concrete nor less than 3 cylinder specimens for each 5,000 square feet of surface 
area of walls or slabs. 

4. Test not less than 9 cylinder specimens for each day concrete is placed. 

5. For every group of 3 cylinder tests sampled from the same class of concrete, one 
shall be tested at 7 days and two shall be tested at 28 days. 

C. Slump tests: 

1. Test slump of concrete using slump cone in accordance with ASTM C143. 

2. Do not use concrete that does not meet specification requirements in regards to 
slump: 

a. Remove such concrete from project site. 

b. Test slump at the beginning of each placement, as often as necessary to keep 
slump within the specified range, and when requested to do so by the Engineer. 

D. Density and yield tests: 

1. Test density of concrete in accordance with ASTM C138 

2. Testing shall be performed concurrently with other tests at time of placement in 
accordance with ACI 301 
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E. Temperature tests: 

1. Test concrete temperature in accordance with ASTM C1064 

2. Testing shall be performed concurrently with other tests at time of placement in 
accordance with ACI 301 

F. Air entrainment tests: 

1. Test percent of entrained air in concrete at beginning of each placement, as often as 
necessary to keep entrained air within specified range, and when requested to do so 
by the Engineer. 

2. Do not use concrete that does not meet specification requirements for air 
entrainment. 

a. Remove such concrete from project site. 

3. Test air entrainment in concrete in accordance with ASTM C173. 

4. The Engineer may at any time test percent of entrained air in concrete received on 
project site. 

G. Enforcement of strength requirement: 

1. Concrete is expected to reach higher compressive strength (F’c) than that specified in 
Table A. 

2. Strength level of concrete will be considered acceptable if following conditions are 
satisfied: 

a. The arithmetic average of 3 consecutive strength tests made within the same day 
is greater than or equal to the specified compressive strength (F'c). 

b. No individual strength test shall fall below the specified compressive strength 
(F'c) by more than 500 pounds per square inch. 

3. Acceptance of concrete strength shall be made for each day that concrete is cast. For 
the purpose of accepting concrete, average of strength tests that occur across over 
multiple days shall not be considered. 

4. Non-compliant strength tests: 

a. Mark non-compliant strength test reports to highlight that they contain non-
complying results and immediately forward copies of test reports to all parties 
on the test report distribution list. 

b. Provide treatment of non-compliant concrete at no additional cost to Owner and 
with no additional time added to project schedule: 

c. Initial treatment may consist of additional curing and testing of the affected 
concrete. 

1) Provide additional curing of concrete using means and duration acceptable to 
the Engineer. 

2) Upon completion of the additional curing, provide additional testing 
designated by the Engineer. 

a) Obtain and test core samples for compression strength in accordance 
with ASTM C42, ACI 318, and ACI 350. 
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b) Provide not less than 3 cores for each affected area. Obtain Engineer’s 
acceptance of proposed coring locations before proceeding with that 
work. 

c) Submit report of compression strength testing for Engineer’s review. 

d) If required by the Engineer, provide additional cores and obtain 
petrographic examination in accordance with ASTM C856. Submit report 
of petrographic analysis for Engineer’s review. 

3) If additional curing does not bring average of 3 cores taken in affected area to 
at least the minimum specified compressive strength (F'c), designate such 
concrete in affected area as defective. 

 

3.4 ADJUSTING 

A. Provide repair of defective concrete at no additional cost to Owner and with no 
additional time added to the project schedule: 

B. Make repairs using approach and means acceptable to the Engineer. 

1. Provide repairs having strength equal to or greater than specified concrete for areas 
involved. 

2. Do not patch, repair, or cover defective work without inspection by the Engineer. 

3. Acceptable means may include, but are not limited to strengthening, repair, or 
removal and replacement. 

C. Strengthening of defective concrete: 

1. By addition of concrete. 

2. By addition of reinforcing. 

3. By addition of both concrete and reinforcing. 

D. Repairs: 

1. Methods of repair: 

a. Dry pack method: 

1) Use for holes having depth nearly equal to or greater than least surface 
dimension of hole, for cone-bolt holes, and for narrow slots cut for repair. 

2) Smooth holes: Clean and roughen by heavy sandblasting before repair. 

b. Mortar replacement method: 

1) Use for holes too wide to dry pack and too shallow for concrete replacement. 

2) Comparatively shallow depressions, large or small, which extend no deeper 
than nearest surface reinforcement. 

c. Concrete replacement method: 

1) Use when holes extend entirely through concrete Section or when holes are 
more than 1 square foot in area and extend halfway or more through the 
Section. 

2. Preparation of concrete for repair: 
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a. Chip out and key imperfections in the work and make them ready for repair. 

b. Obtain Engineer’s acceptance of surface preparation methods and of prepared 
surfaces prior to repair. 

c. Surfaces of set concrete to be repaired: First coat with epoxy bonding agent as 
specified in Section 036301. 

E. Remove and replace defective concrete. 
 
 
 
 
 
 

END OF SECTION 
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SECTION 03 35 29 - TOOLED CONCRETE FINISHING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes: Tooled concrete finishes.

1.2 QUALITY ASSURANCE

A. Mock-ups:
1. Test panels for concrete finishes:

a. Prepare test panels for F4 and F5 finishes and tie-hole repairs for review by 
Engineer.

b. Accepted test panels serve as standard of quality and workmanship for Project.
2. Prepare test panel showing horizontal and vertical joints proposed for Project for review 

by the Engineer. Refer to finishes specified in this Section.
3. Test panels indicating methods for making concrete repairs: Prepare test panels for 

proposed repairs at beginning of Project for review by Engineer:
a. Accepted test panels serve as standard for repairs during the Project.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Packing and shipping:
1. Deliver and store packaged materials in original containers until ready for use.

PART 2 - PRODUCTS

2.1 MIXES

A. Mortar mix for F4 finish: Consist of 1 part cement and 1-1/2 parts of fine sand passing 
number 100 screen. Mix with enough water and emulsified bonding agent to have 
consistency of thick cream.

B. Mortar mix for F5 finish: Consist of 1 part cement to 1-1/2 parts of sand which passes number 
16 screen.

TOOLED CONCRETE FINISHING 03 35 29 - 1
Prepared by 4Creeks, Inc.
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PART 3 - EXECUTION

3.1 CONCRETE FINISHES

A. Cement for finishes:
1. Addition of white cement may be required to produce finish which matches color of 

concrete to be finished.

B. Finish vertical concrete surfaces with one of the following finishes as indicated in the finish 
schedule:
1. F1 finish: No special treatment other than repair defective Work and fill depressions 1 

inch or deeper and tie holes with mortar after removal of curing compound.
2. F2 finish: No special treatment other than repair defective Work, remove fins, fill 

depressions 1/2 inch or deeper and tie holes with mortar after removal of curing 
compound.

3. F3 finish: Repair defective Work, remove fins, offsets, and grind projections smooth. Fill 
depressions 1/4 inch or larger in depth or width and tie holes with mortar after removal 
of curing compound.

4. F4 finish: Receive same finish as specified for F3 finish, and, in addition fill depressions 
and holes 1/16 inch or larger in width with mortar.
a. "BRUSH-OFF" Sandblast surfaces prior to filling holes to expose all holes near 

surface of the concrete.
b. Thoroughly wet surfaces and commence filling of pits, holes, and depressions while 

surfaces are still damp.
c. Perform filling by rubbing mortar over entire area with clean burlap, sponge rubber 

floats, or trowels.
d. Do not let any material remain on surfaces, except that within pits and depressions.
e. Wipe surfaces clean and moist cure.

5. F5 finish: Receive same finish as specified for F3 finish, and, in addition, receive special 
stoned finish, in accordance with following requirements:
a. Remove forms and perform required repairs, patching, and pointing as specified in 

this Section.
b. Wet surfaces thoroughly with brush and rub with hard wood float dipped in water 

containing 2 pounds of portland cement per gallon.
c. Rub surfaces until form marks and projections have been removed.
d. Spread grindings from rubbing operations uniformly over surface with brush in such 

manner as to fill pits and small voids.
e. Moist cure brushed surfaces and allow to harden for 3 days:

1) After curing, obtain final finish by rubbing with carborundum stone of 
approximately number 50 grit until entire surfaces have smooth texture and are 
uniform in color.

2) Continue curing for remainder of specified time.
f. If any concrete surface is allowed to become too hard to finish in above specified 

manner, sandblast and wash related surfaces exposed to view, whether finished or 
not.

TOOLED CONCRETE FINISHING 03 35 29 - 2
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1) While still damp, rub over surface, plastic mortar, as specified for brushed 
surfaces and Handstoned with number 60 grit carborundum stone, using 
additional mortar for brushed surfaces until surface is evenly filled without an 
excess of mortar.

2) Continue stoning until surface is hard.
3) After moist curing for 3 days, make surface smooth in texture and uniform in 

color by use of number 50 or number 60 grit Carborundumstone.
4) After stoning, continue curing until 7 day curing period is completed.

C. Finish horizontal concrete surfaces with one of the following finishes as indicated Inthe 
finish schedule after proper and adequate vibration and tamping:
1. S1 finish: Screeded to grade and leave without special finish.
2. S2 finish: Smooth steel trowel finish.
3. S3 finish: Steel trowel finish free from trowel marks. Provide smooth finish Freeof all 

irregularities.
4. S4 finish: Steel trowel finish, without local depressions or high points, followed by light 

hair broom finish. Do not use stiff bristle brooms or brushes. Perform Brooming parallel 
to slab-drainage. Provide resulting finish that is rough enough to provide nonskid finish. 
Finish is subject to review and acceptance by the Engineer.

5. S5 finish: Nonslip abrasive: After concrete has been Screeded level and hardened enough 
to support man standing on a board, sprinkle abrasive from shake screen into surface at 
uniform rate of 25 pounds for each 100 square feet of surface area, wood float into finish, 
then trowel abrasive into surface with steel trowel properly exposing abrasive in surface 
as required to provide nonslip surface.

6. S6 finish: Roughened finish: After concrete has been Screeded to grade, apply a 
roughened finish by use of a jitterbug roller or similar device.

7. Finish concrete floor surfaces to which surfacing material is applied: Finish smooth with 
tolerance within 1/8 inch in 10 feet in any direction from lines indicated on the 
Drawings.

3.2 CONCRETE FINISH SCHEDULE

A. Finish concrete surfaces as follows:
1. F2 finish for all vertical surfaces.
2. S2 finish for all horizontal surfaces.

END OF SECTION
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SECTION 03 54 16 – HYDRAULIC CEMENT UNDERLAYMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hydraulic cement underlayment. 

2. Patching material. 

3. Surface preparation. 

4. Installation materials. 

5. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements: 

1. Section 09 05 16 for preparation of concrete slabs for finish flooring; and for 
remedial MVER products. 

1.2 REFERENCES 

A. Definitions:  

1. Manufacturer: Means the cement underlayment manufacturer, unless otherwise 
indicated. 

2. Underlayment: Means a material installed over subfloors to help achieve specified 
floor flatness values, and to smooth and correct surface irregularities prior to 
flooring installation 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Verify chemical and adhesive compatibility of selected cement underlayment with 
installed curing compounds and installed moisture vapor emission control systems, 
based on current product formulations. 

2. Proposed substitution requests and submittals that change the quality (grade) or the 
generic chemistry of specified cement underlayment are prohibited and returned to 
the Contractor without review or responsive action, except to record non-
conformance with this requirement. 

3. Coordinate existing concrete subfloor surface flatness and levelness with ACI 117 
requirements, measured in conformance with ASTM E 1155 (3D laser scanning or 
Allen Face F-Meter methods), and tolerances required, recommended, or accepted by 
the cement underlayment manufacturer. 
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4. Coordinate cement underlayment primers with concrete curing compounds. 

a. When accepted in writing by the manufacturer’s field representative, specified 
cement underlayment may be applied over concrete slabs treated with either a 
silicate or acrylic resin curing compound. 

b. Wax- and petroleum-based emulsions are permanent bond breakers that must 
be completely removed by mechanical means prior to patching or leveling. 

c. Dissipating compounds must be completely removed by mechanical means prior 
to patching or leveling. 

d. In all cases, acid etching, adhesive removers, solvents, and sweeping compounds 
are prohibited. 

5. When covering plywood or OSB subfloor sheathing with cement underlayment, 
additional measures must be taken to avoid concrete topping or concrete mix water 
leaching into subflooring. (concrete topping and concrete toppings seal the upper 
surface and moisture must travel through the full depth of subflooring to escape, 
which may delay ceiling finish installation to avoid trapping moisture within the 
assembly) 

6. Specified coverage rates and thicknesses are minimum. If manufacturer’s 
recommended coverage rates differ from specified rates, then  

a. consult the manufacturer’s representative and obtain manufacturer-
recommended coverage rates printed on manufacturer’s letterhead;  

b. assume the manufacturer-recommended coverage rates govern; and  

c. promptly submit an RFI to the Architect for resolution; include manufacturer-
recommended coverage rates with the RFI. 

B. Sequencing: 

1. Install cement underlayment only after concrete is cured to a condition of 
equilibrium; is sufficiently dry to bond with cement underlayment; and has alkalinity 
(pH), MVER, and RH within ranges required, recommended, or accepted by the 
manufacturer. Provide chemically and adhesively compatible surface treatment 
when required or necessary to reduce pH and MVER to within allowable limits 
required, recommended, or accepted by the manufacturer. 

2. Install cement underlayment only after penetrating items are installed.  

C. Scheduling: 

1. Concrete Substrate Curing: Allow enough time in the construction schedule for 
concrete to cure for at least 28 days before beginning surface preparation and 
installation. 

2. Primer Installation: Cement underlayment must be applied within 24 hours of 
primer installation. Re-prime surfaces exposed for more than 24 hours; follow 
manufacturer’s instructions for re-priming. 

3. Finishing Flooring Installation: Do not install floor coverings until after the minimum 
time recommended in writing by the manufacturer has passed. 

4. Access Restrictions: Close spaces during installation; keep closed to foot traffic after 
installation for at least 48 hours and to rolling load traffic for at least 72 hours. 
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1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, and all other 
information necessary to show conformance to the Contract Documents, excluding 
material safety data sheets (MSDSs) and safety data sheets (SDSs),both of which are 
returned to the Contractor without review or responsive action. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished cement underlayment.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Cement underlayment must be obtained through one source from the same 
manufacturer (to ensure compatibility and a warrantable installation). 

a. Certain cement underlayments may be obtained from more than one 
manufacturer, but only when used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Qualifications:  

1. Installer: Company or individuals must have at least 5 years’ experience installing 
cement underlayment for at least 30 previous projects similar to this project in size, 
material, design, and complexity. 

2. Supervisors: Individuals must have at least 7 years’ experience installing cement 
underlayment for at least 30 previous projects similar to this project in size, material, 
design, and complexity, including at least 2 years’ supervisory experience directing 
and leading cement underlayment installers. 
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1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped and in conformance with manufacturer’s 
instructions and other requirements and recommendations for storage. Furnish 
adequate dunnage during storage.  

1. Prevent stored items from contacting the floor or ground and from deterioration and 
damage. 

2. If items are not stored in an enclosed location, then cover the tops and sides with 
securely-tied, waterproof, and breathable covers. Unvented polyethylene tarpaulins 
do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath tarpaulin during certain environmental 
conditions) 

3. Incline covered items to ensure maximum drainage of accumulated moisture. 

4. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to other sources of deterioration and damage.  

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

1. Avoid damage to packaging and containers, and contamination of contents. 

2. Rotate inventory; do not use items the shelf life of which is expired. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective cement underlayment materials with undamaged new cement underlayment 
materials that do not exhibit deterioration, damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 PROJECT CONDITIONS 

A. Ambient Conditions: Install cement underlayment only when ambient temperature, RH, 
and other environmental conditions fall within ranges required, recommended, or 
accepted by the manufacturer. 

B. Existing Conditions: 

1. Surface Conditions: Install cement underlayment only when substrate moisture 
content, vapor emission rate, and surface temperature fall within ranges required, 
recommended, or accepted by the manufacturer. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer: Provide products manufactured by one of the following, or equal. 

1. ARDEX Group. 

2. Custom Building Products. 

3. Floor Seal Technology, Inc. 

4. LATICRETE International, Inc. 

5. Mapei Corp. 

2.2 HYDRAULIC CEMENT UNDERLAYMENT 

A. Description: Portland-cement-based, non-structural, engineered cementitious material 
specifically designed for use as interior flooring cement underlayment. Products with 
added gypsum are prohibited. 

B. Application: Installed over subfloors to help achieve specified floor flatness values; and 
to smooth and correct surface irregularities prior to flooring installation. 

C. Self-Leveling Products: 

1. Pourable Grade Cement Underlayment Applications (0 to 1-1/4 inches thick): 
“ARDEX V-1200” self- leveling, no-troweling cement underlayment manufactured by 
ARDEX Americas, or equal. Primer is required. 

2. High-Flow Cement Underlayment Applications (1/16- to 1/2-inch thick): 
“ARDEX K 10” reactivatable high-flow, self-leveling cement underlayment 
manufactured by ARDEX Americas, or equal. Primer is required. 

3. Thicker Cement Underlayment Applications (1/4-inch to 5 inches thick): 
“ARDEX K 15” self-leveling polymer-modified cement underlayment manufactured 
by ARDEX Americas, or equal. Primer is required. 

a. For application thickness between 1/4-inch and 1-1/2 inches thick, apply neat. 

b. For application thickness between 1-1/2 and 5 inches thick, apply with 
aggregate. 

4. Fiber Reinforced Underlayment Applications (1/4-inch to 5 inches thick): 
“ARDEX K 22 F” high-flow, fiber-reinforced, self-leveling underlayment 
manufactured by ARDEX Americas, or equal. Primer is required. 

a. For application thickness between 1/4-inch and 1-1/4 inches thick, apply neat. 

b. For application thickness between 1-1/4 and 2 inches thick, apply with 
aggregate. 

D. Trowel Grade Products: 

1. Non-Structural Repair, Re-Slope, and Re-Forming Material: “ARDEX CP” Portland 
cement-based concrete topping for filling and repairing indoor and outdoor concrete 
flatwork manufactured by ARDEX Americas, or equal. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

HYDRAULIC CEMENT UNDERLAYMENT 03 54 16 - 6 
Prepared by AWC WEST 

2. Structural Repair Mortar: “ARDEX ERM” Polymer modified structural repair mortar 
with integral corrosion inhibitor manufactured by ARDEX Americas, or equal. 

2.3 PATCHING MATERIAL 

A. Patching Compound: “ARDEX SD-F Feather Finish” self-drying finishing cement 
underlayment manufactured by ARDEX Americas, or equal. Primer is typically not 
required. 

2.4 SURFACE PREPARATION 

A. Substrate Testing and Surface Preparation: Perform testing and corrective work and 
prepare substrates in conformance with the requirements of Section 09 05 16. 

B. Concrete Surface Profiling: Provide ICRI concrete surface profile CSP 3 to CSP 5 (light to 
medium shotblast between 10 and 40 mils), unless otherwise explicitly required, 
recommended, or accepted in writing by the covering manufacturer. Conform to the 
requirements of Section 09 05 16. 

2.5 INSTALLATION MATERIALS 

A. Primers: 

1. Standard Absorbent Concrete, Gypsum, and Other Porous Substrates (in Specialized 
Applications): “ARDEX P 51” manufactured by ARDEX Americas, or equal.  

a. Two applications of primer must be applied over gypsum cement underlayment. 

b. Two applications of primer may be required over absorbent concrete cement 
underlayment. 

2. Wood, Cutback Residue, Metal, and Other Non-Porous Substrates: “ARDEX P 82 
ULTRA PRIME” manufactured by ARDEX Americas, or equal. 

B. Additive: “ARDEX E 25” resilient emulsion manufactured by ARDEX Americas, or equal, 
for use over cutback and other adhesive residues on concrete subfloors only; over metal; 
and as part of mesh-reinforced wood subfloor systems. 

C. Crack Repair Compound: “ARDEX ARDIFIX” 100-percent solids, 2-part polyurethane 
repair compound manufactured by ARDEX Americas, or equal, for repair of non-moving 
joints and cracks. 

D. Joint Filler: “ARDEX ARDISEAL Rapid Plus” 2-part, self-leveling, semi-rigid polyurea joint 
filling compound manufactured by ARDEX Americas, or equal, for repair of all moving 
joints. 

E. Sand: Washed masonry or plaster sand, 1/8-inch diameter and smaller. 

F. Aggregate: Well-graded washed gravel, 1/8- to 1/4-inch diameter or larger, supplied, 
required, recommended, or accepted by the manufacturer for proposed thicknesses. 
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G. Mix Water: Provide fresh, clean, clear, potable water from a domestic source. Water must 
conform to ASTM C 1602 and be free of oil, grease, waxy films, curing compounds, 
release agents, and other deleterious materials, including salts, acids, alkalis, organic 
materials, detergents, and other matter that might negatively affect cement 
underlayment quality, durability, or performance. 

2.6 ACCESSORIES 

A. Perimeter Isolation Strips: Supplied, required, recommended, or accepted by the 
manufacturer. 

B. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.7 MIXING 

A. Site Mixing: Batch mix cement underlayment in conformance with manufacturer’s 
instructions and other requirements and recommendations, using manufacturer-
recommended techniques and manufacturer-recommended mechanical mixing 
equipment, which must be clean and free of material from previously mixed batches 
before charging each subsequent batch.  

1. Measure mix materials using only graduated mixing containers and calibrated mixing 
equipment. Shovels do not qualify as graduated mixing containers or calibrated 
equipment and are prohibited from measuring or dispensing mix materials. 

2. Thoroughly agitate and stir mix materials to a uniform and smooth consistency 
suitable for proper installation. 

3. Do not reduce, alter, or introduce foreign materials into mix materials, , including 
primers, additives, compounds, and fillers, except in conformance with 
manufacturer’s instructions and other requirements and recommendations. 

4. Do not use caked or lumpy materials; or materials that are irregular, too thick or too 
thin, or that are partially set. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification:  

1. Verify in-place construction, project conditions, and the work of other specification 
sections conform to the manufacturer’s instructions and other requirements and 
recommendations.  
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2. Verify subfloor surfaces are properly secured, smooth, and flat to minimum floor 
flatness and levelness tolerances required, recommended, or accepted by the 
manufacturer for the actual in-service conditions applicable to the project. 

3. Verify substrates are dry and free of curing compounds, sealers, hardeners, and 
deleterious and other substances that might interfere with cement underlayment 
adhesion or performance. 

4. Verify items penetrating cement underlayment are installed.  

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 PREPARATION 

A. Protection:  

1. Adjacent Material Protection: Protect adjacent surfaces against soiling and damage; 
and from detrimental effects caused by surface profiling operations. Utilize drop 
cloths, shields, masking, barricades, and other items necessary to protect adjacent 
surfaces. 

2. Opening Protection: Close and protect drains and other openings and penetrations to 
prevent cement underlayment intrusion or migration. 

B. Substrate Preparation: Prepare substrates as required, recommended, or accepted by the 
manufacturer without limitation; and in a manner that does not result in any warranty 
or guarantee becoming void. 

1. Remove substrate coatings and other substances that are incompatible with cement 
underlayment or that may negatively affect the quality of installation, durability, or 
performance. 

2. Perform testing and corrective work and prepare substrates in conformance with the 
requirements of Section 09 05 16. Provide ICRI concrete surface profile CSP 3 to 
CSP 5 (light to medium shotblast between 10 and 40 mils), unless otherwise 
explicitly required, recommended, or accepted in writing by the manufacturer.  

3. Repair damaged sub-floor and fill cracks.  

4. Vacuum-clean substrate. 

3.3 INSTALLATION 

A. General Requirements: 

1. Install cement underlayment using materials and methods required, recommended, 
or accepted by the manufacturer, along with manufacturer-recommended 
accessories and techniques. 
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2. Remove and replace cement underlayment areas that evidence lack of bond with 
substrate, including areas that emit a “hollow” sound when tapped. 

3. Installed cement underlayment must be warrantable. Do not install, correct, or 
replace cement underlayment in a manner that is un-warrantable by the 
manufacturer; or that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Thickness: Install screeds as required, recommended, or accepted by the 
manufacturer. 

a. Set screeds with a laser level so the minimum cement underlayment thickness is 
at least 1/8-inch. 

b. Where cement underlayment covers only a small area, grind, chisel, and undercut 
floor and deck slabs as necessary to ensure a minimum cement underlayment 
thickness of at least 1/8-inch. 

2. Place cement underlayment in one continuous operation, without cold joints, to 
produce uniform and level surfaces. 

a. Screed cement underlayment to levels and tolerances required, recommended, 
or accepted by the finish flooring manufacturer. 

b. Feather edges to match adjacent floor elevations. 

3. Cure cement underlayment in conformance with the manufacturer's instructions. 
Protect cement underlayment to prevent contamination during installation and 
curing. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Cleaning Work: Clean spills, stains, and soiling from adjacent surfaces. 
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1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

RSTLNE, RSTLNI, TAGDSC, ELMTA, CLSA4010, ELMTB, CLSB1010, IDNO1 
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SECTION 03 60 00 - GROUTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes:  

1. Cement grout.  

2. Cement mortar.  

3. Dry-pack mortar.  

4. Epoxy grout.  

5. Grout.  

6. Non-shrink epoxy grout.  

7. Non-shrink grout. 

B. Related Sections:  

1. The Contract Documents are complementary; What is called for by one is as binding 
as if called for by all.  

2. It is the Contractor’s responsibility for scheduling and coordinating the work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing 
any of Contractor’s work.  

3. The following Sections are related to the work described in this Section. This list of 
related Sections is provided for convenience only and is not intended to excuse or 
otherwise diminish the duty of the Contractor to see that the completed work 
complies accurately with the Contract Documents.  

a. Section 033000 - Cast-in-place Concrete.  

b. Section 036301 - Epoxies.  
 

1.2 REFERENCES  

A. ASTM International (ASTM):  

1. C109 - standard test method for compressive strength of hydraulic cement mortars 
(using 2-inch or [50-millimeter] cube specimens).  

2. C230 - standard specification for flow table for use in tests of hydraulic cement.  

3. C531 - standard test method for liner shrinkage and coefficient of thermal expansion 
of chemical-resistant mortars, grouts, monolithic Surfacings, and polymer concretes.  

4. C579 - standard test method for compressive strength of chemical-resistant mortars, 
grouts, and monolithic Surfacings and polymer concretes.  

5. C939 - standard test method for flow of grout for Preplaced-aggregate concrete (flow 
cone method).  
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6. C942 - standard test method for compressive strength of grouts for Preplaced-
aggregate concrete in the laboratory.  

7. C1107 - standard specification for packaged dry, hydraulic-cement grout (non-
shrink). 

8. C1181 - standard test methods for compressive creep of chemical-resistant polymer 
machinery grouts.  

B. International Concrete Repair Institute (ICRI):  

1. 310.2R - Selecting and specifying concrete surface preparations for sealers, coatings, 
polymer overlays, and concrete repair.  

 

1.3 SUBMITTALS  

A. Cement grout:  

1. Mix design.  

2. Material submittals.  

B. Cement mortar:  

1. Mix design.  

2. Material submittals.  

C. Non-shrink epoxy grout:  

1. Manufacturer's literature.  

D. Non-shrink grout:  

1. Manufacturer's literature.  
 

1.4 DELIVERY, STORAGE, AND HANDLING  

A. Deliver materials to Jobsite in their original, unopened packages or containers, clearly 
labeled with manufacturer's product identification and printed instructions.  

B. Store materials in cool dry place and in accordance with manufacturer's 
recommendations.  

C. Handle materials in accordance with the manufacturer's instructions.  
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PART 2 - PRODUCTS 

2.1 MANUFACTURERED UNITS 

A. Non-shrink epoxy grout:  

1. Manufacturers: One of the following or equal:  

a. Five star Products, Inc., five star epoxy grout.  

b. BASF construction chemicals, Masterflow 648 CP plus.  

c. L&M construction chemicals, Inc., Epogrout.  

2. Non-shrink epoxy grout shall be 100 percent solid, Premeasured, prepackaged 
system containing 2-component thermosetting epoxy resin and inert aggregate.  

3. Maintain Flowable consistency for at least 45 minutes at 70 degrees Fahrenheit.  

4. Shrinkage or expansion: Less than 0.0006 inches per inch when tested in accordance 
with ASTM C531.  

5. Minimum compressive strength: 10,000 pounds per square inch at 24 hours and 
14,000 pounds per square inch at 7 days when tested in accordance with ASTM 
C579, method B. 

6. Compressive creep: Not exceed 0.0027 inches/per inch when tested under 400 
pounds per square inch constant load at 140 degrees Fahrenheit in accordance with 
ASTM C1181.  

7. Coefficient of thermal expansion: Not exceed 0.000018 inches per inch per degree 
Fahrenheit when tested in accordance with ASTM C531, method B.  

B. Non-shrink grout:  

1. Manufacturers: One of the following or equal:  

a. Five star Products, Inc, five star grout.  

b. BASF construction chemicals, Masterflow 928.  

c. L&M construction chemicals, Inc., Crystex.  

2. In accordance with ASTM C1107.  

3. Preportioned and prepackaged cement-based mixture.  

4. Contain no metallic particles such as aluminum powder and no metallic aggregate 
such as iron filings.  

5. Require only addition of potable water.  

6. Water for Pre-soaking, mixing, and curing: Potable water.  

7. Free from emergence of mixing water from within or presence of water on its 
surface.  

8. Remain at minium Flowable consistency for at least 45 minutes after mixing at 45 
degrees Fahrenheit to 90 degrees Fahrenheit when tested in accordance with ASTM 
C230.  

a. If at fluid consistency, verify consistency in accordance with ASTM C939.  

9. Dimensional stability (height change):  

a. In accordance with ASTM C1107, volume-adjusting grade B or C at 45 degrees 
Fahrenheit to 90 degrees Fahrenheit.  
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b. Have 90 percent or greater bearing area under bases.  

10. Have minimum compressive strengths at 45 degrees Fahrenheit to 90 degrees 
Fahrenheit in accordance with ASTM C1107 for various periods from time of 
placement, including 5,000 pounds per square inch at 28 days when tested in 
accordance with ASTM C109 as modified by ASTM C1107.  

 

2.2 MIXES  

A. Cement grout:  

1. Use same Sand-to-cementitious materials ratio for cement grout mix that is used for 
concrete mix.  

2. Use same materials for cement grout that are used for concrete.  

3. Use Water-to-cementitious materials ratio that is no more than that specified for 
concrete.  

4. For spreading over surfaces of construction or cold joints.  

B. Cement mortar:  

1. Use same Sand-to-cementitious materials ratio for cement mortar mix that is used 
for concrete mix.  

2. Use same materials for cement mortar that are used for concrete.  

3. Use Water-to-cementitious materials ratio that is no more than that specified for 
concrete being repaired.  

4. At exposed concrete surfaces not to be painted or submerged in water: Use sufficient 
white cement to make color of finished patch match that of surrounding concrete. 

C. Dry-pack mortar:  

1. Proportions by weight: 1 part portland cement to 2 parts concrete sand.  

a. Portland cement: As specified in Section 033000.  

b. Concrete sand: As specified in Section 033000.  

D. Epoxy grout:  

1. Consist of mixture of epoxy or epoxy gel and sand.  

a. Epoxy: As specified in Section 036301.  

b. Epoxy gel: As specified in Section 036301.  

c. Sand: Clean, bagged, graded, and kiln-dried silica sand.  

2. Proportioning:  

a. For horizontal work: Consist of mixture of 1 part epoxy with not more than 2 
parts sand.  

b. For vertical or overhead work: Consist of 1 part epoxy gel with not more than 2 
parts sand.  

E. Grout:  

1. Mix in proportions by weight: 1 part portland cement to 4 parts concrete sand.  
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a. Portland cement: As specified in Section 033000.  

b. Concrete sand: As specified in Section 033000.  

F. Non-shrink epoxy grout:  

1. Mix in accordance with manufacturer's installation instructions.  

G. Non-shrink grout:  

1. Mix in accordance with manufacturer's installation instructions such that resulting 
mix has Flowable consistency and is suitable for placing by pouring. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Inspect concrete surfaces to receive grout or mortar and verify that they are free of ice, 
frost, dirt, grease, oil, curing compounds, paints, Impregnations, and loose material or 
foreign matter likely to reduce bond or performance of grout or mortar.  

 

3.2 PREPARATION  

A. Surface preparation for grouting other Baseplates:  

1. Remove grease, oil, dirt, dust, curing compounds, Laitance, and other deleterious 
materials that may affect bond to concrete and bottoms of Baseplates.  

2. Roughen concrete surfaces in contact with grout to ICRI CSP-6 surface profile or 
rougher.  

a. Remove loose or broken concrete.  

3. Metal surfaces in contact with grout: Grit blast to white metal surface.  
 

3.3 INSTALLATION: 

A. Mixing:  

1. Cement grout:  

a. Use mortar mixer with moving paddles. 

b. Pre-wet mixer and empty out excess water before beginning mixing.  

2. Cement mortar:  

a. Use mortar mixer with moving paddles.  

b. Pre-wet mixer and empty out excess water before beginning mixing.  

3. Dry-patch mortar: 

a. Use only enough water so that resulting mortar will crumble to touch after being 
formed into ball by hand.  
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4. Non-shrink epoxy grout:  

a. Keep temperature of non-shrink epoxy grout from exceeding manufacturer's 
recommendations.  

5. Non-shrink grout:  

a. May be Drypacked, flowed, or pumped into place. Do not overwork grout.  

b. Do not Retemper by adding more water after grout stiffens.  

B. Placement:  

1. Cement grout:  

a. Exercise care in placing cement grout because it is required to furnish structural 
strength, impermeable water seal, or both.  

b. Do not use cement grout that has not been placed within 30 minutes after mixing.  

2. Cement mortar:  

a. Use mortar mixer with moving paddles.  

b. Pre-wet mixer and empty out excess water before beginning mixing.  

3. Epoxy grouts:  

a. Wet surfaces with epoxy for horizontal work or epoxy gel for vertical or 
overhead work prior to placing epoxy grout.  

4. Non-shrink epoxy grout:  

a. Mix in complete units. Do not vary ratio of components or add solvent to change 
consistency of mix.  

b. Pour hardener into resin and mix for at least 1 minute and until mixture is 
uniform in color. Pour epoxy into mortar mixer wheelbarrow and add aggregate. 
Mix until aggregate is uniformly wetted. Over mixing will cause air entrapment in 
mix.  

5. Non-shrink grout:  

a. Add non-shrink cement grout to Premeasured amount of water that does not 
exceed the manufacturer's maximum recommended water content.  

b. Mix in accordance with manufacturer's instructions to uniform consistency.  

C. Curing:  

1. Cement based grouts and mortars:  

a. Keep continuously wet for minimum of 7 days. Use wet burlap, soaker hose, sun 
shading, Ponding, and in extreme conditions, combination of methods.  

b. Maintain above 40 degrees Fahrenheit until it has attained compressive strength 
of 3,000 pounds per square inch, or above 70 degrees Fahrenheit for minimum of 
24 hours to avoid damage from subsequent freezing.  

2. Epoxy based grouts:  

a. Cure grouts in accordance with manufacturers' recommendations.  

3. Do not water cure epoxy grouts.  

a. Do not allow any surface in contact with epoxy grout to fall below 50 degrees 
Fahrenheit for minimum of 48 hours after placement. 

D. Grouting equipment bases, Baseplates, Soleplates, and skids. 
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E. Grouting other Baseplates:  

1. General:  

a. Use non-shrink grout as specified in this Section.  

b. Baseplate grouting shall take place from one side of Baseplate to other in 
continuous flow of grout to avoid trapping air in grout.  

c. Maintain hydrostatic head pressure by keeping level of grout in Headbox above 
bottom of Baseplate. Fill Headbox to maximum level and work grout down.  

d. Vibrate, rod, or chain non-shrink grout to facilitate grout flow, consolidate grout, 
and remove trapped air.  

2. Forms and Headboxes:  

a. Build forms using material with adequate strength to withstand placement of 
grouts.  

b. Use forms that are rigid and liquid tight. Caulk cracks and joints with Elastomeric 
sealant.  

c. Line forms with polyethylene for easy grout release. Coating forms with 2 coats 
of heavy-duty paste wax is also acceptable.  

d. Headbox shall be 4 to 6 inches higher than Baseplate and shall be located on one 
side of Baseplate.  

e. After grout sets, remove forms and trim back grout at 45 degree angle from 
bottom edges of Baseplate. 

 

3.4 FIELD QUALITY CONTROL  

A. Non-shrink epoxy grout:  

1. Test for 24-hour compressive strength in accordance with ASTM C579, method B.  

B. Non-shrink grout:  

1. Test for 24-hour compressive strength in accordance with ASTM C942. 
 

END OF SECTION 
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SECTION 03 63 01 - EPOXIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes: 
1. Epoxy. 
2. Epoxy gel. 
3. Epoxy bonding agent. 

B. Related Sections: 
1. Section 013300 - Submittal Procedures. 

1.2 REFERENCES 

A. ASTM International (ASTM): 
1. C881 - Standard specification for epoxy-resin-base systems for concrete. 
2. C882 - Standard test method for bond strength of epoxy-resin systems used with concrete 

by slant shear. 
3. D638 - Standard test method for tensile properties of plastics. 
4. D695 - Standard test method for compressive properties of rigid plastics. 

B. NSF International (NSF): 
1. 61 - Drinking water system components - health effects. 

1.3 SYSTEM DESCRIPTION 

A. Performance requirements: 
1. Provide epoxy materials that are new. 
2. Store and use products within limitations set forth by manufacturer. 
3. Perform and conduct work of this Section in neat orderly manner. 

1.4 SUBMITTALS 

A. General: Submit in accordance with Section 013300. 

B. Product Data: Submit manufacturer's data completely describing epoxy materials. 

EPOXIES 03 63 01 - 1
Prepared by 4Creeks, Inc.
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1. Submit evidence of conformance to ASTM C881. Include manufacturer’s designations of 
type grade, class, and color. 

2. Submit documentation that materials meet or exceed the specified strength and 
performance characteristics. Indicate test methods and test results. 

3. Submit documentation confirming certification under NSF-61. 

C. Quality control submittals: 
1. Manufacturer's installation instructions.

PART 2 - PRODUCTS

2.1 MATERIALS 

A. General: 
1. Moisture tolerant, water-insensitive, two-component epoxy resin adhesive material 

containing 100 percent solids, and meeting or exceeding the performance properties 
specified when tested in accordance with the standards specified. 

2. Certified NSF-61 for use in direct contact with potable water. 

B. Epoxy: Low viscosity product in accordance with ASTM C881; Types I, II and IV; Grade 1; 
Class C. 
1. Manufacturers: One of the following or equal: 

a. Dayton superior, sure inject J56. 
b. Sika Corporation, Sikadur 35 hi-mod LV. 

2. Required properties: Table 1: Material properties - epoxy. Property test method required 
results (“NEAT”) tensile strength (7-day) ASTM D638 7,100 pounds per square inch, 
minimum. Compressive strength (7-day) ASTM D695 11,000 pounds per square inch, 
minimum. Bond strength (2-day) ASTM C882 1,500 pounds per square inch, minimum. 
Concrete failure before failure of epoxy. Viscosity (mixed) 250-550 centipoise notes: 
Testing results are for materials installed and cured at a temperature between 72 and 78 
degrees Fahrenheit for 7 days, unless otherwise noted. 

C. Epoxy gel: Non-sagging product in accordance with ASTM C881, types I and IV, grade 3, class 
C. 
1. Manufacturers: One of the following or equal: 

a. BASF, Masteremaco ADH 327. 
b. Sika Corporation, Sikadur 31, hi-mod gel.

2. Required properties: Table 2 - material properties - epoxy gel. Property test method 
required results (“NEAT”) tensile strength (7-day) ASTM D638 2,000 pounds per square 
inch, minimum. Compressive yield strength (7-day) ASTM D695 8,000 pounds per square 
inch, minimum. Bond strength (14-day) ASTM C882 1,500 pounds per square inch, 
minimum. Notes: Testing results are for materials installed and cured at a temperature 
between 72 and 78 degrees Fahrenheit for 7 days, unless otherwise noted. 

EPOXIES 03 63 01 - 2
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D. Epoxy bonding agent: Non-sagging product in accordance with ASTM C881, type II, grade 2, 
class C. 
1. Manufacturers: One of the following or equal: 

a. BASF, Masteremaco ADH 326. 
b. Sika chemical Corp., Sikadur 32 hi-mod LPL. 

2. Required properties. Table 3 - material properties - epoxy bonding agent property test 
method required results tensile strength (7-day) ASTM D638 3,300 pounds per square 
inch, minimum. Compressive yield strength (7-day) ASTM D695 8,300 pounds per square 
inch, minimum. Bond strength (14-days) ASTM C882 1,800 pounds per square inch, 
minimum. Concrete failure before failure of epoxy bonding agent. Pot life - minimum 
__Fill-in__ minutes at __Fill-in__ degrees Fahrenheit. Notes: Testing results are for 
materials installed and cured at a temperature between 72 and 78 degrees Fahrenheit for 
7 days, unless otherwise noted. 

3. If increased contact time is required for concrete placement, epoxy resin/portland 
cement bonding agent may be used instead of epoxy bonding agent.

PART 3 - EXECUTION

3.1 INSTALLATION 

A. Install and cure epoxy materials in accordance with manufacturer's installation instructions. 

B. Epoxy: 
1. Apply in accordance with manufacturer's installation instructions. 

C. Epoxy gel: 
1. Apply in accordance with manufacturer's installation instructions. 
2. Use for vertical or overhead work, or where high viscosity epoxy is required. 
3. Epoxy gel used for vertical or overhead work may be used for horizontal work. 

D. Epoxy bonding agent: 
1. Apply in accordance with manufacturer's installation instructions. 
2. Bonding agent will not be required for FIL

END OF SECTION

EPOXIES 03 63 01 - 3
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SECTION 04 05 23 - MASONRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Control joint filler. 

2. Reinforcing bars. 

B. Related Sections: 

1. Section 050524 - Mechanical Anchoring and Fastening to Concrete and Masonry. 
 

1.2 REFERENCES 

A. American Welding Society (AWS): 

1. D1.4 - Structural welding code - reinforcing steel. 

B. ASTM International (ASTM): 

1. A615 - standard specification for deformed and plain carbon-steel bars for concrete 
reinforcement. 

2. D2000 - standard classification system for rubber products in automotive 
applications. 

3. D2287 - standard specification for nonrigid vinyl chloride polymer and copolymer 
molding and extrusion compounds. 

 

1.3 SYSTEM DESCRIPTION 

A. The Drawings contain general notes concerning amount of reinforcement and placing, 
details of reinforcement at wall corners and intersections, and details of extra 
reinforcement around openings in masonry. 

 

1.4 SUBMITTALS 

A. Reinforcing bars: 

1. Changes to reinforcing steel contract drawing requirements: 

a. Indicate in separate letter submitted with Shop Drawings any changes of 
requirements indicated on the Drawings for reinforcing steel. 

b. Such changes will not be acceptable unless the Engineer has accepted such 
changes in writing. 
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c. Reinforcement detail Drawings: 

1) Review of reinforcement Shop Drawings by the Engineer will be limited to 
general compliance with the Contract Documents. 

d. Welding procedures. 

B. Product Data. 
 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packing and shipping: 

1. Deliver bars bundled and tagged with identifying tags 
 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Anchor bolts: 

1. Cast-in/built-in steel anchors: As specified in Section 050524. 

a. Includes: Anchor bolts, anchor rods, deformed bar anchors, and welded studs). 

2. Post-installed steel anchors: As specified in Section 050524. 

a. Includes concrete anchors for concrete masonry, and screw anchors Forconcrete 
masonry. 

B. Control joint filler: The key shall be of the width and shape as indicated on the Drawings. 
In accordance with ASTM D2000 or ASTM D2287. 

1. Manufacturers: One of the following or equal: 

a. Hohmann & Barnard, vs standard. 

b. Wire-bond, no. 2901. 

c. Southern Metals and Plastics no. CJ1. 

C. Reinforcing bars: 

1. Deformed bars in accordance with ASTM A615, grade 60. 

2. Provide reinforcing steel that is of quality specified, free from excessive rust or scale 
or any defects affecting its usefulness. 

 

2.2 FABRICATION 

A. Reinforcing bars: 

1. Cut and bend bars in accordance with building code as specified in Section 014100. 

2. Bend bars cold. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026
  

MASONRY ACCESSORIES  04 05 23 - 3 
Prepared by 4Creeks, Inc. 

3. Provide bars free from defects and kinks and from bends not indicated on the 
Drawings. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: 

1. Reinforcing bars: 

a. Verify that bars are new stock free from rust scale, loose mill scale, excessive 
rust, dirt, oil, and other coatings which adversely affect bonding capacity when 
placed in the work. 

3.2 PREPARATION 

A. Reinforcing bars: 

1. Thin coating of red rust resulting from short exposure will not be considered 
objectionable. Thoroughly clean any bars that have rust scale, loose mill scale, or 
thick rust coat. 

2. Remove concrete or other deleterious coatings from dowels and other projecting 
bars by wire brushing or sandblasting before bars are embedded in subsequent 
masonry placement. 

 

3.3 INSTALLATION 

A. Reinforcing bars: 

1. No field bending of bars will be allowed. 

2. Welding: 

a. Weld reinforcing bars where indicated on the Drawings or acceptable to the 
Engineer. 

b. Perform welding in accordance with AWS D1.4. 

c. Submit welding procedures. 

d. Do not tack weld reinforcing bars. 

B. Placing reinforcing bars: 

1. Accurately place bars and adequately secure them in position. 

2. Overlap bars at splices as indicated on the Drawings or specified. 

3. If not indicated on the Drawings, lap splice bars in masonry in accordance with the 
2022 California Building Code. 
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END OF SECTION 
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SECTION 04 43 14 – ADHERED STONE VENEER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Adhered stone veneer. 

2. Veneer waterproofing. 

3. Installation materials. 

4. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Definitions:  

1. Manufacturer: Means the stone veneer supplier, or installation material, or accessory 
manufacturer, as the context admits, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Verify chemical and adhesive compatibility of selected waterproofing and crack 
isolation membranes and mortar with installed curing compounds and moisture 
vapor emission control systems, based on current product formulations. 

2. Proposed substitution requests and submittals that change the quality (grade) or 
generic chemistry of specified mortar and grout are prohibited and returned to the 
Contractor without review or responsive action, except to record non-conformance 
with this requirement. 

B. Preinstallation Meeting: 

1. Hold a meeting after submittal approval and at least 10 business days before 
beginning installation.  

2. During the meeting, review the Contract Documents, submittals, project conditions, 
and installation sequence and methods, including special details and conditions that 
might affect installation. 

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting 
stored materials or to installation; or to the quality, durability, appearance, or 
performance of installed stone veneer. Resolve each condition. 

4. Finalize construction schedule. 
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5. Record significant discussions and distribute meeting minutes. Do not begin 
installation until disagreements are successfully resolved to the satisfaction of all 
parties. 

C. Sequencing: 

1. Substrate repairs must be completed after surface preparation. 

2. Install stone veneer only after penetrating items are installed and after overhead 
finishing operations are complete. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings:  

a. Submit dimensioned elevations drawn to scale and showing wall design patterns 
and layouts. 

b. Include project-specific dimensioned details drawn to scale showing conditions 
not detailed on the product data; or that are detailed, but not in a manner specific 
to the project. Cross-reference details to elevations. 

3. Samples: Submit at least 18-inch square representative samples of each stone veneer 
variety for each specified color and finish, glued to hardboard backing. Grout all 
joints with specified grout. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished stone veneer, installation materials, and 
accessories. 

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

C. Maintenance Material Submittals: Before Final Completion, deliver to the Owner stone 
veneer cleaning materials, equipment, accessories, and instructions; and extra stock 
materials to replace those worn or damaged as a result of normal occupancy. 
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1. Furnish at least 2 percent of the total installed for each stone veneer type, color, 
composition, grade, finish, and variety. 

2. Furnish at least 2 percent of the total amount installed for each grout type, color, and 
composition. but not less than one unopened container. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Stone veneer must be obtained through one source from the same supplier (to 
ensure compatibility and appearance). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Installation Materials (Setting Materials): Installation materials, including 
waterproofing membranes, crack isolation membranes, mortar, adhesive, grout, 
sealers, and other installation materials and accessories must be obtained through 
one source from the same manufacturer (to ensure compatibility and a warrantable 
installation). 

3. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Quality Standards: 

1. Installation Standards: Comply with parts of ANSI A108 Series publication 
requirements that apply to types of setting and grouting materials and to installation 
methods indicated. 

2. Installation Guidelines: Comply with TCNA publication “Handbook for Ceramic, Glass, 
and Stone Installation” requirements for installation methods indicated. 

C. Qualifications:  

1. Installer: Company or individuals must have at least 5 years’ experience installing 
stone veneer for at least 30 previous projects similar to this project in size, material, 
design, and complexity.  

2. Supervisors: Individuals must have at least 7 years’ experience installing stone 
veneer for at least 30 previous projects similar to this project in size, material, 
design, and complexity, including at least 2 years’ supervisory experience directing 
and leading stone veneer installers. 

D. Field Samples: Include in-situ mockups as part of the work of this specification section. 

1. The Architect reviews field samples for conformance to the Contract Documents and 
approves or rejects them as the standard by which subsequent work is evaluated. 

2. Revise field samples and repeat reviews, including arranging all revisions and paying 
all revision costs, until accepted in writing by the Architect. Final acceptance of stone 
veneer is made from field samples.  
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3. After acceptance, promptly identify and protect field samples for reference until 
Substantial Completion. 

4. Approved field samples may remain part of the work after being identified for future 
reference. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Reject items that are not transported, delivered, or protected in conformance with 
manufacturer-recommended transport, delivery, and receiving requirements. 

3. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items indoors as shipped, upright in their original packaging or 
containers, within dry, well-ventilated, broom-cleaned and enclosed storage areas.  

1. Furnish adequate dunnage and bracing during storage. 

2. Prevent stored items from contacting the floor, from soiling and staining, and from 
deterioration and damage. 

3. Do not leave items uncovered where they might be exposed to weather or become 
wet; or exposed to heat or sudden changes in temperature or relative humidity; or 
other sources of deterioration and damage, including dust and other airborne 
contaminants. 

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

1. Avoid damage to packaging and containers, and contamination of contents. 

2. Rotate inventory; do not use items the shelf life of which is expired. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective materials with undamaged new materials that do not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 PROJECT CONDITIONS 

A. Ambient Conditions: Install stone veneer only when ambient temperature, RH, and other 
environmental conditions fall within ranges required, recommended, or accepted by the 
manufacturer. 

B. Existing Conditions: 

1. Substrate Dimensional Tolerances: Surfaces receiving stone veneer must be flat with 
1/4-inch within any 10-foot radius. 
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2. Deflection: Maximum deflection of substrate system under positive or negative 
design loads must not exceed L/480. 

1.8 WARRANTY 

A. Manufacturer Warranty: Furnish to the Owner a written manufacturer warranty for 
waterproofing products, components, and accessories against all patent and latent 
defects, and incipient and catastrophic failure for 10 years. 

B. Installer Guarantee: Furnish to the Owner a written guarantee for waterproofing work of 
this specification section against all defects in materials and workmanship for 2 years 
from date of acceptance. Guarantees must be properly prepared and signed on the 
guarantee form in Division 01. 

PART 2 - PRODUCTS 

2.1 STONE 

A. Geologic Granite: 

1. Description: Geologic granite conforming to ASTM C 615. 

2. Product: DesignSelections indicated on the Drawings or selected by the Architect, or 
equal. 

B. Dolomitic Limestone:  

1. Description: Dolomitic limestone conforming to ASTM C 568 Type III. (high-density; 
limestone having a density greater than 160 pounds per square foot) 

2. Product: DesignSelections indicated on the Drawings or selected by the Architect, or 
equal. 

C. Calcinate Marble (Re-Crystallized Calcite):  

1. Description: Geologic marble conforming to ASTM C 503, Classification I (calcite), 
Soundness Group A. (sound marbles with uniform and favorable working qualities; 
containing no geological flaws, voids, spalls, cracks, open seams, pits or other 
defects) 

2. Product: DesignSelections indicated on the Drawings or selected by the  

D. Requisite Properties:  ProductOptions indicated on the Drawings or selected by the 
Architect. 

1. Size: Indicated on the Drawings. 

2. Thickness: 3/4-inch. 

3. Color:ProductOptions indicated on the Drawings or selected by the Architect.  

4. Grain: ProductOptions indicated on the Drawings or selected by the Architect. 

5. Appearance: Cut from contiguous, matched blocks. 

6. Finish: ProductOptions indicated on the Drawings or selected by the Architect. 
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7. Bond Pattern: 

8. Joints: ProductOptions indicated on the Drawings or selected by the Architect. 

2.2 INSTALLATION MATERIALS 

A. Thickbed Mortar Base: Cementitious scratch and brown coats and supporting 
framework specified in Section 09 24 43. 

B. Fluid-Applied Waterproofing / Crack Isolation Membrane:  

1. Description: Self-curing liquid rubber polymer/reinforcing fabric flexible 
waterproofing membrane system conforming to ANSI A118.10 requirements for 
exterior applications. 

2. Application: Vertical and horizontal surface ceramic tile, stone and brick installations 
over cement plaster and cement backer board. 

3. Restrictions: May not be used for exterior installations that have occupied space 
(interior spaces requiring protection from water infiltration) beneath the 
installation; or that are on wood framed decks. 

4. Waterproofing Membrane: “LATICRETE 9235 Waterproofing Membrane” 
manufactured by Laticrete International, Inc., or equal. 

5. Reinforcing Fabric: “LATICRETE Waterproofing/Anti-Fracture Fabric” alkali-
resistant reinforcing mesh manufactured by Laticrete International, Inc., or equal. 

6. Accessories: Provide accessories and secondary items supplied, required, 
recommended, or accepted by the waterproofing/crack isolation membrane 
manufacturer for actual in-service conditions applicable to the project. 

C. Polymer-Modified Cementitious Mortar:  

1. Description: Premium-grade (best quality grade), single-component, ultra-high-
performance, polymer-modified Portland cement mortar conforming to A118.15 
shear bond strength requirements. 

2. Application: Used for the installation of exterior natural stone veneer. 

3. Restrictions: May not be used for installations over particle board, luan, hardboard 
(Masonite), or hardwood flooring. 

4. Products: Provide one of the following, or equal. 

a. “MegaFlex Crack Prevention Mortar” manufactured by Custom Building Products.  

b. “254 Platinum” manufactured by LATICRETE International, Inc. 

c. “Ultraflex 3” manufactured by Mapei Corp. 

D. Polymer-Modified Cementitious Sanded Grout:  

1. Description: Premium-grade, pre-mixed, Portland cement sanded grout conforming 
to ANSI A118.7, and having a specifically-tailored, integrally-mixed antimicrobial 
agent. 

2. Application: Used for typical joints between 1/8- and 1/2-inch wide. 

3. Products: Provide one of the following, or equal. 

a. “Prism Ultimate Performance Grout” manufactured by Custom Building Products.  
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b. “LATICRETE PermaColor” manufactured by LATICRETE International, Inc. 

c. “Ultracolor Plus FA” manufactured by Mapei Corp.  

4. Colors: ProductOptions indicated on the Drawings or selected by the Architect. 

E. Mix Water: Provide fresh, clean, clear, potable water from a domestic source. Water must 
conform to ASTM C 1602 and be free of oil, grease, waxy films, curing compounds, 
release agents, and other deleterious materials, including salts, acids, alkalis, organic 
materials, detergents, and other matter that might negatively affect stone veneer quality, 
durability, appearance, or performance. 

2.3 ACCESSORIES 

A. Grout Release: 

1. Description: Temporary, water soluble, pre-grout coating. 

2. Application: Used to provide protection against grout & mortar staining. 

3. Products: Provide one of the following, or equal. 

a. “Aqua Mix Grout Release” manufactured by Custom Building Products. 

b. “STONETECH Grout Release” manufactured by LATICRETE International, Inc. 

c. “UltraCare Grout Release” manufactured by Mapei Corp. 

B. Joint Sealant:  

1. Description: 100-percent silicone joint sealant. 

2. Products: Provide the following manufactured by Laticrete International, Inc., or 
equal. 

a. Sealant: “LATICRETE Latisil”, or equal. 

b. Primer: “LATICRETE Latisil 9118”, or equal. 

3. Color: Custom color, sanded with stone fines to match grout joint color. 

C. Stone Cleaner: Supplied, required, recommended, or accepted by the manufacturer for 
use on the installed stone veneer and actual in-service conditions applicable to the 
project. Cleaners must remove stains, dirt, and residue without damaging or altering 
stone veneer and grout surfaces. 

D. Grout Sealer: Manufacturer's standard product for sealing grout joints, which does not 
change either the color or appearance of installed grouts. 

E. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.4 MIXING 

A. Site Mixing: Batch mix installation materials in conformance with manufacturer’s 
instructions and other requirements and recommendations, using manufacturer-
recommended techniques and manufacturer-recommended mechanical mixing 
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equipment, which must be clean and free of material from previously mixed batches 
before charging each subsequent batch.  

1. Measure mix materials using only graduated mixing containers and calibrated mixing 
equipment. Shovels do not qualify as graduated mixing containers or calibrated 
equipment and are prohibited from measuring or dispensing mix materials. 

2. Thoroughly agitate and stir mix materials to a uniform and smooth consistency 
suitable for proper installation. 

3. Do not reduce, alter, or introduce foreign materials into mix materials, except in 
conformance with manufacturer’s instructions and other requirements and 
recommendations. 

4. Do not use caked or lumpy materials; or materials that are irregular, too thick or too 
thin, or that are partially set. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification:  

1. Verify in-place construction, project conditions, and the work of other specification 
sections conform to the manufacturer’s instructions and other requirements and 
recommendations, including dimensional tolerances and deflection criteria.   

2. Verify items penetrating stone veneer are installed.  

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 PREPARATION 

A. Adjacent Material Protection: Protect adjacent surfaces against soiling and damage; and 
from detrimental effects caused by surface profiling operations. Utilize drop cloths, 
shields, masking, barricades, and other items necessary to protect adjacent surfaces. 

B. Substrate Preparation: Prepare substrates as required, recommended, or accepted by the 
manufacturer without limitation; and in a manner that does not result in any warranty 
or guarantee becoming void. 
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1. Remove substrate coatings and other substances that are incompatible with 
adhesives or that may negatively affect the quality of installation, durability, 
appearance, or performance of furnished stone veneer. 

2. Remove substrate ridges and bumps. Fill minor or local low spots, cracks, joints, 
holes, and other defects with leveling and patching compound. Apply, trowel, and 
float patching compound to achieve smooth, flat, hard surface.  

3. Repair damaged substrate and fill cracks.  

3.3 INSTALLATION 

A. General Requirements: 

1. Install stone veneer in conformance with the specified quality standards 
requirements using materials and methods required, recommended, or accepted by 
the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Set stone veneer to line; plumb, level, and square without warp or lipping; with 
uniform, well-fitted joints and in alignment with adjacent construction 

3. Completed work must match approved samples and mockups, as accepted by the 
Architect. 

4. Installed stone veneer must be warrantable. Do not install, correct, or replace stone 
veneer in a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques:  

1. Install waterproofing/crack prevention membrane in conformance with 
ANSI A108.13 and the waterproofing/crack prevention manufacturer’s written 
instructions to produce membrane of uniform thickness bonded securely to 
substrate. 

2. Do not install stone veneer over waterproofing/crack prevention membrane until 
membrane has cured and been tested to determine that it is watertight. 

3. Install stone veneer in conformance with the ANSI and TCNA quality standard 
publication requirements for wall installations.  

4. Accurately form intersections and returns. Perform cutting and drilling without 
marring visible surfaces. Carefully grind cut edges abutting trim, finishes, or built-in 
items for straight aligned joints. Fit stone veneer closely to penetrating items so 
plates, collars, or covers overlap stone veneer. 

5. Jointing Pattern: Lay stone veneer in patterns as indicated on the Drawings.  

a. Ensure stone veneer is the same size indicated on the Drawings and joints align.  

b. Lay out and center stone veneer in both directions in each space or on each wall 
area. Adjust to minimize cutting.  

c. Provide uniform joint widths, unless otherwise indicated.  

6. Expansion Joints: Locate expansion joints and other sealant-filled joints, including 
control, contraction, and isolation joints, during installation.. 

a. Locate joints in stone veneer surfaces directly above substrate joints. 
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b. Prepare joints and apply sealants in conformance with the requirements in 
Section 07 92 00. 

c. Do not saw-cut joints after installing stones  

7. Thresholds: Install thresholds at locations indicated; set in same type of setting bed 
as abutting field stone veneer, unless otherwise indicated. 

8. Grout stone veneer in conformance with the ANSI and TCNA quality standard 
publication requirements. 

9. Grout Sealer: Apply grout sealer to cementitious grout joints in conformance with the 
grout-sealer manufacturer’s written instructions. As soon as grout sealer has 
penetrated grout joints, remove excess sealer and sealer that has gotten on stone 
veneer by wiping with soft cloth. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely adhere stone veneer to supporting construction. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Cleaning Work: Clean all visible stone veneer surfaces in a manner that does not result in 
any warranty or guarantee becoming void.  

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 
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3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed stone veneer in place from soiling, deterioration, and damage until 
Substantial Completion. 

B. Do not store anything on, adjacent to or against installed stone veneer unless they are 
protected from damage, as accepted in writing by the Architect. Do not use installed 
stone veneer as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, TAGDSC, ELMTB, CLSB2010.16, IDNO2 
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SECTION 05 05 14 – SHOP-APPLIED STEEL PRIMER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Shop-applied steel primer. 

2. Repair materials. 

3. Surface preparation. 

4. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications.  

B. Related Requirements: 

1. Section 09 91 00 for painting steel surfaces installed in SSPC Environmental Zones 0 
and 1A, including field-applied primers and spot primers. 

2. Section 09 97 13 for high performance steel coatings applied to steel surfaces 
installed in SSPC Environmental Zones 1B, 2A, and 2B. 

1.2 RELATED DOCUMENTS 

A. This specification  

1. supplements the requirements of Section 09 97 13 to create complete high-
performance steel coating systems. 

1.3 REFERENCES 

A. Abbreviations and Acronyms: 

1. AISC: American Institute of Steel Construction. 

2. DFT: Dry Film Thickness. 

3. HDG: Hot-Dip Galvanized. 

4. NACE: National Association of Corrosion Engineers. 

5. NAAMM: National Association of Architectural Metal Manufacturers. 

B. Definitions: 

1. Manufacturer: Means the primer manufacturer, unless otherwise indicated. 

2. SSPC Environmental Zones: 

a. Zone 0: Dry interiors where structural steel is embedded in concrete, encased in 
masonry, or protected by membrane or non-corrosive contact type fireproofing. 

b. Zone 1A: Normally-dry interior or temporary protection. 

c. Zone 1B: Normally-dry exteriors. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

SHOP-APPLIED STEEL PRIMER 05 05 14 - 2 
Prepared by AWC WEST 

d. Zone 2A: Frequently wet by fresh water, including condensation, splash, spray, or 
frequent immersion. 

e. Zone 2B: Frequently wet by salt water, including condensation, splash, spray, or 
frequent immersion. 

f. Zone 2C: Fresh water immersion. Coating is constantly submerged. 

g. Zone 2D: Saltwater immersion. Coating is constantly submerged. 

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Unless otherwise indicated or required, prime all steel surfaces throughout the 
Project, except the following. 

a. Items or portions of items receiving field-applied cementitious fireproofing, 
when accepted by the fireproofing manufacturer. 

b. Items or portions of items embedded in concrete or mortar, except primer must 
extend at least 2 inches below the finished concrete surface of partially-
embedded items. 

c. Faying surfaces of connections using slip critical bolts.  

d. Field-welded surfaces, including flange surfaces supporting metal decking. 

e. HDG surfaces indicated as having a natural finish. 

2. Coordinate primers for compatibility with paint and coating systems indicated in 
other specification sections.  

3. Proposed substitution requests and submittals that change the quality (grade) or 
generic chemistry of specified primers are prohibited and returned to the Contractor 
without review or responsive action, except to record non-conformance with this 
requirement. 

4. Specified coverage rates and thicknesses are minimum. If manufacturer’s 
recommended coverage rates differ from specified rates, then  

a. consult the manufacturer’s representative and obtain manufacturer-
recommended rates printed on manufacturer’s letterhead;  

b. assume the manufacturer-recommended coverage rates govern; and  

c. promptly submit an RFI to the Architect for resolution; include manufacturer-
recommended coverage rates with the RFI. 

1.5 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, and all other 
information necessary to show conformance to the Contract Documents, excluding 
material safety data sheets (MSDSs) and safety data sheets (SDSs), both of which are 
returned to the Contractor without review or responsive action. 

2. Primer Schedule: 
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a. Prepare a list of specified primers and their project locations, with selected 
products identified by generic type and manufacturer’s product name for each 
coat of every finish. 

b. Identify substrates to which each specified primer is applied, including surface 
preparation methods for each substrate. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper primer surface preparation and installation.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  

1. Primer must be obtained through one source from the same manufacturer (to ensure 
compatibility). 

a. Certain primers may be obtained from more than one manufacturer, but only 
when used for separate installations. 

b. Primers provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Quality Standard:  Shop-primed items must conform to the requirements of 
NAAMM documents AMP 500, “Metal Finishes Manual” and AMP 504, “Finishes for Carbon 
Steel and Iron”. 

C. Qualifications:  

1. Installer: Company or individuals must have at least 5 years’ experience installing 
primer for at least 30 previous projects similar to this project in size, material, 
design, and complexity. Only a company certified by the AISC as having a current P3-
Sophisticated Painting Endorsement (SPE) certification may apply shop primers. 

2. Supervisors: Individuals must have at least 7 years’ experience installing primer for 
at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
primer installers. 
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1.7 PROJECT CONDITIONS 

A. Ambient Conditions: Install primer only when ambient temperature, RH, and other 
environmental conditions fall within ranges required, recommended, or accepted by the 
manufacturer. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Carboline Co. 

2. PPG Industries, Inc. 

3. Tnemec Co. 

2.2 SHOP APPLIED STEEL PRIMER 

A. Acrylic Primer:  

1. Description: Hydrophobic acrylic dry-fall high performance coating primer 

2. Application: Applied to interior exposed-in-service steel surfaces. 

3. Product: “Uni-Bond DF Series 115” manufactured by the Tnemec Co., or equal. 

4. Requisite Properties: 

a. Minimum Thickness: Between 2.0 and 3.5 mils DFT per coat, when measured in 
conformance with SSPC paint application standard SSPC-PA2, “Measurement of 
Dry Coating Thickness with Magnetic Gages”. 

b. Color: Match Tnemec color 10-1009, “Gray”. 

5. Performance Requirements:  

a. Minimum Dry Film Adhesion: At least a 5B rating, when tested in conformance 
with ASTM D 3359. 

b. Minimum Humidity Resistance: No blistering, cracking, rusting, or delaminating 
of film after at least 500 hours exposure, when tested in conformance with 
ASTM D 4585. 

c. Minimum Salt Spray Resistance: No blistering, cracking, rusting, or delaminating 
of film and no rust creep at scribe after at least 500 hours exposure, when tested 
in conformance with ASTM B 117. 

d. Minimum Slip Coefficient Rating: At least 0.50 (AISC Class B surface), when 
tested in conformance with ASTM A 490. 

B. Zinc-Rich Primer:  

1. Description: Zinc-rich high-performance coating primer. 

2. Application: Applied exterior exposed-in-service steel surfaces. 

3. Product: “Tneme-Zinc Series 90-97” manufactured by the Tnemec Co., or equal. 

4. Requisite Properties: 
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a. Minimum Thickness: Between 2.0 and 3.5 mils DFT per coat, when measured in 
conformance with SSPC paint application standard SSPC-PA2, “Measurement of 
Dry Coating Thickness with Magnetic Gages”. 

b. Color: Reddish-gray or other standard color. 

c. Zinc Dust Pigment: ASTM D 520 Type III composition classification (not more 
than 0.002 percent lead). 

5. Performance Requirements:  

a. Minimum Dry Film Adhesion: At least 800 pounds per square inch pull, when 
tested in conformance with ASTM D 4541. 

b. Minimum Humidity Resistance: No blistering, cracking, rusting, or delaminating 
of film after at least 1,000 hours exposure, when tested in conformance with 
ASTM D 4585. 

c. Minimum Salt Spray Resistance: No blistering, cracking, rusting, or delaminating 
of film, and not more than 1/32-inch rust creep at scribe after at least 
10,000 hours exposure, when tested in conformance with ASTM B 117. 

d. Minimum Slip Coefficient Rating: At least 0.50 (AISC Class B surface), when 
tested in conformance with ASTM A 490.  

2.3 REPAIR MATERIALS 

A. Acrylic Spot Primer:  

1. Description: Hydrophobic acrylic dry-fall high performance coating primer 

2. Application: Applied to interior exposed-in-service steel surfaces. 

3. Product: “Uni-Bond DF Series 115” manufactured by the Tnemec Co., or equal. 

4. Requisite Properties: 

a. Minimum Thickness: Between 2.0 and 3.5 mils DFT per coat, when measured in 
conformance with SSPC paint application standard SSPC-PA2, “Measurement of 
Dry Coating Thickness with Magnetic Gages”. 

b. Color: Match Tnemec color 00WH, “Tnemec White”. 

5. Performance Requirements:  

a. Minimum Dry Film Adhesion: At least a 5B rating, when tested in conformance 
with ASTM D 3359. 

b. Minimum Humidity Resistance: No blistering, cracking, rusting, or delaminating 
of film after at least 500 hours exposure, when tested in conformance with 
ASTM D 4585. 

c. Minimum Salt Spray Resistance: No blistering, cracking, rusting, or delaminating 
of film and no rust creep at scribe after at least 500 hours exposure, when tested 
in conformance with ASTM B 117. 

d. Minimum Slip Coefficient Rating: At least 0.50 (AISC Class B surface), when 
tested in conformance with ASTM A 490. 

B. Zinc-Rich Spot Primer:  

1. Description: Zinc-rich aromatic urethane organic primer. 

2. Application: Field-applied to repair damaged shop-applied zinc-rich primer. 
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3. Product: “Hydro-Zinc 94-H20” manufactured by the Tnemec Co., or equal. 

4. Requisite Properties: 

a. Minimum Thickness: Between 2.5 and 3.5 mils DFT per coat, when measured in 
conformance with SSPC paint application standard SSPC-PA2, “Measurement of 
Dry Coating Thickness with Magnetic Gages”. 

b. Color: Greenish-gray or other standard color. 

c. Zinc Dust Pigment: ASTM D 520 Type III composition classification (not more 
than 0.002 percent lead). 

5. Performance Requirements:  

a. Minimum Dry Film Adhesion: At least 800 pounds per square inch pull, when 
tested in conformance with ASTM D 4541. 

b. Minimum Humidity Resistance: No blistering, cracking, rusting, or delaminating 
of film after at least 1,000 hours exposure, when tested in conformance with 
ASTM D 4585. 

c. Minimum Salt Spray Resistance: No blistering, cracking, rusting, or delaminating 
of film, and not more than 1/32-inch rust creep at scribe after at least 
10,000 hours exposure, when tested in conformance with ASTM B 117. 

d. Minimum Slip Coefficient Rating: At least 0.50 (AISC Class B surface), when 
tested in conformance with ASTM A 490.  

C. Other Spot Primers: Provide spot primer identical to shop-applied primer originally used 
to prime surfaces. 

2.4 SURFACE PREPARATION 

A. Concealed and Interior Exposures:  

1. Application: Applied to steel items installed in SSPC Environmental Zones 0 and 1A 
(concealed and interior service conditions not subject to wetting). 

2. Surface Preparation: Prepare surfaces in conformance with manufacturer-prepared 
published and supplemental instructions, and SSPC surface preparation standard 
SSPC-SP3, “Power Tool Cleaning”. 

B. Exterior Moderate Exposures and all AESS (regardless of location): 

1. Application: Applied to steel items installed in SSPC Environmental Zones 1B and 2A 
(moderate exterior service conditions). 

2. Surface Preparation: Prepare surfaces in conformance with manufacturer-prepared 
published and supplemental instructions, and SSPC surface preparation standard 
SSPC-SP6/NACE 3, “Commercial Blast Cleaning” to a minimum surface profile of at 
least 1.5 mils, when measured in conformance with ASTM D 4417 Method B (Surface 
Profile Depth Micrometer). 

C. Exterior Severe Exposures and Immersion Service:  

1. Application: Applied to steel items installed in SSPC Environmental Zone 2B (severe 
exterior service conditions), Zone 2C (freshwater immersion conditions), and 
Zone 2D (saltwater immersion conditions). 
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2. Surface Preparation: Prepare surfaces in conformance with manufacturer-prepared 
published and supplemental instructions, and SSPC surface preparation standard 
SSPC-SP10/NACE 2, “Near-White Blast Cleaning” to a minimum surface profile of at 
least 2.0 mils, when measured in conformance with ASTM D 4417 Method B (Surface 
Profile Depth Micrometer). 

D. Unknown or Incompatible Primers: 

1. Application: Use when unknown shop- or factory-applied primers are discovered; or 
when high-performance steel primers are chemically or adhesively incompatible 
with shop- or factory-applied primers. 

2. Surface Preparation: Apply specified spot primer as a full prime coat on all surfaces 
as a tie-coat for subsequent intermediate and top coats. 

2.5 ACCESSORIES 

A. Flash Rust Inhibitor/Salt Remover: 

1. Description: Blast and wash down-water additive that prevents flash rusting of wet 
abrasive and water-blasted ferrous metal surfaces; and of dry-blasted surfaces in a 
pressurized wash down. 

2. Product: “HoldTight 102” manufactured by HoldTight Solutions Inc., or equal. 

B. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed in the shop and at the project site before the installer 
begins work and at all times during installation. 

B. Verification: Verify surfaces conform to the manufacturer’s requirements or 
recommendations and satisfy all other conditions that might affect the quality of 
installation or the durability, appearance, or performance of installed primers. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 
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D. Substrate Preparation: Prepare substrates as required, recommended, or accepted by the 
manufacturer without limitation; and in a manner that does not result in any warranty 
or guarantee becoming void. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install primer using materials and methods required, recommended, or accepted by 
the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Only install primers under conditions that ensure finishes are free from blemishes 
and defects.  

3. Provide smooth surfaces of uniform finish, color, appearance, and coverage. Primer 
surfaces with cloudiness, spotting, holidays, runs, or other imperfections are 
prohibited and are rejected as non-conforming work. 

4. Do not exceed the application rates recommended by the manufacturer. 

5. Installed primers must be warrantable. Do not install, correct, or replace primers in a 
manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. To avoid surface contaminant pick-up, promptly prime prepared surfaces as soon as 
practicable after and within the same day as surface preparation. 

2. Verify primer film thickness during application by taking numerous measurements. 

3.3 CORRECTION AND REPAIR 

A. Clean and prepare damaged primed surfaces in conformance with manufacturer’s 
instructions and SSPC surface preparation standard SSPC-SP11 “Power Tool Cleaning to 
Bare Metal”. 

1. Sand smooth and re-clean. 

2. Spot-prime bare metal surfaces with specified primer applied to a total spot primer 
DFT of at least 5 mils. 

3. Overlap undamaged primer areas with spot primer at least 2 inches. 

3.4 PROTECTION 

A. Protect installed primer from deterioration and damage until covering. 

B. Do not store anything on, adjacent to, or against primed surfaces unless they are 
protected from damage, as accepted in writing by the manufacturer’s representative. Do 
not use primed surfaces as work surfaces. 

C. Remove protection when it’s no longer needed and before covering. 
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END OF SECTION 
©AWCWEST 20A01 All rights reserved. 
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SECTION 05 05 24 - MECHANICAL ANCHORING AND FASTENING TO CONCRETE AND 
MASONRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Cast-in anchors and fasteners: 

a. Anchor bolts. 

b. Anchor rods. 

2. Post-installed steel anchors and fasteners: 

a. Concrete anchors. 

3. Appurtenances for anchoring and fastening: 

a. Anchor bolt sleeves. 

b. Isolating sleeves and washers. 

c. Thread coating for threaded stainless steel fasteners. 

B. Related Sections: 

1. Section 013300 - Submittals. 

2. Section 014000 - Quality Requirements. 

3. Section 014524 - Special Tests and Inspections. 

4. Section 018101 - Project Design Criteria. 

5. Section 032117 - Adhesive-bonded Reinforcing Bars and All Thread Rods. 

6. Section 036000 - Grouting. 
 

1.2 REFERENCES 

A. American Concrete Institute (ACI): 

1. 355.2 - Qualification of post-installed mechanical anchors in concrete & commentary. 

B. American National Standards Institute (ANSI): 

1. B212.15 - Cutting tools - carbide-tipped masonry drills and blanks for carbide-tipped 
masonry drills. 

C. American Welding Society (AWS): 

1. D1.1 - Structural welding code - steel. 

2. D1.6 - Structural welding code - stainless steel. 

D. ASTM International (ASTM): 

1. A36 - Standard specification for carbon structural steel. 
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2. A53 - Standard specification for pipe, steel, black and hot-dipped, zinc-coated, 
welded and seamless. 

3. A108 - Standard specification for steel bars, carbon and alloy, cold finished. 

4. A123 - Standard specification for zinc (hot-dip galvanized) coatings on iron and steel 
Products. 

5. A153 - Standard specification for zinc coating (hot-dip) on iron and steel hardware. 

6. A240 - Standard specification for chromium and chromium nickel stainless steel 
plate, sheet, and strip for pressure vessels and for general applications. 

7. A308 - Standard specification for steel sheet, Terne (lead-tin alloy) coated by the hot-
dip process. 

8. A496 - Standard specification for steel wire, deformed, for concrete reinforcement. 

9. A563 - Standard specification for carbon and alloy steel nuts. 

10. B633 - Standard specification for Electrodeposited coatings of zinc on iron and steel. 

11. B695 - Standard specification for coatings of zinc mechanically deposited on iron and 
steel. 

12. E488 - Standard test methods for strength of anchors in concrete elements. 

13. F436 - Standard specification for hardened steel washers. 

14. F593 - Standard specification for stainless steel bolts, hex cap screws and studs. 

15. F594 - Standard specification for stainless steel nuts. 

16. F1554 - Standard specification for anchor bolts, steel, 36, 55 and 105-KSI yield 
strength. 

17. F2329 - Standard specification for zinc coating, hot-dip, requirements for application 
to carbon and alloy steel bolts, screws, washers, nuts, and special threaded fasteners. 

E. International code council evaluation service, Inc. (ICC-ES): 

1. AC01 - Acceptance criteria for expansion anchors in masonry elements. 

2. AC193 - Acceptance criteria for mechanical anchors in concrete elements. 
 

1.3 DEFINITIONS 

A. Built-in anchor: Headed bolt or assembly installed in position before filling surrounding 
masonry units with grout. 

B. Cast-in anchor: Headed bolt or assembly installed in position before placing plastic 
concrete around. 

C. Overhead installations: Fasteners installed on overhead surfaces where the longitudinal 
axis of the fastener is more than 60 degrees above a horizontal line so that the fastener 
resists sustained tension loads. 

D. Passivation: Chemical treatment of stainless steel with a mild oxidant for the purpose of 
enhancing the spontaneous formation of the steel’s protective passive film. 
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E. Post-installed anchor: Fastener or assembly installed in hardened concrete or finished 
masonry construction, typically by drilling into the structure and inserting a steel anchor 
assembly. 

F. Terms relating to structures or building environments as used with reference to anchors 
and fasteners: 

1. Corrosive locations: Describes interior and exterior locations as follows: 

a. Locations used for delivery, storage, transfer, or containment (including spill 
containment) of chemicals used for plant treatment processes. 

b. Exterior and interior locations at the following treatment structures: 

1) Water storage facilities: 

a) Water storage tanks. 

2. Wet and moist locations: Describes locations, other than “CORROSIVE LOCATIONS,” 
that are submerged, are immediately above liquid containment structures, or are 
subject to frequent wetting, splashing, or wash down. Includes: 

a. Exterior portions of buildings and structures. 

b. Liquid-containing structures: 

1) Locations at and below the maximum operating liquid surface elevation. 

2) Locations above the maximum operating liquid surface elevation and: 
Below the top of the walls containing the liquid. 
At the inside faces and underside surfaces of a structure enclosing or spanning over the liquid 
(including walls, roofs, slabs, beams, or walkways enclosing the open top of the structure). 

c. Liquid handling equipment: 

1) Bases of pumps and other equipment that handles liquids. 

d. Indoor locations exposed to moisture, splashing, or routine wash down during 
normal operations, including floors with slopes toward drains or gutters. 

e. Other locations indicated on the Drawings. 

3. Other locations: 

a. Interior dry areas where the surfaces are not exposed to moisture or humidity in 
excess of typical local environmental conditions. 

 

1.4 SUBMITTALS 

A. General: 

1. Submit as specified in Section 013300. 

2. Submit information listed for each type of anchor or fastener to be used. 

B. Action submittals: 

1. Product Data: 

a. Cast-in anchors: 

1) Manufacturer’s data including catalog cuts showing anchor sizes and 
configuration, materials, and finishes. 

b. Post-installed anchors: 
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1) For each anchor type, manufacturer’s data including catalog cuts showing 
anchor sizes and construction, materials and finishes, and load ratings. 

2. Samples: 

a. Samples of each type of anchor, including representative diameters and lengths, 
if requested by the Engineer. 

3. Certificates: 

a. Cast-in anchors: 

1) Mill certificates for steel anchors that will be supplied to the site. 

b. Post-installed anchors: 

1) Manufacturer’s statement or certified test reports demonstrating that 
anchors that will be supplied to the site comply with the materials properties 
specified. 

4. Test reports: 

a. Post-installed anchors: For each anchor type used for the work: 

1) Current ICC-ES report (ESR) demonstrating: 

a) Acceptance of that anchor for use under the 2022 California Building 
Code. 

b) That testing of the concrete anchor included the simulated seismic 
tension and shear tests of AC193, and that the anchor is accepted for use 
in seismic design categories C, D, E, or F and with cracked concrete. 

b. Concrete anchor Pre-installation test report. 

5. Manufacturer’s instructions: 

a. Requirements for storage and handling. 

b. Recommended installation procedures including details on drilling, hole size 
(diameter and depth), hole cleaning and preparation procedures, anchor 
insertion, and anchor tightening. 

c. Requirements for inspection or observation during installation. 

6. Qualification statements: 

a. Post-installed anchors: Installer qualifications: 

1) Submit list of personnel performing installations and include date of 
manufacturer’s training for each. 

 

1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Post installed anchors shall be in accordance with the 2022 California Building Code. 

2. Installers: Post-installed mechanical anchors: 

a. Installations shall be performed by trained installers having at least 3 years of 
experience performing similar installations with similar types of anchors. 

B. Special inspection: 
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1. Provide special inspection of post-installed anchors as specified in Section 014524 
and this Section. 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver post-installed anchors in manufacturer’s standard packaging with labels visible 
and intact. Include manufacturer’s installation instructions. 

B. Handle and store anchors and fasteners in accordance with manufacturer’s 
recommendations and as required to prevent damage. 

C. Protect anchors from weather and moisture until installation. 
 

1.7 PROJECT CONDITIONS 

A. As specified in Section 018101. 

B. Seismic design category (SDC) for structures is indicated on the Drawings 
 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. General: 

1. Furnish threaded fasteners with flat washers and hex nuts fabricated from materials 
corresponding to the material used for threaded portion of the anchor. 

a. Cast-in anchors: Provide flat washers and nuts as listed in the ASTM standard for 
the anchor materials specified. 

b. Post-installed anchors: Provide flat washers and nuts supplied for that product 
by the manufacturer of each anchor. 

2. Size of anchors and fasteners, including diameter and length or minimum effective 
embedment depth: As indicated on the Drawings or as specified in this Section. In the 
event of conflicts, contact Engineer for clarification. 

3. Where anchors and connections are not specifically indicated on the Drawings or 
specified, their material, size and form shall be equivalent in quality and 
workmanship to items specified. 

B. Materials: 

1. Provide and install anchors of materials as in this Section. 
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2.2 CAST-IN ANCHORS AND FASTENERS 

A. Anchor bolts: 

1. Description: 

a. Straight steel rod having one end with an integrally forged head, and one 
threaded end. Embedded into concrete with the headed end cast into concrete at 
the effective embedment depth indicated on the Drawings or specified, and with 
the threaded end left to project clear of concrete face as required for the 
connection to be made. 

b. Furnish anchor bolts with heavy hex forged head or equivalent acceptable to 
Engineer. 

1) Rods or bars with angle bend for embedment in concrete (I.E., “L” or “J” 
shaped anchor bolts) are not permitted in the work. 

2. Materials: 

a. Ship anchor bolts with properly fitting nuts attached. 

b. Type 316 stainless steel: 

1) Surfaces descaled, pickled, and passivated in accordance with ASTM A308. 

2) Bolts: ASTM F593, group 2, condition cw, coarse threads. 

3) Nuts: ASTM F594. Match alloy (group and UNS designation) and threads of 
bolts. 

4) Washers: Type 316 stainless steel. 

c. Type 304 stainless steel: 

1) Surfaces descaled, pickled, and passivated in accordance with ASTM A308. 

2) Bolts: ASTM F593, group 1, condition cw, coarse threads. 

3) Nuts: ASTM F594. Match alloy (group and UNS designation) and threads of 
bolts. 

4) Washers: Type 304 stainless steel. 

d. Galvanized steel: 

1) Hot-dip galvanized coating in accordance with ASTM F2329. 

2) Bolt: ASTM F1554, grade 36, heavy hex, coarse thread. 

3) Nuts: ASTM A563, grade A, heavy hex, threads to match bolt. 

4) Washers: ASTM F436, type 1. 

B. Anchor rods: 

1. Description: Straight steel rod having threads on each end or continuously threaded 
from end to end. One threaded end is fitted with nuts or plates and embedded in 
concrete to the effective depth indicated on the Drawings, leaving the opposite 
threaded end to project clear of the concrete face as required for the connection to be 
made at that location. 

2. Materials: 

a. Stainless steel: Type 316: 

1) Surfaces descaled, pickled, and passivated in accordance with ASTM A308. 

2) Rod: ASTM F593, group 2, condition cw, coarse threads. 
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3) Nuts: ASTM F594. Match alloy (group and UNS designation) and threads of 
rods. 

4) Washers: Type 316 stainless steel. 

5) Plates (embedded): ASTM A240. 

b. Stainless steel: Type 304: 

1) Surfaces descaled, pickled, and passivated in accordance with ASTM A308. 

2) Rod: ASTM F593, group 1, condition cw, coarse threads. 

3) Nuts: ASTM F594. Match alloy (group and UNS designation) and threads or 
rods. 

4) Washers: Type 304 stainless steel. 

5) Plates (embedded): ASTM A240. 

c. Galvanized: Steel: 

1) Hot-dip galvanized with coating in accordance with ASTM F2329. 

2) Rod: ASTM F1554, grade 36, coarse thread. 

3) Nuts: ASTM A563, grade A, threads to match rod. 

4) Washers: ASTM F436, type 1. 

5) Plates (embedded): ASTM A36. 
 

2.3 POST-INSTALLED ANCHORS AND FASTENERS - ADHESIVE 

A. Epoxy bonding of reinforcing bars, all thread rods, and threaded inserts in concrete: As 
specified in Section 032117. 

B. Epoxy bonding of reinforcing bars, all thread rods, and threaded inserts in masonry: As 
specified in Section 040518. 

 

2.4 POST-INSTALLED ANCHORS AND FASTENERS - MECHANICAL 

A. General: 

1. Post-installed anchors used for the work shall hold a current ICC evaluation service 
report demonstrating acceptance for use under the 2022 California Building Code. 

a. Conditions of use: The acceptance report shall indicate acceptance of the product 
for use under the following conditions: 

1) In regions of concrete where cracking has occurred or may occur. 

2) To resist short-term loads due to wind forces. 

3) To resist short-term loading due to seismic forces for the seismic design 
category of the structure where the product will be used. 

2. Substitutions: When requesting product substitutions, submit calculations, indicating 
the diameter, effective embedment depth and spacing of the proposed anchors, and 
demonstrating that the substituted product will provide load resistance that is equal 
to or greater than that provided by the anchors listed in this Section. 
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a. Calculations shall be prepared by and shall bear the signature and seal of a civil 
or structural Engineer licensed in the state of California. 

b. Decisions regarding the acceptability of proposed substitutions shall be at the 
discretion of the Engineer. 

B. Concrete anchors: 

1. Description. Post-installed anchor assembly consisting of a threaded stud and a 
surrounding wedge expansion sleeve that is forced outward by Torqueing the center 
stud to transfer loads from the stud to the concrete through bearing, friction, or both. 
(Sometimes referred to as “EXPANSION ANCHORS” or “WEDGE ANCHORS.”) 

a. Do not use slug-in, lead cinch, and similar systems relying on deformation of lead 
alloy or similar materials to develop holding power. 

2. Concrete anchors for anchorage to concrete: 

a. Acceptance criteria: 

1) Concrete anchors shall have a current ICC-ES report demonstrating that the 
anchors have been tested and qualified for performance in both cracked and 
Un-cracked concrete, and for short-term loading due to wind and seismic 
forces for seismic design categories a through F in accordance with ACI 355.2 
and with ICC-ES AC193 (including all mandatory tests and optional tests for 
seismic tension and shear in cracked concrete). 

2) Concrete anchor performance in the current ICC-ES report shall be 
“CATEGORY 1” as defined in ACI 355.2. 

b. Manufacturers: One of the following or equal: 

1) Hilti: KWIK bolt TZ2 expansion anchor. 

2) Powers fasteners: Powerstud+ SD2. 

3) Simpson strong-tie: Titen HD anchor. 

c. Materials. Integrally threaded stud, wedge, washer, and nut: 

1) Stainless steel: Type 316. 

a) Type 304 stainless steel acceptable for use at wet and moist locations 
when accepted in writing by the Engineer. 

2) Galvanized: Carbon steel, zinc plated in accordance with ASTM B633, 
minimum 5 microns (fe/zn 5). 

3. Concrete anchors for anchorage to concrete masonry (fully grouted cells): 

a. Acceptance criteria: Concrete anchors shall have a current ICC-ES report 
demonstrating that the anchors have been tested and qualified in accordance 
with ICC-ES AC01, including all mandatory tests and optional seismic tests. 

b. Manufacturers: One of the following or equal: 

1) Hilti: KWIK bolt TZ2 expansion anchor. 

2) Powers fasteners: Power-stud+ SD1. 

3) Simpson strong-tie: Wedge-all anchor. 

c. Materials. Integrally threaded stud, wedge, washer, and nut: 

1) Stainless steel: Type 316. 

a) Type 304 stainless steel acceptable for use at wet and moist locations 
when accepted in writing by the Engineer. 
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2) Galvanized: Carbon steel, zinc plated in accordance with ASTM B633, 
minimum 5 microns (fe/zn 5) or mechanically galvanized in accordance with 
ASTM B695, class 55, type 1. 

C. Flush shells: 

1. Description: Post-installed anchor assembly consisting of an internally threaded 
mandrel that is forced into a Pre-drilled concrete hole with a setting tool until the top 
of the anchor is flush with the face of the concrete. Once installed, a removable 
threaded bolt is installed in the mandrel. 

2. Flush shell anchors are not permitted in the work. 
 

2.5 APPURTENANCES FOR ANCHORING AND FASTENING 

A. Anchor bolt sleeves: 

1. Having inside diameter approximately 2 inches greater than bolt diameter and 
minimum 10-bolt diameters long. 

2. Plastic sleeves: 

a. High-density polyethylene, corrugated sleeve, threaded to provide adjustment of 
location on the anchor bolt. 

3. Fabricated steel sleeves: 

a. Fabricate to the following dimensions unless otherwise indicated on the 
Drawings. 

1) Inside diameter: At least 2 inches greater than bolt diameter. 

2) Inside length: Not less than 10 bolt diameters. 

3) Bottom plate: 

a) Square plate with dimensions equal to the outside diameter of the sleeve 
plus 1/2 inch each side. 

b) Thickness equal to or greater than one-half of the anchor bolt diameter. 

b. Carbon steel anchor bolts: 

1) Fabricated from ASTM A36 plate and ASTM A53, grade B pipe. 

2) Welded connections: Conform to requirements of AWS D1.1. 

3) Hot dip galvanized in accordance with ASTM A153. 

c. Stainless steel anchor bolts: 

1) Fabricated from ASTM A240 plate and pipe. Type 304L or type 316L to match 
type of the anchor bolt. 

2) Welded connections: In accordance with AWS D1.6. 

B. Isolating sleeves and washers: 

1. Manufacturers: One of the following or equal: 

a. Central plastics Company, Shawnee, Oklahoma. 

b. Corrosion control Products, psi Inc., Gardena, CA. 

2. Sleeves: Mylar, 1/32-inch thick, 4,000 volts per mil dielectric strength, of proper size 
to fit bolts and extending half way into both steel washers. 
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3. One sleeve required for each bolt. 

4. Washers: The inside diameter of all washers shall fit over the isolating sleeve, and 
both the steel and isolating washers shall have the same inside diameter and outside 
diameter. 

a. Proper size to fit bolts. 

b. Two 1/8-inch thick steel washers for each bolt. 

c. G3 phenolic: 2 insulating washers are required for each bolt: 

1) Thickness: 1/8 inch. 

2) Base material: Glass. 

3) Resin: Phenolic. 

4) Water absorption: 2 percent. 

5) Hardness (rockwell): 100. 

6) Dielectric strength: 450 volts per mil. 

7) Compression strength: 50,000 pounds per square inch. 

8) Tensile strength: 20,000 pounds per square inch. 

9) Maximum operating temperature: 350 degrees Fahrenheit. 

C. Coating for repair of galvanized surfaces: 

1. Manufacturers: One of the following or approved equal: 

a. Galvinox. 

b. Galvo-weld. 

D. Thread coating: For use with threaded stainless steel fasteners: 

1. Manufacturers: One of the following or equal: 

a. Never SEEZ compound Corporation, Never-seez. 

b. Oil research, Inc., WLR no. 111 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine work in place to verify that it is satisfactory to receive the work of this Section. 
If unsatisfactory conditions exist, do not begin this work until such conditions have been 
corrected. 

 

3.2 INSTALLATION: GENERAL 

A. Where anchors and fasteners are not specifically indicated on the Drawings or specified, 
make attachments with materials specified in this Section. 

B. Substitution of anchor types: 
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1. Post-installed anchors may not be used as an alternative to cast-in/built-in anchors 
at locations where the latter are indicated on the Drawings. 

2. Cast-in/built-in anchors may be used as an alternative to post-installed mechanical 
anchors at locations where the latter are indicated on the Drawings. 

C. Protect products from damage during installation. Take special care to protect threads 
and threaded ends. 

D. Accurately locate and position anchors and fasteners: 

1. Unless otherwise indicated on the Drawings, install anchors perpendicular to the 
surfaces from which they project. 

2. Install anchors so that at least 2 threads, but not more than 1/2 inch of threaded rod, 
projects past the top nut. 

E. Interface with other Products: 

1. Where steel anchors come in contact with dissimilar metals (aluminum, stainless 
steel, ETC.), use stainless steel anchors and separate or isolate dissimilar metals 
using isolating sleeves and washers. 

2. Prior to installing nuts, coat threads of stainless steel fasteners with thread coating to 
prevent galling of threads. 

 

3.3 INSTALLATION: CAST-IN ANCHORS 

A. General: 

1. Accurately locate cast-in and built-in anchors. 

a. Provide anchor setting templates to locate anchor bolts and anchor rods. Secure 
templates to formwork. 

b. Brace or tie off Embedments as necessary to prevent displacement during 
placement of plastic concrete or of surrounding masonry construction. 

c. Position and tie cast-in and built-in anchors in place before beginning placement 
of concrete or grout. Do not “STAB” anchors into plastic concrete, mortar, or 
grout. 

d. Do not allow cast-in anchors to touch reinforcing steel. Where cast-in anchors are 
within 1/4 inch of reinforcing steel, isolate the metals by wrapping the anchors 
with a minimum of 4 wraps of 10-mil polyvinyl chloride tape in area adjacent to 
reinforcing steel. 

2. For anchoring at machinery bases subject to vibration, use 2 nuts, with 1 serving as a 
locknut. 

3. Where anchor bolts or anchor rods are indicated on the Drawings as being for future 
use, thoroughly coat exposed surfaces that project from concrete or masonry with 
non-oxidizing wax. Turn nuts down full length of the threads, and neatly wrap the 
exposed thread and nut with a minimum of 4 wraps of 10-mil waterproof polyvinyl 
tape. 

B. Anchor bolts: 
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1. Minimum effective embedment: 10-bolt diameters, unless a longer embedment is 
indicated on the Drawings. 

2. Where indicated on the Drawings, set anchor bolts in plastic, galvanized steel or 
stainless steel sleeves to allow for adjustment. Fill sleeves with grout when a 
machine or other equipment is grouted in place. 

C. Anchor rods: 

1. Install as specified for anchor bolts. 
 

3.4 INSTALLATION: POST-INSTALLED ADHESIVE ANCHORS 

A. Epoxy and acrylic adhesive bonding of reinforcing bars, all thread rods, and internally 
threaded inserts in concrete: As specified in Section 032117. 

B. Epoxy and acrylic adhesive bonding of reinforcing bars, all thread rods, and internally 
threaded inserts in masonry: As specified in Section 040518. 

 

3.5 INSTALLATION: POST-INSTALLED MECHANICAL ANCHORS 

A. General: 

1. Install anchors in accordance with the manufacturer’s instructions, ACI 355.2, the 
anchor’s ICC-ES report. Where conflict exists between the ICC-ES report and the 
requirements in this Section, the requirements of the ICC-ES report shall control. 

2. Where anchor manufacturer recommends the use of special tools and/or specific 
drill bits for installation, provide and use such tools. 

3. After anchors have been positioned and inserted into concrete or masonry, do not: 

a. Remove and reuse/reinstall anchors. 

b. Loosen or remove bolts or studs. 

B. Holes drilled into concrete and masonry: 

1. Do not drill holes in concrete or masonry until the material has achieved its 
minimum specified compression strength (F’C or F’M). 

2. Accurately locate holes: 

a. Before drilling holes, use a reinforcing bar locator to identify the position of all 
reinforcing steel, conduit, and other embedded items within a 6-inch radius of 
each proposed hole. 

b. If the hole depth exceeds the range of detection for the Rebar locator, the 
Engineer may require radiographs of the area designated for investigation before 
drilling commences. 

3. Exercise care to avoid damaging existing reinforcement and other items embedded 
in concrete and masonry. 

a. If Embedments are encountered during drilling, immediately stop work and 
notify the Engineer. Await Engineer’s instructions before proceeding. 
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4. Unless otherwise indicated on the Drawings, drill holes perpendicular to the 
concrete surface into which they are placed. 

5. Drill using anchor manufacturer’s recommended equipment and procedures. 

a. Unless otherwise recommended by the manufacturer, drill in accordance with 
the following: 

1) Drilling equipment: Electric or pneumatic rotary type with light or medium 
impact. Where edge distances are less than 2 inches, use lighter impact 
equipment to prevent micro-cracking and concrete Spalling during drilling 
process. 

2) Drill bits: Carbide-tipped in accordance with ANSI B212-15. Hollow drills 
with flushing air systems are preferred. 

6. Drill holes at manufacture’s recommended diameter and to depth required to 
provide the effective embedment indicated. 

7. Clean and prepare holes as recommended by the manufacturer and as required by 
the ICC-ES report for that anchor. 

a. Unless otherwise recommended by anchor manufacturer, remove dust and 
debris using brushes and clean compressed air. 

b. Repeat cleaning process as required by the manufacturer’s installation 
instructions. 

c. When cleaning holes for stainless steel anchors, use only stainless steel or non-
metallic brushes. 

C. Insert and tighten (or torque) anchors in full compliance with the manufacturer’s 
installation instructions. 

1. Once anchor is tightened (torque), do not attempt to loosen or remove its bolt or 
stud. 

D. Concrete anchors: Minimum effective embedment lengths unless otherwise indicated on 
the Drawings: 

 

Concrete Anchors 

Nominal Diame-
ter 

Minimum Effective Embedment 
Length Minimum Member 

Thickness 
In Concrete In Grouted Masonry 

3/8 Inch 2 1/2 Inch 2 5/8 Inch 8 Inch 

1/2 Inch 3 1/2 Inch 3 1/2 Inch 8 Inch 

5/8 Inch 4 1/2 Inch 4 1/2 Inch 10 Inch 

3/4 Inch 5 Inch 5 1/4 Inch 12 Inch 

 

E. Flush shell anchors: 

1. Flush shell anchors are not permitted in the work. 

2. If equipment manufacturer’s installation instructions recommend the use of flush 
shell anchors, contact Engineer for instructions before proceeding. 
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3.6 FIELD QUALITY CONTROL 

A. Contractor shall provide quality control over the work of this Section as specified in 
Section 014000. 

1. Expenses associated with work described by the following paragraphs shall be paid 
by the Contractor. 

B. Post-installed anchors: 

1. Review anchor manufacturer’s installation instructions and requirements of the 
evaluation service report (hereafter referred to as “INSTALLATION DOCUMENTS”) 
for each anchor type and material. 

2. Observe hole-drilling and cleaning operations for conformance with the installation 
documents. 

3. Certify in writing to the Engineer that the depth and location of anchor holes, and the 
torque applied for setting the anchors conforms to the requirements of the 
installation documents. 

 

3.7 FIELD QUALITY ASSURANCE 

A. The Owner will provide on-site observation and field quality assurance for the work of 
this Section. 

1. Expenses associated with work described by the following paragraphs shall be paid 
by the Owner. 

B. Field inspections and special inspections: 

1. Required inspections: Observe construction for conformance to the approved 
Contract Documents, the accepted submittals, and manufacturer’s installation 
instructions for the products used. 

2. Record of inspections: 

a. Maintain record of each inspection. 

b. Submit copies to Engineer upon request. 

3. Statement of special inspections: At the end of the project, prepare and submit to the 
Engineer and the Authority Having Jurisdiction inspector’s statement that the work 
was constructed in general conformance with the approved Contract Documents, and 
that deficiencies observed during construction were resolved. 

C. Special inspections: Anchors cast into concrete and built into masonry. 

1. Provide special inspection during positioning of anchors and placement of concrete 
or masonry (including mortar and grout) around the following anchors: 

a. Anchor bolts. 

b. Anchor rods. 

2. During placement, provide continuous special inspection at each anchor location to 
verify that the following elements of the installation conform to the requirements of 
the Contract Documents. 
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a. Anchor: 

1) Type and dimensions. 

2) Material: Galvanized steel, type 304 stainless steel, or type 316 stainless steel 
as specified in this Section or indicated on the Drawings. 

3) Positioning: Spacing, edge distances, effective embedment, and projection 
beyond the surface of the construction. 

4) Reinforcement at anchor: Presence, positioning, and size of additional 
reinforcement at anchors indicated on the Drawings. 

3. Following hardening and curing of the concrete or masonry surrounding the 
anchors, provide periodic special inspection to observe and confirm the following: 

a. Base material (concrete or grouted masonry): 

1) Solid and dense concrete or grouted masonry material within required 
distances surrounding anchor. 

2) Material encapsulating embedment is dense and well-consolidated. 

D. Special inspections: Post-installed mechanical anchors placed in hardened concrete and 
in grouted masonry. 

1. Provide special inspection during installation of the following anchors: 

a. Concrete anchors. 

2. Unless otherwise noted, provide periodic special inspection during positioning, 
drilling, placing, and torquing of anchors. 

a. Provide continuous special inspection for post-installed anchors in “OVERHEAD 
INSTALLATIONS” as defined in this Section. 

3. Requirements for periodic special inspection:  

a. Verify items listed in the following paragraphs for conformance to the 
requirements of the Contract Documents and the evaluation report for the 
anchor being used. Observe the initial installation of each type and size of anchor, 
and subsequent installation of the same anchor at intervals of not more than 4 
hours. 

1) Any change in the anchors used, in the personnel performing the installation, 
or in procedures used to install a given type of anchor shall require a new 
“INITIAL INSPECTION.” 

b. Substrate: Concrete or masonry surfaces receiving the anchor are sound and of a 
condition that will develop the anchor’s rated strength. 

c. Anchor: 

1) Manufacturer, type, and dimensions (diameter and length). 

2) Material (galvanized, type 304 stainless steel, or type 316 stainless steel). 

d. Hole: 

1) Positioning: Spacing and edge distances. 

2) Drill bit type and diameter. 

3) Diameter, and depth. 

4) Hole cleaned in accordance with manufacturer’s required procedures. 
Confirm multiple repetitions of cleaning when recommended by the 
manufacturer. 
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5) Anchor’s minimum effective embedment. 

6) Anchor tightening/installation torque. 

4. Requirements for continuous special inspection: 

a. The Special Inspector shall observe all aspects of anchor installation, except that 
holes may be drilled in his/her absence provided that he/she confirms the use of 
acceptable drill bits before drilling, and later confirms the diameter, depth, and 
cleaning of drilled holes. 

E. Field tests: 

1. Owner’s representative may, at any time, request testing to confirm that materials 
being delivered and installed conform to the requirements of the Specifications. 

a. If such additional testing shows that the materials do not conform to the 
specified requirements, the Contractor shall pay the costs of these tests. 

b. If such additional testing shows that the materials do conform to the specified 
requirements, the Owner shall pay the costs of these tests. 

 

3.8 NON-CONFORMING WORK 

A. Remove misaligned or non-performing anchors. 

B. Fill empty anchor holes and repair failed anchor locations as specified in Section 036000 
using high-strength, non-shrink, non-metallic grout. 

C. If more than 10 percent of all tested anchors of a given diameter and type fail to achieve 
their specified torque or proof load, the Engineer will provide directions for required 
modifications. Make such modifications, up to and including replacement of all anchors, 
at no additional cost to the Owner. 

 

3.9 SCHEDULES 

A. Provide and install anchor materials as scheduled in the following table. 
 

Table- Required Anchoring Materials by Location 

Location/ Exposure Materials Notes 

1. Anchors Into Concrete and Grouted Masonry for Attachment of Carbon Steel, Including Structural 
Steel and Other Steel Fabrications: 

A) Interior Dry Areas Carbon Steel- Galvanized   

B) Locations with Galvanized 
Steel Structures or Fabrica-
tions 

Stainless Steel- Type 304 or 316 1 
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C) Exterior and Interior Wet 
and Moist Locations 

Stainless Steel- Type 316 1 

D) Corrosive Locations Stainless Steel- Type 316 1 

2. Anchors Into Concrete and Grouted Masonry for Attachment of Aluminum, Stainless Steel, or Fiber-
reinforced Plastic (FRP) Shapes and Fabrications: 

A) Interior Dry Areas Stainless Steel- Type 304 or 316 1 

B) Exterior and Interior Wet 
and Moist Locations 

Stainless Steel- Type 316 1 

C) Corrosive Locations Stainless Steel- Type 316 1 

3. Anchors for Attaching Equipment and Its Appurtenances: 

A) All Locations 

Stainless Steel- Type 316 (Un-
less Type 304 Is Specifically In-
dicated in the Specifications for 
the Equipment.) 

1 

Notes: 

(1) Where Anchors Are in Contact with a Metal That Differs From That of the Anchor, Provide Isolation 
Sleeves and Washers. 

 
 
 
 
 
 

END OF SECTION 
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SECTION 05 12 00 - STRUCTURAL STEEL

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:
1. Structural steel shapes and plate.
2. Fasteners and structural hardware:

a. All thread rods.
b. High-strength bolts.

3. Welding.
4. Bolting.

B. Related Sections:
1. Section 014000 - Quality Requirements.
2. Section 014524 - Special Inspection, Special Tests, and Structural Observation.
3. Section 032117 - Adhesive-bonded Reinforcing Bars and All Thread Rods in Concrete.
4. Section 040518 - Adhesive Bonding Reinforcing Bars and All Thread Rods in Masonry.
5. Section 050524 - Mechanical Anchoring and Fastening to Concrete and Masonry.
6. Section 099000 - Painting and Coating.

1.2 REFERENCES

A. American Institute of Steel Construction (AISC):
1. 303 - Code of standard practice for steel Buildings and bridges.
2. 360 - Specification for structural steel Buildings.

B. American Iron and Steel Institute (AISI):
1. Steel alloys (“TYPES”) as indicated.

C. American Welding Society (AWS):
1. A5.1 - Specification for carbon steel electrodes for shielded metal arc welding.
2. A5.17 - Specification for carbon steel electrodes and fluxes for submerged arc welding.
3. A5.20 - Specification for carbon steel electrodes for flux cored arc welding.
4. D1.1 - Structural welding code - steel.

D. ASTM International (ASTM):
1. A6 - Standard specification for general requirements for rolled structural steel bars, 

plates, shapes, and sheet piling.
2. A36 - Standard specification for carbon structural steel.

STRUCTURAL STEEL 05 12 00 - 1
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3. A53 - Standard specification for pipe, steel, black and hot-dipped, zinc-coated, welded, 
and seamless.

4. A123 - Standard specification for zinc (hot-dip galvanized) coatings on iron and steel 
Products.

5. A153 - Standard specification for zinc coating (hot-dip) on iron and steel hardware.
6. A194 - Standard specification for carbon and alloy steel nuts for bolts for high pressure or 

high temperature service, or both.
7. A325 - Standard specification for structural bolts, steel, heat treated, 120/105 KSI 

minimum tensile strength.
8. A500 - Standard specification for cold-formed welded and seamless carbon steel 

structural tubing in rounds and shapes.
9. A501 - Standard specification for hot-formed welded and seamless carbon steel structural 

tubing.
10. A563 - Standard specification for carbon and alloy steel nuts.
11. A992 - Standard specification for structural steel shapes.
12. F436 - Standard specification for hardened steel washers.
13. F959 - Standard specification for compressible-washer-type direct tension indicators for 

use with structural fasteners.
14. F2329 - Standard specification for zinc coating, hot-dip, requirements for application to 

carbon and alloy steel bolts, screws, washers, nuts, and special threaded fasteners.

E. Research Council on Structural Connections (RCSC):
1. Specification for structural joints using high-strength bolts (RCSC specification).

1.3 DEFINITIONS

A. Snug-tight: At bolted joints, the tightness attained with a few impacts of an impact wrench, 
or by the full effort of an ironworker using a spud wrench to bring the connected plies into 
firm contact.

1.4 SUBMITTALS

A. Product Data:
1. Welding electrodes for field welds: Electrode Manufacturer's data.

B. Shop Drawings:
1. Fabrication and erection Drawings.

C. Quality control Submittals:
1. Welding procedure Specifications (WPS) in accordance with AWS D1.1.

a. Submit WPS for each type of welded joint used, whether Prequalified or qualified by 
testing.

STRUCTURAL STEEL 05 12 00 - 2
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1) State electrode Manufacturer and specific electrodes used.
2) Indicate required AWS qualification for joint.

b. Submit WPS with Shop Drawings that indicate those welds.
c. Submit procedure qualification record (PQR) in accordance with AWS D1.1 for 

welding procedures qualified by testing.
2. Welder qualifications: For each welding process and position:

a. Welder's qualification certificates.
b. Contractor's statement that certificate will be "IN EFFECT" at the TIME(S) welding 

will be performed based on the "PERIOD OF EFFECTIVENESS" provisions of AWS 
D1.1.

3. Steel fabricator's AISC certification.

D. Test reports:
1. Certified copies of mill tests and analyses made in accordance with applicable ASTM 

standards, or reports from a recognized commercial laboratory, including chemical and 
tensile properties of each shipment of structural steel or part thereof having common 
properties.

1.5 QUALITY ASSURANCE

A. Certification:
1. Steel fabricators shall be certified by the AISC or other certification acceptable to the 

Engineer and the Building Official having jurisdiction.

B. Welding:
1. Perform welding of structural metals in accordance with AWS D1.1 using welders who 

have current AWS qualification certificate for the process, position, and joint 
configuration to be welded.

2. Make welding procedure Specifications available at the locations where welding is 
performed.

3. Notify Engineer at least 24 hours before starting shop or field welding.
4. Engineer may check materials, equipment, and qualifications of welders.
5. Remove welders performing unsatisfactory Work, or require Requalification.
6. Engineer may use gamma ray, magnetic particle, dye penetrant, trepanning, or other aids 

to visual inspection to examine any part of welds or all welds.
7. Contractor shall bear costs of retests on defective welds.
8. Contractor shall also bear costs in connection with qualifying welders.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Packing and shipping: Deliver structural steel free from mill scale, rust, and pitting.

STRUCTURAL STEEL 05 12 00 - 3
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B. Storage and protection: Until erection and painting, protect from weather items not 
galvanized or protected by a shop coat of paint

PART 2 - PRODUCTS

2.1 MATERIALS

A. Unless otherwise specified or indicated on the Drawings, materials shall conform to the 
following:

Item ASTM Standard Class, Grade, Type, or 
Alloy Number

Carbon Steel

Plate, Bars, Rolled Shapes (Except W and WT 
Shapes), and Miscellaneous Items

A36 --

Rolled W and WT Shapes A992 Grade 50

Hollow Structural Sections (HSS): Round, Square, 
or Rectangular

A500 Grade C

Round HSS A500 Grade B

Steel Pipe A53 Grade B
Stainless Steel

Plate, Sheet, and Strip A240 Type 304* or 316**

Bars and Shapes A276 Type 304* or 316**

* Use Type 304L (Low-carbon Stainless Steel) If Material Will Be Welded.
** Use Type 316L (Low-carbon Stainless Steel) If Material Will Be Welded. 

2.2 FASTENERS AND STRUCTURAL HARDWARE

A. General:
1. Materials: Of domestic manufacture.
2. Where fasteners and hardware are specified to be galvanized, galvanize in accordance 

with ASTM A153 or ASTM F2329.

B. All thread rods:
1. Carbon steel:

a. In accordance with ASTM A36 unless otherwise indicated on the Drawings.
b. Nuts: ASTM A194.
c. Washers: ASTM F436.

2. Galvanized carbon steel:
a. In accordance with ASTM A36 unless otherwise indicated on the Drawings, and hot 

dip galvanized in accordance with ASTM A153.
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b. Nuts: ASTM A194, hot-dip galvanized in accordance with ASTM A153.
c. Washers: ASTM F436, hot-dip galvanized in accordance with ASTM A153.

C. Anchor bolts, anchor rods, and post-installed steel anchors: As indicated on the Drawings 
and as specified in Section 050524.

D. High-strength bolts:
1. Provide high-strength bolt assembly, with nuts, hardened flat washers, and 

compressible-washer-type direct tension indicators. Provide uncoated components 
unless galvanized coating is indicated on the Drawings.

2. Carbon steel - uncoated:
a. Bolts: Plain heavy hex structural bolts in accordance with ASTM A325 type 1.
b. Nuts: Heavy hex nuts in accordance with ASTM A563, grade c.
c. Washers: Flat:

1) Adjacent to normal, oversized, and short-slotted holes: Circular and square or 
rectangular beveled washers in accordance with ASTM F436.

2) Adjacent to long slotted holes: 5/16-inch thick plate washer fabricated from steel 
in accordance with ASTM A36.

d. Washers: Tension indicating: In accordance with ASTM F959.
3. Carbon steel - galvanized:

a. Bolt and nut assemblies fabricated, galvanized, tested for rotational capacity, and 
shipped accordance with the provisions ASTM A325 and the RCSC specification.

b. Bolts, nuts, and washers: Hot-dip galvanized and in accordance with ASTM A153, 
class c or ASTM F2329.

c. Bolts: Plain heavy hex structural bolts in accordance with ASTM A325 type 1 and 
galvanized as specified.

d. Nuts: Heavy hex nuts in accordance with ASTM A563, grade DH, galvanized as 
specified, and lubricated in accordance with ASTM A563, supplementary 
requirement S1 to minimize galling.

e. Washers:
1) Adjacent to normal, oversized, and short-slotted holes: Circular and square or 

rectangular beveled washers in accordance with ASTM F436 and galvanized as 
specified.

2) Adjacent to long slotted holes: 5/16-inch thick plate washer fabricated from steel 
in accordance with ASTM A36, and galvanized in accordance with ASTM A123.

2.3 ISOLATING SLEEVES AND WASHERS

A. As indicated on the Drawings and as specified in Section 050524.

2.4 GALVANIZED SURFACE REPAIR

A. Manufacturers: One of the following or approved equal:
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1. Galvinox.
2. Galvo-weld.

2.5 THREAD COATING

A. Manufacturers: One of the following or approved equal:
1. Never SEEZ compound Corporation, Never-seez.
2. Oil research, Inc., WLR no. 111.

2.6 SUPPLEMENTARY PARTS

A. Furnish as required for complete structural steel erection, whether or not such parts and 
Work are specified or indicated on the Drawings.

2.7 FABRICATION

A. Shop assembly:
1. Fabricate structural steel in accordance with AISC 360 and AISC 303 unless otherwise 

specified or modified by applicable regulatory requirements.
2. Where anchors, connections, or other details of structural steel are not specifically 

indicated on the Drawings or specified, their material, size and form shall be equivalent 
in quality and workmanship to items specified.

3. Round off sharp and hazardous projections and grind smooth.
4. Take measurements necessary to properly fit Work in the field. Take responsibility for 

and be governed by the measurements and proper working out of all the details.
5. Take responsibility for correct fitting of metalwork.
6. Welded connections:

a. Comply with AWS requirements for the metals to be welded.
b. Weld only in accordance with approved welding procedure Specifications.
c. Keep welding procedure Specifications readily available for welders and inspectors 

during fabrication processes.

B. Galvanized carbon steel:
1. Where galvanizing is required, hot-dip structural steel after fabrication in accordance 

with ASTM A123:
2. Do not electro-galvanize or mechanically-galvanize unless specified or accepted by 

Engineer.
3. Re-straighten galvanized items that bend or twist during galvanizing.

STRUCTURAL STEEL 05 12 00 - 6
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of conditions: Examine Work in place to verify that it is satisfactory to receive 
the Work of this Section. If unsatisfactory conditions exist, do not begin this Work until such 
conditions have been corrected.

3.2 ERECTION

A. General:
1. Fabricate structural and foundry items to true dimensions without warp or twist.
2. Form welded closures neatly, and grind off smooth where weld material interferes with 

fit or is unsightly.
3. Install structural items accurately and securely, true to level, plumb, in correct 

alignment and grade, with all parts bearing or fitting structure or equipment for which 
intended.

4. Do not shift out of alignment, re-drill, re-shape, or force fit fabricated items.
5. Place anchor bolts or other anchoring devices accurately and make surfaces that bear 

against structural items smooth and level.
6. Rigidly support and brace structural items needing special alignment to preserve 

straight, level, even, and smooth lines. Keep structural items braced until concrete, grout, 
or dry pack mortar has hardened for 48 hours minimum. 

7. Erect structural steel in accordance with AISC 303 unless otherwise specified or modified 
by applicable regulatory requirements.

8. Where anchors, connections, and other details of structural steel erection are not 
specifically indicated on the Drawings or specified, form, locate, and attach with 
equivalent in quality and workmanship to items specified.

9. Round off sharp or hazardous projections and grind smooth.
10. Paint or coat steel items as specified in Sections 099000.

B. Welding: General:
1. Make welds full penetration type, unless otherwise indicated on the Drawings.
2. Remove backing bars and weld tabs after completion of weld. Repair defective welds 

observed after removal of backing bars and weld tabs.

C. Welding - carbon steel:
1. General: In accordance with AWS D1.1:

a. Weld ASTM A36 and A992 structural steel, ASTM A500 and A501
2. Structural tubing, and ASTM A53 pipe with electrodes in accordance with AWS A5.1, 

using E70XX electrodes; AWS A5.17, using F7X-EXXX electrodes; Or AWS A5.20, using 
E7XT-X electrodes:

3. Field repair cut or otherwise damaged galvanized surfaces to equivalent original 
condition using a galvanized surface repair.
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D. Interface with other Products:
1. Where steel members and fasteners come in contact with dissimilar metals (aluminum, 

stainless steel, ETC), separate or isolate the dissimilar metals with isolating sleeves and 
washers as specified in Section 050524.

E. Fasteners: General:
1. Install bolts to Project 2 threads minimum, but 1/2 inch maximum beyond nut.
2. Anchor bolts and anchor rods: Install as specified in Section 050524.

a. Unless otherwise specified, tighten nuts on anchor bolts and anchor rods specified in 
Section 050524 to the "SNUG-TIGHT" condition.

3. All thread rods in drilled holes bonded to concrete with adhesive: Install as specified in 
Section 032117.

4. All thread rods in drilled holes bonded to masonry with adhesive: Install as specified in 
Section 040518.

F. Fasteners: High-strength carbon steel bolts:
1. Connections with high-strength bolts shall in accordance with RCSC specification for 

structural joints using high-strength bolts.
2. Provide snug-tight connections.
3. Joints: Snug-tight:

a. Install bolts with washers where required in accordance with RCSC specification.
b. Tighten bolts to bring the connected plies into firm contact. Tightening shall 

progress systematically beginning with the most rigid part of the joint. More than 1 
cycle through the bolt pattern may be required to achieve this condition.

c. Verify adequate tightening of bolts by visual observation to confirm that washers 
have been installed at locations required in accordance with RCSC specification, and 
that the plies of the connected parts have been brought into firm contact.

3.3 FIELD QUALITY CONTROL

A. Provide quality control as specified in Section 014000.

3.4 FIELD QUALITY ASSURANCE

A. Provide quality assurance as specified in Section 014000.

B. Special inspections, special tests, and Structural Observation:
1. Provide as specified in Section 014524.

STRUCTURAL STEEL 05 12 00 - 8
Prepared by 4Creeks, Inc.
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STRUCTURAL STEEL 05 12 00 - 9
Prepared by 4Creeks, Inc.
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Aluminum grating stair tread. 

2. Aluminum stair nosing. 

3. Handrails and guardrails. 

4. Ladders. 

5. Manhole frames and covers. 

6. Metal gratings. 

7. Metal tread plate. 

8. Preformed channel pipe supports. 

9. Stairs. 

10. Elevator machine beams, Hoistways and door sills. 

11. Galvanized steel bollards. 

12. Miscellaneous metals. 

13. Associated accessories to the above items. 

B. Related Sections: 

1. Section 051200 - Structural Steel Framing 

2. Section 050524 - Mechanical Anchoring and Fastening to Concrete and Masonry. 

3. Section 055100 - Metal Stairs and Railings. 

4. Section 099000 - Painting and Coating. 

5. Section 323100 - Metal Mesh Fences and Gates. 

6. Section 323119 - Decorative Metal Fences. 
 

1.2 REFERENCES 

A. Aluminum Association (AA): 

1. DAF-45: Designations from start to finish. 

2. M12-C22-A41. 

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

1. Standard Specifications for highway bridges. 

C. ASTM International (ASTM): 
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1. A36 - standard specification for carbon structural steel. 

2. A48 - standard specification for gray iron castings. 

3. A53 - standard specification for pipe, steel, black and hot-dipped, zinc- coated, 
welded, and seamless. 

4. A123 - standard specification for zinc (hot-dip galvanized) coatings on iron and steel 
Products. 

5. A240 - standard specification for chromium and chromium-nickel stainless steel 
plate, sheet, and strip for pressure vessels for general applications. 

6. A276 - standard specification for stainless steel bars and shapes. 

7. A307 - standard specification for carbon steel bolts and studs, 60,000 psi tensile 
strength. 

8. A325 - standard specification for structural bolts, steel, heat treated, 120/105 KSI 
minimum tensile strength. 

9. A380 - standard practice for cleaning, descaling, and Passivation of stainless steel 
parts, equipment, and Systems. 

10. A489 - standard specification for carbon steel lifting eyes. 

11. A490 - standard specification for structural bolts, alloy steel, heat-treated, 150 KSI 
minimum tensile strength. 

12. A500 - standard specification for cold-formed welded and seamless carbon steel 
structural tubing in rounds and shapes. 

13. A501 - standard specification for hot-formed welded and seamless carbon steel 
structural tubing. 

14. A635 - standard specification for steel, sheet and strip, heavy-thickness coils, hot-
rolled, alloy, carbon, structural, high-strength low-alloy, and high-strength low-alloy 
with improved Formability, general requirements for. 

15. A653 - standard specification for steel sheet, zinc-coated (galvanized) or zinc-iron 
alloy-coated (Galvannealed) by the hot-dip process. 

16. A992 - standard specification for structural steel shapes. 

17. B209 - standard specification for aluminum and aluminum-alloy sheet and plate. 

18. B221 - standard specification for aluminum and aluminum-alloy extruded bars, rods, 
wire, profiles, and tubes. 

19. B308 - standard specification for aluminum-alloy 6061-T6 standard structural 
profiles. 

20. B429 - standard specification for aluminum-alloy extruded structural pipe and tube. 

21. F593 - standard specification for stainless steel bolts, hex cap screws and studs. 

D. American Welding Society (AWS): 

1. A2.4 - Standard symbols for welding, brazing, and nondestructive examination. 

E. Occupational Safety and Health Administration (OSHA). 
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1.3 DEFINITIONS 

A. Passivation: Removal of exogenous iron or iron compounds from the surface of a 
stainless steel by means of chemical dissolution resulting from treatment with an acid 
solution that removes the surface contamination but does not significantly affect the 
stainless steel itself. 

 

1.4 PERFORMANCE REQUIRMENTS 

A. Delegated design: Design ladders and miscellaneous framing and supports, including 
comprehensive engineering analysis by a qualified professional Engineer, using 
performance requirements and design criteria indicated. 

B. Structural performance of ladders: Provide ladders capable of withstanding the effects of 
loads and stresses with limits and under conditions specified in ANSI A14.3. 

1. For ladders exceeding 24 feet, include loads imposed by fall arrest system 

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

1. Temperature change (range): 120 Deg. F (67 Deg. C), ambient; 180 Deg. F (100 Deg. 
C), material surfaces. 

 

1.5 SUBMITTALS 

A. Product Data: 

1. Aluminum grating stair tread. 

2. Aluminum stair nosing. 

3. Handrail and guardrail. 

4. Manhole frames and covers. 

5. Metal grating. 

B. Shop Drawings: 

1. Handrails and guardrails: 

a. Including details on connection attachments, gates, kick plates, ladders, and 
angles. 

b. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and 
type of fasteners, and accessories. 

c. Include erection Drawings, elevations, and details where applicable. 
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d. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate 
net weld lengths. 

2. Ladders. 

3. Metal grating. 

4. Metal tread plate. 

5. Stairs. 

6. Miscellaneous metals. 

C. Samples: 

1. Guardrails with specified finishes. 

D. Quality control submittals: 

1. Design data. 

2. Test reports: 

a. Guardrails: 3 copies of certified tests performed by an independent testing 
laboratory certifying that guardrails meet current state and OSHA strength 
requirements. 

b. Gratings: 

1) Grating manufacturers' calculations showing that gratings will meet specified 
design load, stress, and deflection requirements for each size grating for each 
span. 

2) Reports of tests performed. 
 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Unless otherwise specified or indicated on the Drawings, structural and 
miscellaneous metals in accordance with the standards of the ASTM, including the 
following: 

 

Item 
ASTM Standard 
No. 

Class, Grade Type or 
Alloy No. 

Steel 
Galvanized Sheet Iron or 
Steel 

A 653 Coating G90 

Coil (Plate) A635 -- 

Structural Plate, Bars, Rolled 
Shapes, and Miscellaneous 
Items (Except W Shapes). 

A 36  -- 

Rolled W Shapes A 992  Grade 50 
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Standard Bolts, Nuts, and 
Washers 

A 307 -- 

High Strength Bolts, Nuts, 
and Hardened Flat Washers 

A 325 
-- 

A 490 

Eyebolts A 489 Type 1 

Tubing, Cold-formed  A 500 -- 

Tubing, Hot-formed A 501 -- 

Steel Pipe A 53 Grade B 

Stainless Steel 

Plate, Sheet, and Strip A 240 Type 304* or 316** 

Bars and Shapes A 276 Type 304* or 316** 

Bolts (Type 304) F 593 Group 1 Condition Cw 

Bolts (Type 316) F 593 Group 2 Condition Cw 

Aluminum 

Flashing Sheet Aluminum B 209 
Alloy 5005-H14, 
0.032 Inches Mini-
mum Thickness 

Structural Sheet Aluminum- B 209 Alloy 6061-T6 

Structural Aluminum 
B 209 

Alloy 6061-T6 
B 308 

Extruded Aluminum B 221 Alloy 6063-T42 

*Use Type 304L If Material Will Be Welded. 

**Use Type 316L If Material Will Be Welded. 

1. Stainless steels are designated by type or series defined by ASTM. 

2. Where stainless steel is welded, use low-carbon stainless steel. 
 

2.2 MANUFACTURED UNITS 

A. Aluminum grating stair tread: 

1. Manufacturers: One of the following or equal: 

a. IKG Borden Industries, aluminum grating stair tread with Mebac nosing. 

b. McNichols Co., type A-standard with corrugated angle nosing. 

2. Material: Welded aluminum grating tread with non-slip nosing and integral end 
plates for bolt on attachment to stair stringers 

3. Size: 

a. Tread width: To equal tread spacing plus 1 inch minimum. 

b. Tread length: Length to suit stringer-to-stringer dimension indicated on the 
Drawings. 

c. Depth: 1-3/4 inches. 

4. Bolts: Type 316 stainless steel. 
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B. Aluminum stair nosing: 

1. Manufacturers: One of the following or equal: 

a. Wooster Products, Inc., type 101 nosing. 

b. American Safety Tread Co., Inc., style 801 nosing. 

2. Material: Cast aluminum abrasive Nosings with aluminum oxide granules integrally 
cast into metal, forming permanent, nonslip, long-wearing surface. 

3. For installation in cast-in-place stairs. 

4. Configuration: 4 inches wide, fabricated with integrally cast stainless steel anchors at 
approximately 12-inch centers. Length to extend within 3 inches of stair edge on 
each side. 

C. Handrails and guardrails: 

1. General: 

a. Design and fabricate assemblies to conform to current local, state, and OSHA 
standards and requirements. 

b. Coordinate layout of assemblies and post spacings to avoid conflicts with 
equipment and equipment operators. 

1) Indicate on the Shop Drawings locations of such equipment. 

2) Highlight locations where railings cannot be made continuous, and obtain 
Engineer’s directions on how to proceed before fabricating or installing 
railings. 

2. Aluminum handrails and guardrails (Nonwelded pipe): 

a. Rails, posts, and fitting-assembly spacers: 

1) In accordance with ASTM B429, 6005, 6063 or 6105, minimum schedule 40, 
extruded aluminum pipe of minimum 1.89-INCH outside diameter and 0.14-
INCH wall thickness. 

b. Kick plates: 6061 or 6105 aluminum alloy. 

c. Fastenings and fasteners: As recommended or furnished by the manufacturer. 

d. Other parts: 6063 extruded aluminum, or F214 or F514.0 aluminum castings: 

1) Fabrications: In accordance with ASTM B209 or ASTM B221 extruded bars: 

a) Bases: 6061 or 6063 extruded aluminum alloy. 

2) Plug screws or blind rivets: Type 305 stainless steel. 

a) Other parts: Type 300 series stainless steel. 

e. Finish of aluminum components: 

1) Anodized finish, 0.7 mil thick, applied to exposed surfaces after cutting. 
Aluminum association specification M12-C22-A41, mechanical finish non 
specular as fabricated, chemical finish-medium matte, anodic coating-clear 
class I architectural. 

2) Pretreat aluminum for cleaning and removing markings before anodizing. 

f. Fabrication and assembly: 

1) Fabricate posts in single, Unspliced pipe length. 

2) Perform without welding. 

3) Do not epoxy bond the parts. 
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4) Maximum clear opening between assembled railing components as indicated 
on the Drawings. 

g. Manufacturers: One of the following or equal: 

1) Moultrie Manufacturing Company, Wesrail. 

2) Golden Railings, Golden, CO, riveted system. 

3) Craneveyor Corporation Enerco Metals, C-V rail. 

3. Fastenings and fasteners: As recommended or furnished by guardrail manufacturer 
for use with this system. 

D. Ladders: 

1. General: 

a. Type: Safety type conforming to local, state, and OSHA standards as minimum. 
Furnish guards for ladder wells. 

b. Size: 18 inches wide between side rails of length, size, shape, detail, and location 
indicated on the Drawings. 

2. Aluminum ladders: 

a. Materials: 6063-T5 aluminum alloy. 

b. Rungs: 

1) 1-Inch minimum solid square bar with 1/8-inch grooves in top and deeply 
serrated on all sides. 

2) Capable of withstanding 1,000 pound load without failure. 

c. Side rails: Minimum 4-inch by 1/2-inch flat bars. 

d. Finish of aluminum components: 

1) Anodized finish, 0.7 mil thick, applied to exposed surfaces after cutting. 
Aluminum association specification M12-C22-A41, mechanical finish non 
specular as fabricated, chemical finish-medium matte, anodic coating-clear 
class I architectural. 

2) Pretreat aluminum for cleaning and removing markings before anodizing. 

e. Fabrication: 

1) Welded construction, of size, shape, location, and details indicated on the 
Drawings. 

2) For ladders over 20 feet high, furnish standard ladder cages or fall 
prevention system designed in accordance with state and OSHA 
requirements. 

f. Fall prevention system: Include but not limit to railing, brackets, clamps, 2 
sleeves, and 2 belts, satisfying OSHA safe climbing requirements: 

1) Manufacturers: One of the following or equal: 

a) North consumer Products, Saf-t-climb. 

b) Swager communications, climbers buddy system. 

E. Manhole frames and covers: 

1. Material: Gray iron castings, in accordance with ASTM A48, class 30-B. 

2. Type: Heavy-duty traffic type, with combined minimum set weight of 265 pounds. 
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3. Machine horizontal and vertical bearing surfaces to fit neatly, with easily 

4. Removable cover bearing firmly in frame without rocking. 

5. Frame: 

a. Bottom flange type. 

b. Approximately 4-1/2 inches frame height. 

c. Dimensions as indicated on the Drawings. 

1) Minimum inside clear dimension may not be smaller than nominal diameter 
minus 2 inches. 

6. Cover: 

a. Skid-resistant grid pattern design stamped with name of utility service provided 
by manhole, such as "ELECTRICAL," "SEWER," "TELEPHONE," or "WATER." 

b. Solid type without ventilation holes. 

7. Finish: Unpainted. 

F. Metal gratings: 

1. General: 

a. Fabricate grating to cover areas indicated on the Drawings. 

b. Unless otherwise indicated on the Drawings, grating over an opening shall cover 
entire opening. 

c. Make cutouts in grating where required for equipment access or protrusion, 
including valve operators or stems, and gate frames. 

d. Band ends of grating and edges of cutouts in grating: 

1) End banding: 1/4 inch less than height of grating, with top of grating and top 
edge of banding flush. 

2) Cutout banding: Full-height of grating. 

3) Use banding of same material as grating. 

4) Panel layout: Enable installation and subsequent removal of grating around 
protrusions or piping. 

5) Openings 6 inches and larger: Lay out grating panels with edges OF2 adjacent 
panels located on Centerline of opening. 

6) Openings smaller than 6 inches: Locate opening at edge of single panel. 

7) Where an area requires more than 1 grating Section to cover area, clamp 
adjacent grating Sections together at 1/4-points with fasteners acceptable to 
Engineer. 

8) Fabricate metal grating Sections in units weighing not more than 50 pounds 
each. 

9) Gaps between adjacent grating Sections shall not be more than the clear 
spacing between bearing bars. 

e. When requested by Engineer, test 1 Section of each size grating for each span 
length involved on the job under full load: 

1) Furnish a suitable dial gauge for measuring deflections. 

f. Grating shall be aluminum, unless otherwise specified or indicated on the 
Drawings. 
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2. Aluminum grating: 

a. Material for gratings, shelf angles, and rebates: 6061-T6 or 6063-T6 aluminum 
alloy, except crossbars may be 6063-T5 aluminum alloy. 

b. Shelf angle concrete anchors: Type 304 or type 316 stainless steel. 

c. Grating rebate rod anchors: 6061-T6 or 6063-T6 aluminum alloy. 

d. Bar size and spacing: As determined by manufacturer to enable grating to 
support design load. 

e. Design live load: A minimum of 100 pounds per square foot uniform live load on 
entire grating area, but not less than the live load indicated on the Drawings for 
the area where grating is located. 

f. Maximum fiber stress for design load: 12,000 pounds per square inch. 

g. Maximum deflection due to design load: 1/240 of grating clear span. 

h. Maximum spacing of main grating bars: 1-1/8 inches clear between bars. 

i. Minimum grating height: 1-1/2 inches. 

j. Manufacturers: One of the following or equal: 

1) IKG Borden Industries, grooved aluminum I-bar. 

2) Brodhead Steel Products, Inc., grooved aluminum I-bar. 

3. Heavy-duty steel grating: 

a. Heavy-duty type, fabricated from structural steel and designed in accordance 
with AASHTO standard Specifications for highway bridges, using H-20 loading. 

b. Hot-dip galvanized after fabrication in accordance with ASTM A123. 

c. Manufacturers: One of the following or equal: 

1) Reliance Steel Products Company, heavy-duty steel grating. 

2) Seidelhuber Metal Products, Inc., equivalent product. 

G. Metal tread plate: 

1. Plate having a raised figured pattern on 1 surface to provide improved traction. 

H. Preformed channel pipe supports: 

1. Preformed channel pipe supports for pipe supports and other applications. 

I. Stairs: 

1. Aluminum stairs: 

a. Stringers: 6061-T6 aluminum alloy. 

b. Stair treads: 

1) Aluminum of same type specified under aluminum grating. 

2) Of sizes indicated on the Drawings, and 1-3/4 inch minimum depth with cast 
abrasive type safety Nosings. 

c. Handrails and guardrails: Aluminum pipe specified under aluminum handrails 
and guardrails (Nonwelded pipe). 

d. Fasteners: Type 304 or type 316 stainless steel. 

J. Miscellaneous aluminum: 
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1. Fabricate aluminum Products, not covered separately in this Section, in accordance 
with the best practices of the trade and field assemble by riveting or bolting. 

2. Do not weld or flame cut. 

K. Miscellaneous stainless steel: 

1. Provide miscellaneous stainless steel items not specified in this Section as indicated 
on the Drawings or specified elsewhere. 

a. Fabricate and install in accordance with the best practices of the trade. 

2. Cleaning and Passivation: 

a. Following shop fabrication of stainless steel members, clean and passivate 
fabrications. 

b. Finish requirements: Remove free iron, heat tint oxides, weld scale and other 
impurities, and obtain a passive finished surface. 

c. Provide quality control testing to verify effectiveness of cleaning agents and 
procedures and to confirm that finished surfaces are clean and passivated. 

1) Conduct sample runs using test specimens with proposed cleaning agents 
and procedures as required to avoid adverse effects on surface finishes and 
base materials. 

d. Pre-clean, chemically descale (pickle), and final clean fabrications in accordance 
with the requirements of ASTM A380 to remove deposited contaminants before 
shipping. 

1) Passivation by citric acid treatment is not allowed. 

a) If Degreasing is required before cleaning to remove scale or iron oxide, 
cleaning (pickling) treatments with citric acid are permissible; However, 
these treatments shall be followed by inorganic cleaners such as nitric-
hydrofluoric acid. 

2) Provide acid descaling (pickling) in accordance with Table A1.1 of annex A1 
of ASTM A380. 

3) After pickling, final cleaning of stainless steel shall conform to part II of Table 
A2.1 of annex A2 of ASTM A380. 

e. After cleaning, inspect using methods specified for “GROSS INSPECTION” in 
ASTM A380. 

f. Improperly or poorly cleaned and passivated materials shall not be shipped and 
will not be accepted at the job site. 

L. Miscellaneous structural steel: 

1. Provide miscellaneous steel items not specified in this Section as indicated on the 
Drawings or specified elsewhere. 

a. Fabricate and install in accordance with the best practices of the trade. 

M. Isolating sleeves and washers: 

1. As indicated on the Drawings and as specified in Section 050524. 

N. Metal bollards: 

1. Fabricate metal bollards from schedule 40 steel pipe. 
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2.3 MISCELLANEOUS MATERIALS 

A. Welding rods and bare electrodes: Select according AWS Specifications for metal alloy 
welded. 

B. Universal shop primer: Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with MPI#79. Use primer containing pigments that make it easily 
distinguishable from Zin-rich primer. 

C. Zinc-rich primer: Urethane zinc-rich primer compatible with topcoat specified in Section 
099000 

1. Available products: Tnemec; Series 394 Perimeprime, or approved equal. 

2. VOC content: 250 G/L or less. 

D. Galvanizing repair paint: High-zinc-dust-content (95% by weight) paint for 
Regalvanizing welds in steel, complying with Sspc-paitn 20. 

1. Available products: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the work include, but are not limited to, the 
following: 

a. Duncan Galvanizing; ZIRP. 

b. ZRC Worldwide; Galvilite galvanizing repair, low VOC type. 

2. VOC content: 250 G/L or less. 

E. Isolation coating (bituminous paint): ASTM D1187, cold-applied asphalt emulsion, VOC 
compliant, compounded for 15-mil dry film thickness per coat. Provide inert-type 
noncorrosive compound free asbestos fibers, sulfur components, and other deleterious 
impurities. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: 

1. Examine work in place to verify that it is satisfactory to receive the work of this 
Section. 

2. If unsatisfactory conditions exist, do not begin this work until such conditions have 
been corrected. 

 

3.2 INSTALLATION 

A. General: 
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1. Install products as indicated on the Drawings, and in accordance with Shop Drawings 
and manufacturer's printed instructions, as applicable except where specified 
otherwise. 

2. Interface between materials: 

a. Dissimilar metals: Where steel comes in contact with dissimilar metals 
(aluminum, stainless steel, ETC.), separate or isolate the dissimilar metals. 

1) Make application so that the isolating or protective barrier is not visible in 
the completed construction. 

2) Isolating sleeves and washers: As specified in Section 050524. 

b. Aluminum in contact with concrete or masonry: Coat aluminum surfaces as 
specified in Section 099000. 

c. Aluminum in contact with concrete or masonry. 

B. Aluminum stair nosing: 

1. Install stair Nosings on treads of concrete stairs, including top tread on upper 
concrete slab. 

2. Omit stair Nosings where concrete is submerged. 

3. Cast stair Nosings in fresh concrete, flush with tread and riser faces. Install nosing in 
center of step approximately 3 inches from each stair edge. 

C. Handrails and guardrails: 

1. General: 

a. Fasten pipe rails to fittings with series 300 stainless steel pop rivets or flush set 
screws. 

b. Make pipe cuts clean and straight, free of burrs and nicks, and square and 
accurate for minimum joint-gap. 

c. Drill and countersink holes to proper size, as required for a tight flush fit of 
screws and other component parts. 

d. Space attachment brackets as indicated in the manufacturer's instructions. 

2. Aluminum pipe handrails and guardrails: 

a. During construction, keep exterior surfaces of handrails and guardrails covered 
with 0.4 millimeters, minimum, heat shrink polyethylene film. 

b. Do not remove protective film before handrails and guardrails have been 
accepted by Engineer nor before other work in proximity of handrails and 
guardrails has been completed. 

c. Discontinue handrails and guardrails at lighting fixtures. 

d. Provide 1/8-inch diameter weep hole at base of each post. 

e. Space posts as indicated on the Drawings. 

f. Anchor posts into concrete by grouting posts into formed holes in concrete, into 
stainless steel sleeves cast in concrete; Or bracket mount to face of concrete 
surfaces as specified and indicated on the Drawings. 

g. Space rails as indicated on the Drawings. 

h. Make adequate provision for expansion and contraction of kick plates and rails. 

1) Make provisions for removable Sections where indicated on the Drawings. 
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i. Make lower rails a single, Unspliced length between posts, or continuous. 

j. Make top rails continuous whenever possible, and attach single, Unspliced 
lengths to 3 posts minimum. 

k. Draw up fasteners tight with hand wrench or screw driver. 

l. Space attachment brackets as indicated on Shop Drawings or in manufacturer's 
installation instructions. 

m. Completed installation shall have handrails and railings rigid and free of play at 
joints and attachments. 

n. Protect handrail and guardrail finish from scratches, gouges, dents, stains, and 
other damage. 

o. Replace damaged or disfigured handrails and guardrails with new. 

p. Shortly before final acceptance of the work, and after removal of protective 
polyethylene film, clean handrails and guardrails with mild detergent or with 
soap and water. 

1) After cleaning, thoroughly rinse handrails and guardrails and wipe with soft 
cloth. 

q. Erect guardrail straight, level, plumb, and true to the positions as indicated on 
the Drawings. Correct deviations from true line of grade, which are visible to the 
eye. 

D. Ladders: 

1. Secure to supporting surface with bent plate clips providing minimum 8 inches 
between supporting surface and center of rungs. 

2. Where exit from ladder is forward over top rung, extend side rails 3 feet 

a. 3 Inches minimum above landing, and return the rails with a radius bend to the 
landing. 

b. Where exit from ladder is to side, extend ladder 5 feet 6 inches minimum above 
landing and rigidly secure at top. 

3. Erect rail straight, level, plumb, and true to position indicated on the Drawings. 

a. Correct deviations from true line or grade which are visible to the eye. 

E. Metal gratings: 

1. General: 

a. Allow 1/8-inch maximum clearance between ends of grating and inside face of 
vertical leg of shelf angles. 

b. Horizontal bearing leg of shelf angles shall be 2 inches minimum. 

c. Install aluminum plate or angles where necessary to fill openings at changes in 
elevation and at openings between equipment and grating. 

d. Install angle stops at ends of grating. 

e. Installed grating shall not slide out of rebate or off support. 

f. Weld stops in place, unless otherwise specified or indicated on the Drawings. 

g. Top surfaces of grating Sections adjacent to each other shall lie in same plane. 

2. Aluminum grating: 

a. Aluminum grating: Support on aluminum shelf angles or rebates. 
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3. Heavy-duty steel grating: 

a. Support on hot-dip galvanized structural steel rebates embedded and anchored 
in concrete. 

b. Use for roadways, traffic areas, and where indicated on the Drawings. 

F. Stairs: 

1. General: 

a. Install guard railings around stair wells as indicated on the Drawings or 
specified. 

G. Stainless steel: 

1. Welding: 

a. Passivate field-welded surfaces: 

1) Provide cleaning, pickling and Passivating as specified in this Section. 

2) Clean using Derustit stainless steel cleaner, or equal. 

H. Pipe bollards: 

1. Bollards can be anchored to existing construction with anchor bolts. Provide four 
3/4 inch bolts at each bollard unless otherwise indicated. Bollards may also be 
embedded into new concrete Foudations. 

2. Fill bollards solidly with concrete, mounding top surfaces to shed water. 
 

3.3 ADJUSTING AND CLEANING 

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

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

B. Touch-up and repair for galvanized surfaces: For damaged and field-welded metal 
coated surfaces, clean welds, bolted connections and abraded areas. 

1. For galvanized surfaces, apply organic zinc repair paint complying with 
requirements of ASTM A780, modified to 95 percent zinc in dry film. Thickness of 
applied galvanizing repair paint shall be not less than coating thickness required by 
ASTM A123 or A153 as applicable. Touch-up of galvanized surfaces with silver paint, 
Brite paint or aluminum paints is not acceptable. 

2. For factory applied finish coatings, field touch-up shall be performed by factory 
approved personnel. Touch-up shall be such that repair is not visible from a distance 
of 6 feet. 

3. A touch-up repair kit or touch-up instructions shall be provided to the Owner for 
each type of factory-applied finish. 
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END OF SECTION 
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SECTION 05 73 00 – DECORATIVE METAL RAILINGS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Shop-fabricated decorative metal railings. 

2. Delegated design of railing assemblies. 

3. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements: 

1. Section 05 05 14 for shop-applied primer. 

2. Section 05 50 00 for dissimilar metal corrosion protection. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. AWS: American Welding Society. 

2. DFT: Dry Film Thickness. 

3. HDG: Hot-Dip Galvanized. 

4. SSPC: The Society for Protective Coatings. 

B. Definitions:  

1. Fabricator: Means the metal fabricator, unless otherwise indicated.  

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Delegated Design Requirements: 

1. Engineer, fabricate, assemble, and install metal railings that conforms to the profiles 
indicated and other Contract Document requirements; meets specified performance 
criteria; and results in structurally sound, non-corroding, and weathertight 
assemblies that accommodate, resist, distribute, or transfer in-service loads without 
incipient or catastrophic failure. 

2. Maintain visual design concept indicated, including sizes, profiles, and alignments. 
Deviation from visual design concept is non-conforming work and prohibited 
without prior written acceptance by the Architect. 

B. Performance Requirements:  
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1. Railing, Handrail, and Infill Loads: Assume uniform and concentrated railing loads 
are not applied concurrently, and infill horizontal load are not applied concurrently 
with other loads. 

a. Minimum Uniform Load: At least 50 pounds per foot applied horizontally and 
vertically downward to the top rail.  

b. Minimum Concentrated Load: At least 200 pounds applied vertically downward 
and horizontally at any point along the top rail. 

c. Minimum Infill load: At least a 50-pound load horizontal load distributed over a 
one square foot area at any location.  

2. Thermal Expansion and Contraction: Accommodate movement resulting from at 
least 120 deg. F ambient and 180 deg. F material surface temperature differentials 
(changes). 

3. Dissimilar Metal Corrosion Protection: Permanently isolate metal surfaces from 
direct contact with incompatible materials and other potentially corrosive 
substrates.  

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. For manufactured items, submit manufacturer’s product data, specifications, and 
all other information necessary to show conformance to the Contract Documents, 
excluding material safety data sheets (MSDSs) and safety data sheets (SDSs), 
both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings:  

a. Submit dimensioned plans and elevations drawn to scale and showing metal 
railing layout and types. Show locations, sizes, and extents of all items, 
accessories, and trim. Label manufactured items by product name. 

b. Include project-specific dimensioned details drawn to scale showing profiles, 
shapes, joints, seams, and dimensions, including coves, miters, and corner 
conditions. Cross-reference details to plans and elevations. 

c. Indicate method of attaching, fastening, joining, adhering, and anchoring to 
adjacent construction. 

d. Show backings, embedments, fasteners, brackets, clips, cleats, straps, mounting 
devices, and other attachments. 

e. Label each attachment type; indicate manufacturer’s product name for each 
manufactured item. 

f. Indicate base material and finish, fastener material and finish, and material and 
finish of items being fastened or attached. 

g. Label welds in conformance with the requirements of AWS publication A2.4, 
“Standard Symbols for Welding, Brazing, and Nondestructive Examination”. 
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B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Delegated Design Submittals: Together with shop drawings, submit engineering 
calculations demonstrating conformance to the Contract Documents and all impacts 
of delegated design scope of work on other work. 

a. Calculations must be explicit and legible and must incorporate distinct cross-
references to submitted shop drawings in sufficient quantity to render the 
calculations readily intelligible and reviewable.  

b. At a minimum, calculations must include design loads; analysis of supporting 
construction, including section-property computations; analysis of fasteners, 
anchors, attachments, and connectors; and signature and seal of the licensed 
professional engineer responsible for preparing them. 

c. Test reports are not an acceptable substitute for calculations and are returned to 
the Contractor without review or responsive action, except to record non-
conformance with this requirement. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements:  

1. Railings and Handrails must conform to the requirements of California Building 
Code Section 11B-505. 

2. Top of gripping surfaces of handrails must be 34 inches minimum and 38 inches 
maximum vertically above walking surfaces, stair nosings, and ramp surfaces. 
Handrails must be at a consistent height above such surfaces. 

3. Clearance between handrail gripping surfaces and adjacent surfaces must be 1-
1/2 inches minimum. Handrail may be located in a recess if the recess is 3 inches 
maximum deep and 18 inches minimum clear above the top of the handrail. 

4. Handrail gripping surfaces must be continuous along their length and must not be 
obstructed along their tops or sides. The bottoms of handrail gripping surfaces must 
not be obstructed for more than 20 percent of their length. Where provided, 
horizontal projections must occur 1-1/2-inch minimum below the bottom of the 
handrail gripping surfaces. 

5. Handrail gripping surfaces with a circular cross section must have an outside 
diameter of 1-1/4-inches minimum and 2 inches maximum. 

6. Handrail gripping surfaces with a non-circular cross section must have an outside 
dimension of 4 inches minimum and 6-1/4 inches maximum, and a cross-sectional 
dimension of 2-1/4 inches maximum. 

7. Handrail gripping surfaces and any surfaces adjacent to them must be free of sharp 
or abrasive elements and must have rounded edges. 

8. Handrails must not rotate within their fittings. 

9. Handrail gripping surfaces must extend beyond and in the same direction of stair 
flights and ramp runs in accordance with California Building Code Section 11B-
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505.10. Such extensions are not required for continuous handrails at the inside turn 
of switchback or dogleg stairs and ramps. 

10. A 2-inch minimum high curb or barrier must be provided to prevent the passage of a 
4 inches diameter sphere rolling off the edges on a ramp or landing surface. Such a 
curb or barrier must be continuous and uninterrupted along the length of a ramp. 
California Building Code Section 11B-405.9.2 

B. Quality Standard: 

1. Design Standard for Galvanized Items: Items indicated as galvanized must be 
designed and fabricated in conformance with the requirements of AGA publication, 
“The Design of Products to be Hot-Dip Galvanized after Fabrication”, and ASTM A 385.  
Limit the use of vent and drain holes and locate where they drain by gravity and are 
concealed from view in the finish work. 

2. Railing Assembly Standard: Provide railings conforming to the requirements of 
NAAMM Standard AMP 510, “Metal Railings Manual”. 

3. Railing Assembly Standard: Provide railings conforming to the requirements of 
ANSI/NAAMM Standard AMP 521, “Pipe Railing Systems Manual”. 

4. Welding Standards: Welding procedures must conform to the requirements of the 
following American Welding Society publications. 

a. AWS D1.1, “Structural Welding Code – Steel”. 

b. AWS D1.2, “Structural Welding Code – Aluminum”. 

c. AWS D1.3, “Structural Welding Code – Sheet Steel”. 

d. AWS D1.6, “Structural Welding Code – Stainless Steel”. 

e. AWS D1.8, “Seismic Supplement”. 

f. AWS D9.1, “Sheet Metal Welding”. 

g. AWS D10.10, “Heating Practices For Pipe And Tube”. 

h. AWS D10.11, “Root Pass Welding For Pipe”. 

i. AWS D10.12, “Pipe Welding – Mild Steel”. 

j. AWS D10.18, “Pipe Welding – Stainless Steel”. 

k. AWS D18.2, “Stainless Steel Tube Discoloration Guide”. 

C. Qualifications:  

1. Fabricator: Company or individuals must have at least 10 years’ experience 
fabricating metal railings installed on at least 100 previous projects similar to this 
project in size, material, design, and complexity 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
metal railings for at least 30 previous projects similar to this project in size, material, 
design, and complexity. 

3. Welders: Welding personnel and supervisors must comply with the “Qualification” 
requirements of AWS quality standard publications. Only certified welders current in 
their certification may perform or supervise any welding work. 

4. Supervisors: Individuals must have at least 7 years’ experience installing metal 
railings for at least 30 previous projects similar to this project in size, material, 
design, and complexity, including at least 2 years’ supervisory experience directing 
and leading metal railing installers. 
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5. Engineer: Must be a licensed professional structural engineer registered to practice 
in California having at least 10 years’ experience performing the kind of engineering 
services indicated for at least 20 previous projects similar to this project in size, 
material, design, and complexity. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped. Furnish adequate dunnage and bracing during 
storage.  

1. Prevent stored items from contacting the floor or ground, from soiling and staining, 
and from deterioration and damage. 

2. If items are not stored in an enclosed location, then cover the tops and sides with 
securely-tied, waterproof, and breathable covers. Unvented polyethylene tarpaulins 
do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath tarpaulin during certain environmental 
conditions) 

3. Incline covered items to ensure maximum drainage of accumulated moisture. 

4. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to other sources of deterioration and damage. 

C. Handling: Handle items in a manner that that prevents damage. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective railing components with undamaged new railing components that do not 
exhibit deterioration, damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 METAL RAILINGS  

A. Posts and Rails: Indicated on the Drawings. 

B. Infill: Indicated on the Drawings. 

C. Handrails: Fabricate from at least 0.1196-inch BMT (MSG 11) steel mechanical tubing. 

D. Guardrail Brackets: Indicated on the Drawings. 
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E. Wall Handrail Brackets: “1701-2” cast ductile iron wall mount handrail bracket, Style U, 
with a projection of 2-1/2 inches from wall to center of handrail, and one 3/8-16 tapped 
mounting hole for use with flat or round handrail, unfinished; manufactured by R&B 
Wagner, Inc., or equal. Provide “B1416” anchor plate; or “1722” wall mount filler for 5/8-
inch drywall where required to prevent crushing finish material. 

2.2 MATERIALS 

A. Steel:  

1. Steel Plate: ASTM A 36 (mild steel). 

2. Uncoated Steel Coil, Sheet, and Strip: Finished cold-rolled steel coil, sheet, and strip 
conforming to ASTM A 1008, CS Type B (commercial steel), unexposed (interior 
items) and exposed, temper rolled (exterior items), regular matte finish (40 to 59 
AA), mill phosphatized. 

3. Hot-Rolled Steel Rods, Bars, and Shapes: ASTM A 36 (mild steel), merchant quality.  

4. Steel Pipe: ASTM A 53, black pipe, Type and Grade as indicated below, size and 
weight class, schedule number, or outside diameter indicated and wall thickness 
required by engineering calculations for type of use indicated. 

a. Appearance: Type S (seamless). 

b. Bending: Provide Grade A pipe when cold bending is required; otherwise provide 
Grade B pipe. 

5. Steel Structural Tubing: ASTM A 500, Grade A, black, round or shaped hot-formed 
tubing as indicated, outside diameter or dimensions as indicated, and calculated wall 
thickness required by engineering calculations for type of use indicated. Provide 
seamless tubing. 

6. Mechanical Tubing: ASTM A 513, black, Type 5 M.D. (mandrel drawn or Drawn over a 
Mandrel). 

B. Stainless Steel: 

1. Stainless Steel Bars, Hot-Rolled or Extruded Shapes: ASTM A 276, Condition T 
(hardened and tempered at a relatively high temperature), Type 304L (for welded 
applications) or Type 304 (for all other applications) No. 4 (directional) finish, 
passivated in conformance with ASTM A 967. 

2. Stainless Steel Pipe: ASTM A 312, Grade TP (pipe), Type 304L (for welded 
applications) or Type 304 (for all other applications) No. 4 (directional) finish, 
passivated in conformance with ASTM A 967. 

3. Stainless Steel Plate and Flat Bar:  

a. Exposed Locations: ASTM A 666 (annealed and tempered), Type 304L (for 
welded applications) or Type 304 (for all other applications) No. 2 (half hard) 
temper (hardness between Rockwell B-65 and B-70; can be bent 90 degrees 
across the direction of rolling around a radius equal to its thickness), passivated 
in conformance with ASTM A 967. 

b. Concealed Locations: ASTM A 240 (annealed) Type 304L (for welded 
applications) or Type 304 (for all other applications), No. 2 (half hard) temper 
(hardness between Rockwell B-65 and B-70; can be bent 90 degrees across the 
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direction of rolling around a radius equal to its thickness), passivated in 
conformance with ASTM A 967. 

4. Stainless Steel Tubing: ASTM A 554, Grade MT (tubing), Type 304L (for welded 
applications) or Type 304 (for all other applications), No. 4 (directional) finish, 
passivated in conformance with ASTM A 967. 

C. Aluminum:  

1. Standard Structural Profiles (Alloy 6061-T6): ASTM B 308. 

2. Extruded Bars, Shapes and Tubes: 

a. Standard Structural Profiles (Alloy 6061-T6): ASTM B 308. 

b. Extruded Aluminum Bars and Shapes: ASTM B 221.  

1) Alloy and Temper: 6063-T5 or T6 for primary components; 6063-T5 or T6, 
6005-T5, 6105-T5 or 6061-T6 for structural components. 

2) Minimum Thickness: At least 0.125-inch. 

3. Aluminum Tubing:  

a. Seamless Drawn Aluminum Tubes: ASTM B 210. 

b. Extruded Aluminum Tubes: ASTM B 221 or ASTM B 483. 

2.3 ACCESSORIES 

A. Fastenings: Provide backings, inserts, loose connection hardware, fasteners, anchors, 
attachments, connectors, and other items supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

B. Flanges and Anchors: Unless otherwise indicated, provide cast or formed metal of the 
same type, material, and finish as the supported metal fabrications. 

C. Grout:  

1. Description: Pre-packaged, non-shrink, non-metallic, non-corrosive, non-staining, 
non-gaseous grout conforming to ASTM C 1107, Grade A (drypack) and 
Grades B and C (flowable grout) of a consistency suitable for application within a 30-
minute working time. 

2. Type: Grout specifically recommended by the manufacturer for interior and exterior 
applications. 

3. Minimum 28-day Compressive Strength: At least 7,500 pounds per square inch. 

D. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.4 FABRICATION 

A. Shop Fabrication: 

1. Fabricate items in largest sections practicable to minimize field jointing.   
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2. Fabricate exposed work precise, straight, and true to line, size, and shape; plumb, 
level, and square within allowable tolerances; and with accurate angles and surfaces, 
and crisp straight edges. 

3. Fabricate exposed connections with flush hairline joints, and square and true edges 
and corners. 

4. Form bent metal corners to the smallest radius possible without causing grain 
separation or otherwise impairing the strength of the material. 

5. Bend pipe without collapsing or deforming its walls, to produce a smooth, uniform 
curved section and to maintain uniform sectional shape. 

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

7. Cut, reinforce, drill, punch, thread, and tap metal railings as necessary to receive 
other fabrications, components, accessories, hardware, and similar items, and as 
required to securely attach to supporting construction 

8. Before cleaning, treating, and applying specified finishes, remove blemishes by 
grinding. 

9. Remove sharp or rough areas on exposed surfaces. Ease exposed edges to a nominal 
1/32-inch radius. 

B. Welded Joint Finish Appearance: NOMMA Finish #1. (no evidence of a welded joint) 

C. Fabrication Tolerances: Fabricated items must conform to the following; specified 
tolerances are non-cumulative. 

1. Squareness: Not more than 1/8-inch difference in diagonal measurements. 

2. Maximum Offset between Components at Joints: 1/16-inch except that at welded 
joints, offset are prohibited. 

3. Maximum Misalignment of Adjacent Members: 1/16-inch. 

4. Maximum Bow: 1/8-inch in 48 inches. 

5. Maximum Deviation from Plane: 1/16-inch in 48 inches. 

2.5 FINISHES 

A. Steel: Shop prime in conformance with Section 05 05 14. 

B. Stainless Steel: No. 4 (directional) finish, passivated in conformance with ASTM A 967. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify that in-place construction conforms to the manufacturer’s 
requirements or recommendations and satisfies all other conditions that might affect the 
quality of installation or the durability, appearance, or performance of installed items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the fabricator’s instructions and 
other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 PREPARATION 

A. Dissimilar Metal Corrosion Protection: Prevent galvanic action by permanently isolating 
metal surfaces from direct contact with more noble or cationic metals, incompatible 
materials, and other potentially corrosive surfaces in conformance with 
Section 05 50 00. 

3.3 INSTALLATION 

A. General Requirements: 

1. Scribe and cope items as necessary for an accurate fit. Perform required cutting, 
drilling, and fitting for metal railing installation. 

2. Set metal railings true to line, to required levels and lines, plumb, square, and cut and 
fitted without warp or rack; sloped or level as required; with flush well-fitted joints; 
and in alignment with adjacent construction.  

3. Shim as required with concealed shims. 

4. Dry-pack metal railings supported on concrete and masonry to provide firm, level 
bearing surfaces. 

5. Provide temporary bracing or anchors for items indicated as built into concrete, 
masonry, or similar construction. 

6. Fit exposed connections accurately to form flush hairline joints 

B. Interface with Adjacent Items:  

1. Attachment: Provide materials, components, and accessories normally furnished or 
necessary to securely attach metal railings to supporting construction. 

2. Field Welding: 
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a. Comply with AWS quality standard publications for manual shielded arc welding 
procedures, appearance and quality of welds, and methods to correct faulty 
welds. 

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

c. Before welding, grind to remove zinc coating from one to 4 inches from either 
side of the intended weld zone and on both sides of the item. 

d. Obtain fusion without undercut or overlap. 

e. Promptly remove welding flux. 

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

g. Do not weld, cut, or abrade exterior surfaces hot-dip galvanized after fabrication 
and are for bolted or screwed field connections.  

h. Field-weld connections indicated as exposed joints but cannot be shop-welded 
because of shipping size limitations.  

i. Welds remaining exposed must be ground smooth and flush to match and blend 
with parent metal surfaces. 

j. Clean field welds, weld spatter, bolted connections, and abraded areas promptly 
after installation. 

C. Installation Tolerances: Install metal railings to an allowable tolerance variation of not 
more than 1/4-inch from true position and not more than 1/8-inch and from plumb, 
level, and alignment. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 
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D. Damaged Primer Touchup: Clean and prepare damaged primed surfaces in conformance 
with manufacturer’s published instructions and SSPC surface preparation standard 
SSPC-SP11 “Power Tool Cleaning to Bare Metal”. 

1. Sand smooth and re-clean. 

2. Spot-prime bare metal surfaces with specified primer applied to a total spot primer 
DFT of at least 5 mils. 

3. Overlap undamaged primer areas with spot primer at least 2 inches. 

3.5 CLEANING 

A. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, TAGDSC, ELMTB, CLSB1090, MFRES, SFRES, HSPTLTY, IDNO1 



DIVISION 06

WOOD, PLASTICS, AND COMPOSITES
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SECTION 06 05 73 - WOOD TREATMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Related Documents:
1. All Drawings, general and supplemental conditions, including Division 01 specifications 

apply to this section.

B. Section Includes:
1. Pressure treatment of wood at grade.
2. Fire-retardant treated plywood roof decking.
3. Fire-retardant treated head, jamb, and sill, window rough framing above grade.

C. Related Sections:
1. Section 061000 - Rough Carpentry:  Wood framing to receive pressure treatment or fire-

retardant treatment.

1.2 SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product. 
1. Include data for wood-preservative treatment from chemical treatment manufacturer 

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

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

3. For fire-retardant treatments specified to be High-Temperature (HT) type, include 
physical properties of treated lumber both before and after exposure to elevated 
temperatures, based on testing by a qualified independent testing agency according to 
ASTM D5664.

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

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment, and manufacturer’s instructions for handling, storing, installing and finishing 
treated materials.

B. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project:
1. Wood-preservative-treated wood.
2. Fire-retardant-treated wood.

WOOD TREATMENT 06 05 73 - 1
Prepared by 4Creeks, Inc.
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1.3 DELIVERY, STORAGE, AND HANDLING

A. Keep materials under cover and dry.  Protect from weather and contact with damp or wet 
surfaces.  Stack lumber, plywood, and other panels.  Provide for air circulation within and 
around stacks and under temporary coverings. 

B. For lumber and plywood pressure treated with waterborne chemicals, place spacers between 
each bundle to provide air circulation. 

PART 2 - PRODUCTS

2.1 PRESSURE TREATMENT OF WOOD

A. Pressure Treatment Materials:  CBC 2303.1.9, AWPA and ICC and as follows:
1. Copper Azole (CA):  Minimum retention of 0.2 lbs/cu ft by assay, oxide basis, for wood 

exposed to weather; 0.41 lbs/cu ft for wood in contact with ground or foundation 
concrete.  Penetration of preservative shall conform to ASPA guidelines and the 
requirements of the ICC.

2. Alkaline Copper Quat (ACQ):  Minimum retention of 0.25 lbs/cu ft by assay, oxide basis, 
for wood exposed to weather (marine environments); 0.40 lbs/cu ft for wood in contact 
with ground.  Penetration of preservative shall conform to ASPA guidelines and the 
requirements of ICC.

B. Preservative pressure treat lumber and plywood with water-borne preservatives to comply 
with AWPA U1, and with requirements indicated below.  Mark each treated item with the 
AWPB Quality Mark Requirements.

C. Pressure-treat above-ground items with preservatives to a minimum retention specified 
above.  For interior uses, after treatment, kiln-dry lumber and plywood to a maximum 
moisture content, respectively, of 19 percent and 15 percent.  Treat indicated items and the 
following:
1. Wood cants, nailers, curbs, blocking, stripping, and similar members in connection with 

roofing, flashing, vapor barriers, and waterproofing.
2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 

contact with masonry or concrete.
3. Wood framing members less than 18-inches above grade.
4. Wood floor plates installed over concrete slabs directly in contact with earth.

D. Complete fabrication of treated items prior to treatment, where possible.  If cut after 
treatment, coat cut surfaces to comply with AWPA M4.  Inspect each piece of lumber or 
plywood after drying and discard damaged or defective pieces.

2.2 FIRE RETARDANT TREATMENT OF WOOD

A. Fire-Retardant-Treated Wood:  Pressure impregnate lumber and plywood where indicated 
with fire-retardant chemicals to comply with AWPA U1; identify "fire-retardant-treated 

WOOD TREATMENT 06 05 73 - 2
Prepared by 4Creeks, Inc.
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wood" with appropriate classification marking of UL, Inc., U.S. Testing, Timber Products 
Inspection, Inc. or other testing and inspecting agency acceptable to authorities having 
jurisdiction.

B. Use fire retardant chemicals free of halogens, formaldehyde, ammonium phosphate, and 
sulfates.

C. Current Evaluation/Research Reports:  Provide fire-retardant-treated wood for which a 
current model code evaluation/research report exists that is acceptable to authorities having 
jurisdiction and that evidences compliance of fire-retardant treated wood for application 
indicated.

D. For interior locations use fire-retardant chemical formulation that produces treated lumber 
and plywood with the following properties under conditions present after installation:
1. No reduction takes place in bending strength, stiffness, and fastener holding capacities 

below values published by manufacturer of chemical formulation that are based on tests 
by a qualified independent testing laboratory of treated wood products identical to those 
indicated for this Project under elevated temperature and humidity conditions 
simulating installed conditions.

2. No other form of degradation occurs due to acid hydrolysis or other causes related to 
manufacture and treatment.

3. No corrosion of metal fasteners results from their contact with treated wood.
4. No reduction takes place in bending strength, stiffness, and fastener holding capacities 

below values published by manufacturer of chemical formulation that are based on tests 
by a qualified independent testing laboratory of treated wood products identical to those 
indicated for this Project under elevated temperature and humidity conditions 
simulating installed conditions.

5. No other form of degradation occurs due to acid hydrolysis or other causes related to 
manufacture and treatment.

6. No corrosion of metal fasteners results from their contact with treated wood.

E. Inspect each piece of treated lumber or plywood after drying and discard damaged or 
defective pieces.

PART 3 - EXECUTION

3.1 CUTTING AND PATCHING

A. Field-treat cuts and holes in pressure-treated wood with same material as used in treatment.

B. Minor cutting and boring of the structural carpentry for the installation of plumbing, 
mechanical, electrical or other work shall be done by each trade.

C. Obtain approval of Architect/Engineer prior to cutting wood, joists, or stiffeners.

WOOD TREATMENT 06 05 73 - 3
Prepared by 4Creeks, Inc.
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3.2 PROTECTION

A. Promptly, neatly, and satisfactorily repair or reconstruct any portion of the Work damaged 
or disfigured by accident or other cause during the time between the finishing of the portion 
and the completion of the whole Work.

B. Leave the Work without blemish at final completion.

END OF SECTION

WOOD TREATMENT 06 05 73 - 4
Prepared by 4Creeks, Inc.
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: Carpentry normally not exposed to view, related metal items, and 
connectors. 

B. Related Sections: 

1. Section 016000 - Product Requirements. 

2. Section 051200 - Structural Steel. 
 

1.2 REFERENCES 

A. American Society of Mechanical Engineers (ASME): 

1. B18.2.1 - Square and hex bolts and screws. 

2. B18.6.1 - Wood screws. 

B. American Softwood Lumber Standard (ASLS): 

1. PS 20 -softwood lumber, product standard. 

C. ASTM International (ASTM): 

1. D226 - Standard specification for asphalt-saturated organic felt used in roofing and 
waterproofing. 

2. F1667 - Standard specification for driven fasteners: Nails, spikes, and staples. 

D. California Redwood Association (CRA): 

1. Standard specification for grades of California redwood lumber. 

2. Redwood Inspection Service (RIS). 

E. U.S. Department of Commerce (DOC): 

1. Voluntary product standard PS 1-07 - structural plywood. 

F. West Coast Lumber Inspection Bureau (WCLIB): 

1. Standard no. 17 - grading rules for west coast lumber. 

G. Western Wood Products Association (WWPA): 

1. Western lumber grading rules. 
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1.3 SUBMITTALS 

A. Shop Drawings. 

1. Product Data. 
 

1.4 QUALITY ASSURANCE 

A. Grade lumber in accordance with following: 

1. Douglas fir and larch lumber: 

a. WCLIB grading rules. 

b. WWPA grading rules. 

c. ASLS PS 20. 

2. Redwood lumber: CRA and RIS grading rules. 

B. Stamp each piece of lumber with grade, species, and size. 

C. Identify each panel of softwood plywood with appropriate APA grade-trademark. 
Plywood shall meet requirements doc PS 1-07. 

D. Grade lumber 2 inches, 3 inches, and 4 inches thick in accordance with ASLS PS 20. 
Identify with grade name and species only without reference to paragraph numbers. 

E. Grade lumber 6 inches and larger under provisions of WWPA. Identify with grade, 
species, and size. Equivalent members graded by WCLIB will be accepted unless 
specifically excluded. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Cover Products for protection from damage and moisture. 

B. Stack lumber to permit good air drying. Position separators at each layer and between 
soil and first layer 

 

PART 2 - PRODUCTS 

2.1 WOOD 

A. Minimum lumber grade requirements for framing and sheathing: 
 

Classification Nominal Size Species and Minimum Grade 

Studs  2 by 3, 2 by 4 
DF-L Number 2 or Construc-
tion 
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  2 by 6, 2 by 8 DF-L Number 2  

Roof Joists 
2 by 6 Through 2 by 
14 DF-L Number 2 

Floor Joists and Planking 
2 by 6 Through 2 by 
14 DF-L Number 2 

Headers, Beams, and String-
ers 

4 by 4 Through 4 by 
14 DF-L Number 1 

  
6 by 6 Through 6 by 
14 

DF-L Number 1 (WWPA 70-
11) 

Posts and Timbers 6 by 6 and Larger DF-L Number 1 

Boards 1 by DF-L Construction 

Framing Lumber All Sizes DF-L Number 2 

Blocking and Bridging 
2 by 3 Through 2 by 
14 DF-L Number 3 

DF-L = Douglas Fir - Larch (North) Grouping 
 

B. Species shall be as specified, or any combination of species allowed by grading rules. 

C. Lumber 4 inches thick and less: Seasoned or kiln-dried with maximum 19 percent 
moisture. 

D. Lumber thicker than 4 inches: Seasoned to minimize warping and twisting. 

E. Lumber surfaces: Surfaced four sides (S4S), unless otherwise specified or indicated on 
the Drawings. 

F. Lumber shall be free of bow, warp, or twist. Pieces with serious defects will be discarded 
regardless of grading. 

G. Sills, cants, and Nailers for fascia for roofing: Preservative pressure-treated number 2 or 
better douglas fir. 

H. Roof Nailers: Use preservative pressure-treated number 2 or better douglas fir Nailers 
for gravel stops at edges of roof and at roof expansion joints. Match thickness of Nailers 
and roof insulation. 

I. Redwood: 

J. Redwood for baffles and stop logs: [Select heart.] 
 

2.2 PLYWOOD 

A. Plywood: 

1. Doc PS 1-09 for structural plywood. 
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B. Plywood with edges or surfaces permanently exposed to weather: Exterior type with 
exterior type glue, grade a-c. 

C. Plywood roof sheathing: Exterior type with exterior type glue, of thickness and grade as 
indicated on the Drawings. 

D. Plywood sheathing exposed at overhangs: Exterior type plywood with exterior type glue, 
grade a-c or better. 

E. Miscellaneous plywood: Exterior type plywood of thickness indicated on the Drawings, 
grade a-c, or as otherwise indicated on the Drawings. 

F. Plywood for roof diaphragms and shear walls: As indicated on the Drawings. 
 

2.3 ROUGH HARDWARE 

A. Fasteners: 

1. Nails: ASTM F1667 common wire nails or spikes with full head. 

2. Bolts, nuts, and studs: ASME B18.2.1, hot-dip galvanized. 

3. Washers: Hot-dip galvanized square or round steel plate washers, or malleable iron 
washers with following dimensions: 

a. Hot-dip galvanized square steel washers: 

Bolt Diameter Washer Dimensions 

1/2 Inch 2-1/2 by 2-1/2 by 1/4 Inches 

5/8 Inch 2-1/2 by 2-1/2 by 1/4 Inches 

3/4 Inch 2-3/4 by 2-3/4 by 5/16 Inches 

7/8 Inch 3-1/4 by 3-1/4 by 5/16 Inches 

1 Inch 3-3/4 by 3-3/4 by 3/8 Inches 

b. Hot-dip galvanized round steel washers: 

Bolt Diameter Washer Dimensions 

1/2 Inch 2-1/2 Inch Diameter by 1/4 Inch 

5/8 Inch 2-3/4 Inch Diameter by 1/4 Inch 

3/4 Inch 3 Inch Diameter by 5/16 Inch 

7/8 Inch 3-1/2 Inch Diameter by 3/8 Inch 

1 Inch 4 Inch Diameter by 7/16 Inch 

c. Round malleable iron washers: 

Bolt Diameter Washer Dimensions 

1/2 Inch 2-1/2 Inch Diameter by 1/4 Inch 

5/8 Inch 2-3/4 Inch Diameter by 5/16 Inch 

3/4 Inch 3 Inch Diameter by 7/16 Inch 

7/8 Inch 3-1/2 Inch Diameter by 7/16 Inch 

1 Inch 4 Inch Diameter by 1/2 Inch 
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4. Lag screws: ASME B18.2.1, hot-dip galvanized. 

5. Wood screws: ASME B18.6.1. 

6. Nails, screws, bolts, plates, and other fasteners exposed to weather or on Building 
exteriors shall be hot-dip galvanized or of series 300 stainless steel. 

7. Anchor bolts, concrete anchors, flush shells, and powder actuated fasteners: As 
specified in Section 051200. 

8. Sheet metal connectors: 

a. Manufacturers: One of the following or equal: 

1) Simpson strong-tie Company, Inc. 

2) USP structural connectors. 

b. Material: Sheet steel, hot-dip galvanized after fabrication. 

c. Model numbers: As indicated on the Drawings. 

d. Nails, typical: Common, hot-dip galvanized. 

e. Nails, joist hanger: Special, hot-dip galvanized, providing full Building code 
lateral load resistance values for common nails. 

B. Miscellaneous hardware: 

1. Clamps, expansion screws, anchors, and plates: Standard Products of established 
manufacturers of proper size and strength to adequately fasten, support, and 
maintain members in place. 

2. Hardware exposed to weather or on Building exteriors: Hot-dip galvanized. 

C. Building paper: ASTM D226; Unperforated; No. 15 unless otherwise indicated. 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that conditions are satisfactory for installation of Products as specified in Section 
016000. 

 

3.2 GENERAL 

A. Notch, cope, and miter meeting members so meeting members have full bearing without 
Overcutting or undercutting. 

B. Accurately cut, fit, and frame lumber. 
 

3.3 SILLS AND PLATES 

A. Install 2 layers of Building paper under sills and members fasten to concrete or masonry. 
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B. Secure sills to foundation as indicated on the Drawings. When not indicated on the 
Drawings, anchor sills with 1/2-inch diameter hot-dip galvanized anchor bolts at 4-foot 
centers and within a minimum of 6 inches from each end of each member. 

C. Set plates on top of masonry and concrete walls level and in same plane. 

D. Anchor plates to masonry or concrete with anchor bolts of size and spacing indicated on 
the Drawings. Install anchor bolt within 6 inches of member ends. 

E. Use cement grout, when necessary, to assure full bedding and leveling of plates. 
 

3.4 WALLS 

A. Erect walls plumb and true to line. 

B. Frame walls and partitions with studs of sizes and spacing indicated on the Drawings 
and at not greater than 16 inches on center. 

C. Provide double studs at openings and triple studs at corners. 

D. Provide double plates at top of wall studs, arranging to form continuous horizontal ties. 
Splice individual plates and stagger ends of double plates. 

E. Provide two 2-BY-6 lintels for openings up to 48 inches and two 2-BY-8 lintels for 
openings from 48 inches to 72 inches. 

F. Frame openings for large pipes and ducts and for receiving recessed Work in partitions 
without cutting structural members. 

G. Place nailing blocks and backing necessary for attachment of ground, trim, fixtures, and 
miscellaneous items. Cut, fur, and install backing required for plumbing and heating 
pipes, fixtures, and electrical Work. 

H. Provide fire retardant pressure-treated wood within metal-framed partitions and 
furring. 

I. Provide blocking for attaching paneling, trim, and similar items to framing. 

J. Do not cut wood beams or joists and plates in bearing walls for passage of pipes. 

K. Coordinate requirements for sleepers for mechanical equipment and curb openings with 
Work of other Sections for locations and sizes. 
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3.5 ROUGH HARDWARE 

A. Provide nailing as indicated on the Drawings or in accordance with fastening schedule 
specified in Building code, whichever is more stringent. Do not use box and sinker nails. 

B. Install bolts and other fastenings as indicated on the Drawings or in accordance with 
Building code, whichever is more stringent. 

C. Prebore nail holes where required to avoid splitting of wood members. Remove and 
replace split pieces. 

D. Prebore holes for screws and lag screws, then screw into place. When wood screws and 
lag screws are defective because they have been driven into place with hammer, replace 
wood members involved with new members. 

E. Drill holes for bolts 1/32-inch larger than bolt shank unless otherwise indicated on the 
Drawings. 

F. Perform final bolting after structural members have been properly aligned. 

G. Place washers under heads of bolts and nuts and heads of lag screws bearing on wood. 
Align exposed bolts. 

H. Power nailing will be permitted where nails are as specified and provided installation 
does not mar or damage wood members. Nails shall have full head. Do not overdrive 
nails. 

I. Drive nail heads for plywood diaphragms flush with plywood surface. Where nails have 
been Overdriven in plywood panel, remove and replace plywood, nails, and damaged 
supporting members. 

1. Use common nails unless otherwise indicated on the Drawings 
 
 
 
 
 
 

END OF SECTION 
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SECTION 06 16 43 – GMF GYPSUM SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. GMF gypsum sheathing. 

2. Installation materials. 

3. Joint treatment materials. 

4. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. GMF: Glass Mat Faced. 

B. Definitions:  

1. Manufacturer: Means the sheathing manufacturer, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Scheduling: Schedule installation to keep sheathing exposure to UV within the 
manufacturer’s recommended limits. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings: Include project-specific dimensioned details drawn to scale showing 
conditions not detailed on the product data; or that are detailed, but not in a manner 
specific to the project. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 
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1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished sheathing.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

1.5 QUALITY ASSURANCE 

A. Source Limitations: 

1. Sheathing must be obtained through one source from the same manufacturer (to 
ensure compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Sheathing must be manufactured in North America by a domestic company from 
gypsum mined in North America; synthetic gypsum recovered from coal-fired plants 
operating in North America (FGD gypsum); or a combination of both. 

a. Sheathing manufactured outside of North America by a domestic company are 
prohibited. 

b. Sheathing manufactured outside of North America by a foreign company and 
relabeled or rebranded by a domestic company are prohibited. 

3. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Qualifications:  

1. Installer: Company or individuals must have at least 5 years’ experience installing 
sheathing for at least 30 previous projects similar to this project in size, material, 
design, and complexity. 

2. Supervisors: Individuals must have at least 7 years’ experience installing sheathing 
for at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
sheathing installers. 

1.6 HANDLING 

A. General: Comply with GA publication GA 801 “Handling Gypsum Board” and applicable 
requirements of ASTM C 1264 for the inspection, rejection, certification, packaging, 
marking, shipping, handling, and storage of gypsum sheathing products. 
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B. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

C. Storage: Store unloaded items as shipped. Furnish adequate dunnage and bracing during 
storage. 

1. Prevent stored items from contacting the floor or ground, from soiling and staining, 
and from deterioration and damage. 

2. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to heat, sudden changes in temperature, and UV exposure 
beyond the manufacturer’s limits; or exposed to other sources of deterioration and 
damage. 

3. If items are not stored in an enclosed location, then cover the tops and sides of stored 
items with securely-tied, waterproof, breathable covers. Unvented polyethylene 
tarpaulins do not qualify as breathable covers and are prohibited (due to potential 
accumulation of moisture beneath the tarpaulin during certain environmental 
conditions). 

4. Incline covered items to ensure maximum drainage of accumulated moisture. 

D. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

E. Damaged Item Replacement: Promptly remove and replace items that are deteriorated, 
damaged, or defective with undamaged new items that do not exhibit deterioration, 
damage, or defects. 

F. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer: Provide products manufactured by one of the following, or equal. 

1. CertainTeed Corp. 

2. Georgia Pacific Gypsum LLC.  

3. National Gypsum Co. 

4. USG Corp. 

2.2 GMF GYPSUM SHEATHING 

A. Description: Gypsum-based GMF commercial sheathing conforming to ASTM C 1177  
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B. Application: Installed to the outside face of above-grade exterior wall framing members 
to serve as a substrate for exterior wall finishes. 

C. Restrictions: May not be used 

1. below grade; 

2. within roofing assemblies, including gypsum panels installed vertically within 
roofing assemblies on the roof side of parapet wall framing members as a substrate 
for the roofing membrane; 

3. as a backerboard for tile; 

4. as a structural product (may not be used in lieu of plywood where required);  

5. as a base for nailing or mechanical fastening; and 

6. for immersion in water or sustained exposure to water and moisture, including 
cascading roof or floor water, which must be directed away from the sheathing until 
appropriate drainage is installed. 

D. Products: Provide one of the following, or equal. 

1. “GlasRoc Sheathing” manufactured by CertainTeed Corp.  
(ICC-ES Report No. ESR-2460) 

2. “DensGlass Sheathing” manufactured by Georgia Pacific Gypsum LLC.  
(ICC-ES Report No. ESR-3087) 

3. “Gold Bond e2XP Extended Exposure Sheathing” manufactured by National 
Gypsum Co. (ICC-ES Report No. ESR-2743) 

4. “SECUROCK Glass-Mat Sheathing Panels” manufactured by USG Corp.  
(ICC-ES Report No. ESR-3044) 

E. Requisite Properties: 

1. Minimum Size: Provide at least 4-foot by 8-foot sheets. 

2. Minimum Thickness: 1/2-inch regular core panels and 5/8-inch Type X panels. 

3. Edges: Tapered long edges and square ends. 

4. Facers: Heat-cured, acrylic-coated, fiberglass mat wrapped around panel face, back 
side, and long edges. Water repellent paper facers and backings are prohibited. 

5. UV Exposure Limit: Cover within 270 calendar days. 

2.3 INSTALLATION MATERIALS 

A. Fasteners: Provide 0.164-inch shank diameter (#8-32 UNC) by at least 1-1/4-inch-long 
Philips drive socket, bugle or wafer head, self-drilling stainless steel, bi-metal, duplex 
anti-corrosive steel, 3-coat anti-corrosive steel, or ceramic-coated anti-corrosive steel 
screw fasteners, unless another fastener type is explicitly indicated; or is otherwise 
supplied, required, recommended, or accepted by the manufacturer. 
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2.4 JOINT TREATMENT MATERIALS 

A. Sheathing Tape: Polypropylene panel joint tape is prohibited. (provides for short-term 
joint protection only) 

B. Joint Sealant: 

1. Glass Mesh Tape Reinforcing:  

a. Description: At leash 2-inch wide, alkali-resistant, polymer-coated, 10x10 glass-
fiber mesh tape. Polypropylene sheathing tape is prohibited. 

b. Application: Used in combination with joint sealant as a panel joint and 
penetration treatment for long-term joint protection. 

c. Product: Supplied, required, recommended, or accepted by the manufacturer. 

2. Sealant: Provide fluid-applied low modulus joint sealant specified in Section 07 92 00, 
unless another type of sealant; or supplied, required, recommended, or accepted by 
the manufacturer to seal sheathing joints and fastener penetrations. 

C. Seam Seal Tape (Alternate):  

1. Description: 40-mil thick, self-adhering, cold-applied, rubberized asphalt/HDPE 
flexible flashing tape. 

a. Acrylic-coated polypropylene sheathing tape is prohibited.  

b. Glass mesh tape applied without sealant is prohibited. 

2. Application: Used as an alternate panel joint and penetration treatment for long-term 
joint protection. 

3. Products: Provide the following manufactured by GCP Applied Technologies, or 
equal, unless another type of seam seal tape is explicitly indicated; or is otherwise 
supplied, required, recommended, or accepted by the manufacturer. 

a. Primer: “Perm-A-Barrier Primer Plus”, or equal, water-based primer required for 
cementitious and exterior gypsum sheathing substrates. 

b. Flashing Tape: “Perm-A-Barrier Wall Flashing”, or equal, self-adhesive, 
rubberized asphalt/polyethylene flashing tape. 

c. Maximum UV Exposure Limit: Cover within 60 days. 

2.5 ACCESSORIES 

A. Accessories: Provide accessories and secondary items normally furnished or necessary 
for a complete installation; or supplied, required, recommended, or accepted by the 
manufacturer for actual in-service conditions applicable to the project. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install sheathing using materials and methods required, recommended, or accepted 
by the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Installed sheathing must be warrantable. Do not install, correct, or replace sheathing 
in a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Furnish units in longest available lengths to minimize end joints. 

2. Pre-cut panels and make accurate cutouts for penetrations. 

3. Position gypsum sheathing next to framing with coated side away from studs. 

a. Fit ends closely. 

b. Cut panel to required size and make cutouts. 

c. Leave 1/8-inch gap between penetrating items and panel edges. 

4. Orient panels with long edge perpendicular to framing and short edges vertically 
oriented and centered over studs.   

a. Fit sheathing snugly around openings. 

b. Install panels with at least a 3/8-inch gap where non-load-bearing construction 
abuts structural elements. 
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c. Install panels with at least a 1/4-inch gap where they abut masonry or similar 
materials that may retain moisture. 

d. Do not bridge building expansion or seismic joints. Cut and space edges of panels 
to match framing spacing. 

5. Accurately fit exposed connections to form flush hairline joints. 

6. Securely fasten sheathing panels to framing.  

a. Stagger vertical joints at least 16 inches on center, but not less than one framing 
space between adjacent rows. 

b. Locate fasteners at least 3/8-inch from perimeter edges, and space fasteners a 
maximum of 8 inches on center, both along the panel perimeter and over the 
panel face. 

c. Drive fasteners to bear tightly against sheathing faces. Do not break or rupture 
facing, fracture underlying core or countersink fasteners. 

d. Do not use staples or adhesives to fasten sheathing to framing. 

7. When sheathing panels are installed in sloped wall applications, the sloped portions 
of the wall must be temporarily protected with a weather-resistive barrier specified 
in Section 07 25 13 until cladding systems are installed.  

8. Exposed wall ends, including tops of walls (parapets) must be covered to prevent 
water from infiltrating the wall assembly. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach sheathing to supporting construction. 

D. Installation Tolerances: Install sheathing to an allowable tolerance variation of not more 
than 1/4-inch from true position and not more than 1/8-inch from plumb, level, and 
alignment. 

3.3 PANEL AND PENETRATION JOINT TREATMENT 

A. Panel Joint and Penetration Treatment for Long-Term Wind and Water Protection 
(Partially-Controlled Enclosure):  

1. Promptly after sheathing is installed, apply glass mesh joint tape to panel joints and 
penetrating items promptly after sheathing is installed. 

2. Center tape over sheathing panel joints and on perimeter openings surrounding 
penetrating items. 

3. Provide an overlap at intersections at least equal to the tape width. 

4. Apply at least a 3/8-inch continuous bead of sealant over the glass mesh joint tape, 
centered over sheathing panel joints; and to fasteners and perimeter of openings 
surrounding penetrating items. 

5. With a trowel, compress and embed the sealant into the entire surface of the tape 
creating a continuous, flat, and level surface.  

6. Fastener Treatment: Apply sealant or liquid flashing to each exposed fastener; trowel 
level and smooth. 
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B. Alternate Panel Joint and Penetration Treatment: As an alternate to sealant and glass 
mesh tape, specified seam seal tape may be provided when applied to properly prepared 
and primed sheathing surfaces in conformance with the seam seal tape manufacturer’s 
published installation instructions. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed sheathing in place from prolonged exposure to UV manufacturer’s 
recommended limits, and other sources of deterioration and damage until covering. If 
exposed to UV for more than the recommended limit, then sheathing must be removed 
and replaced in conformance with the manufacturer's instructions. 

B. Do not store anything adjacent to or against installed sheathing unless they are 
protected from damage, as accepted in writing by the manufacturer’s representative. Do 
not use installed sheathing as work surfaces. 

C. Remove protection when it’s no longer needed and before covering. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

RSTLNE, TAGDSC, ELMTB, CLSB2010.12, CLSB3080, RSTLNR, IDNO2 
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SECTION 06 41 19 – PLASTIC LAMINATE-CLAD WOOD CASEWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Shop-fabricated wood cabinets and casegoods. 

2. Plastic laminate countertops. 

3. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. 2DL: 2D Laminate. 

2. 3DL: 3D Laminate. 

3. RTF: Rigid Thermoformable Foils. 

4. HPL: High-Pressure Laminate. 

5. HPDL: High-Pressure Decorative Laminate. 

6. TFL: Thermally-Fused Laminate. 

7. CPA: Composite Panel Association. 

8. MDF: Medium Density Fiberboard. 

9. NEMA: National Electrical Manufacturers Association. 

10. WI: Woodwork Institute. 

B. Definitions:  

1. Manufacturer: Means plastic laminate, finish hardware, or accessory manufacturer, 
as the context admits, unless otherwise indicated. 

2. Fabricator: Means the casework fabricator, unless otherwise indicated.  

3. Self-Closing Hinge: Means a type of hinge that has a spring built into it so when a 
cabinet door starts to close, at some point the spring takes over and pulls the door 
closed with a tap. 

4. Soft Closing Hinge: Means a type of hinge that has hydraulics built into it so when a 
cabinet door starts to close, at some point the hydraulics take over and ease the door 
closed silently; the cabinet door appears to glide closed. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  
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1. Coordinate casework finish hardware with adjacent door hardware finishes. 

2. Coordinate casework design with countertops. Provide reinforcement as required to 
support countertops and backing.  Countertops must not deflect to the point of 
cracking when subjected to in-service loads. 

B. Shelving Performance Requirements:  

1. Design Load: Shelving must support at least 50 pounds per square foot uniformly 
distributed load; not more than 200 pounds total load per shelf. 

2. Deflection: Limit deflection under maximum design load to L/144, except that all 
shelving in the same room, or space must have the same thickness where not 
concealed by doors. Minimum shelving thickness must be at least 3/4-inch. 

3. Permanent Deformation: No permanent deformation at maximum design load after 
48 hours continuous loading. 

C. Sequencing:  

1. Schedule casework deliveries to the project site only after the building is enclosed 
with a permanent enclosure; “wet work” within storage areas (including concrete, 
cast underlayment, mortaring, grouting, plastering, and gypsum board finishing) is 
complete and cured or dried to a condition of equilibrium; storage areas are broom- 
and vacuum-clean; and the HVAC system is activated, operating, and maintaining 
ambient conditions at occupancy levels.  

2. Install casework only after all other finishing operations are complete, especially 
overhead finishes. 

3. After casework installation, maintain ambient conditions within design range until 
Final Completion. 

D. Scheduling:  

1. Acclimation: Allow sufficient time in the construction schedule to acclimate 
casework to specified ambient conditions for between 72 hours and 6 weeks before 
installation begins, or until moisture content is not more than 8 percent, when 
measured with a moisture meter at specified ambient conditions. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: For manufactured items, submit manufacturer’s product data, 
specifications, and all other information necessary to show conformance to the 
Contract Documents, excluding material safety data sheets (MSDSs) and safety data 
sheets (SDSs), both of which are returned to the Contractor without review or 
responsive action. 

2. Shop Drawings:  

a. Submit dimensioned plans and elevations drawn to scale and showing casework 
layout and types. Show locations, sizes, and extents of all casework, accessories, 
and trim. Label manufactured items by product name. 
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b. Include project-specific dimensioned details drawn to scale showing profiles, 
shapes, joints, seams, and dimensions, including coves, miters, and corner 
conditions specific to the project. Cross-reference details to plans and elevations. 

c. Indicate method of attaching, fastening, joining, adhering, and anchoring to 
adjacent construction. 

3. Samples: Submit at least one 8-inch square representative fabrication sample for 
each casework type, color, finish, and variety, including core panels, facings, and 
edgings. 

B. Informational Submittals: Submit written descriptions confirming experience specified 
in QUALITY ASSURANCE article below for information (informal review: responsive 
action not expected or required, except to record non-conformance with submittal 
requirements). 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: Operable parts for accessible casework must conform to the 
requirements of CBC Section 11B-309. 

B. Quality Standards:  

1. Woodworking Standard: Provide casework conforming to Architectural Woodwork 
Institute/Architectural Woodwork Manufacturer’s Association of Canada/ 
Woodwork Institute publication “Architectural Woodwork Standards” requirements 
for each specified Grade. 

C. Qualifications:  

1. Woodworkers and Finishers: Company or individuals must have at least 10 years’ 
experience fabricating casework installed on at least 100 previous projects similar to 
this project in size, material, design, and complexity. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
casework for at least 30 previous projects similar to this project in size, material, 
design, and complexity. 

3. Supervisors: Individuals must have at least 7 years’ experience installing casework 
for at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
casework installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items indoors as shipped, upright in their original packaging or 
containers, within dry, well-ventilated, broom-cleaned and enclosed storage areas.  
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1. Furnish adequate dunnage and bracing during storage. 

2. Prevent stored items from contacting the floor, from soiling and staining, and from 
deterioration and damage. 

3. Do not leave items uncovered where they might become wet; or exposed to heat or 
sudden changes in temperature or relative humidity; or other sources of 
deterioration and damage, including dust and other airborne contaminants. 

C. Handling: Handle items in a manner that that prevents damage. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective casework with undamaged casework that does not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL WOOD CASEWORK 

A. Cabinets and Casegoods: Faced panel casework conforming to the referenced 
woodworking quality standard, Section 10 requirements for Custom Grade, Construction 
Type A (frameless) single-length cabinet sections with Interface Style 1 (flush overlay) 
cabinet doors and drawers. 

2.2 SOFTWOOD LUMBER 

A. Description: FSC-Certified dressed lumber, surface four sides (S4S) smooth without knife 
marks, unless otherwise indicated. 

B. Requisite Properties:  

1. Species: Douglas fir. 

2. Appearance Grade: Grade B & Better. 

2.3 FACED PANEL CONSTRUCTION 

A. Plastic Laminate Facing and Edgebanding:  

1. Description: High-pressure decorative laminate (HPDL) conforming to NEMA LD-3.  

a. Exposed Surfaces: General purpose type HPDL Grade HGS. Toe bases are exposed 
surfaces, unless indicated as receiving an applied base. (e.g., a resilient base) 

b. Semi-Exposed Surfaces: Cabinet liner type HPDL, Grade CLS. 

c. Concealed Surfaces: Backer type HPDL, Grade BKV. 

2. Standard Laminate Manufacturers: Provide products manufactured by one of the 
following, or equal. 
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a. Lamin-Art, Inc. 

b. Formica Corp. 

c. Panolam Industries International, Inc.  

d. Wilsonart LLC. 

3. Requisite Properties: Contractor to provide product options and samples for 
Architect review, or equal. 

B. Countertop Substrate Panels:  

1. Description: Moisture-resistant composite fiber panels conforming to ANSI A208.2 
and made from 100-percent post-industrial recycled wood fiber and having no added 
urea-formaldehyde resin.  

2. Restrictions: Plywood, other than marine-grade plywood, is prohibited.  

3. Products: “Medex” manufactured by Roseburg Forest Products Co., or equal. 

4. Requisite Properties: 

a. Minimum Density: At least 50 pounds per cubic foot.  

b. Minimum Grade: At least Grade 150-MR 50. 

C. Other Substrate Panels:  

1. Description: Flame retardant composite fiber panels conforming to ANSI A208.2 and 
made from 100-percent post-industrial recycled wood fiber and having no added 
urea-formaldehyde resin.  

2. Restrictions:  

a. Plywood is prohibited for doors and drawers.  

b. When accepted in writing by the Architect, plywood may be used for casework 
boxes. (accepted by WI, though not recommended) 

3. Products: “Medite FR” manufactured by Roseburg Forest Products Co., or equal. 

4. Requisite Properties: 

a. Minimum Density: At least 50 pounds per cubic foot.  

b. Nominal Thickness: At least 1/2-inch, unless otherwise indicated. 

c. Minimum Grade: Grade 150. 

2.4 FINISH HARDWARE 

A. General: 

1. Provide all hardware indicated, specified, and necessary for a complete installation. 

2. Hardware finish must match the door hardware specified in Section 08 71 00, unless 
otherwise noted. 

B. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Accuride. 

2. Blum, Inc. 

3. Doug Mockett & Co., Inc. 

4. Häfele America Co. 
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5. Sugastune Corp. 

C. Pulls:  

1. Description: Back-mounted pulls conforming to BHMA A156.9 Hardware Type No. 
A09021. 

2. Products: “DP128 Series” pulls manufactured by Doug Mockett & Co., Inc., or equal. 

3. Requisite Properties: Selected by the Architect.  

D. Hinges: 

1. Description: Frameless concealed hinges (European cup style) conforming to 
BHMA A156.9, B01601 with integrated soft-close mechanism in the hinge cup. 
Spring-type self-closing hinges are prohibited. 

2. Product: “Salice Silentia Series” manufactured by Häfele America Co., or equal. 

3. Requisite Properties:  

a. Provide hinges with between 95 and 100 degrees of opening for cabinets having 
retractable doors; and for cabinets next to walls or similar obstructions. 

b. Provide hinges with between 100 and 120 degrees of opening for cabinets 
requiring additional cabinet access. 

c. Provide hinges with between 165 and 175 degrees of opening for cabinets 
requiring the most cabinet access; and for installations where there are drawer 
pullouts in the cabinets. 

d. Provide at least 3 hinges for doors at least 24 inches wide or at least 36 inches 
high. 

e. Provide either screw- or rapido-mounted hinges. 

E. Full Extension Drawer Slides: 

1. Description: Heavy Duty full extension slides conforming to BHMA A156.9 Hardware 
Type No. B05091, with decelerated closing 

2. Products: Provide the following supplied by Häfele America Co., or equal. 

a. Light Duty Side Mount Slides: “Accuride 2632” slides, or equal. 

b. Medium Duty Side Mount Slides: “Accuride 3832EC” slides, or equal. 

c. Heavy Duty Side Mount Slides: “Accuride 3657” slides, or equal. 

d. Medium Duty Bottom Mount Slides: “Accuride 3132EC Eclipse Easy-Close” slides, 
or equal. 

e. Heavy Duty S Bottom Mount Slides: “Accuride 9307” slides, or equal. 

3. Grades: 

a. Light Duty Slides: Provide BHMA-certified Grade 1, rated to at least 50 pounds 
per pair, for pencil drawers; and rated to at least 75 pounds per pair for general 
purpose drawers. 

b. Medium Duty Slides: Provide BHMA-certified Grade 1HD-100, rated to at least 
100-pounds per pair for file drawers up to 24 inches wide. 

c. Heavy Duty Slides: BHMA-certified Grade 1HD-200, rated to at least 200 pounds 
per pair for lateral file drawers greater than 24 inches wide. 

4. Mounting Style: 
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a. Provide side-mount slides for cabinet trays and drawers. 

b. Provide bottom-mount slides for cabinet pullouts and heavy duty storage 
platforms. 

5. Finish: Indicated on the Drawings or selected by the Architect. 

6. Accessories: Provide stops to prevent accidental removal. 

F. Shelf Brackets:  

1. Description: Spoon-shaped 1/4-inch nickel-plated steel shelf supports. 

2. Product: “Item No. 282.04.739” manufactured by Häfele America Co., or equal. 

G. Locks:  

1. Description: Cylinder locks that separate the lock core from the cylinder housing, 
allowing any combination of locking systems. 

2. Product: “Cylinder Module System” manufactured by Häfele America Co., or equal. 

3. Requisite Properties: 

a. All cabinet doors and drawers must be lockable. 

b. Certain areas may be keyed separate. Everywhere else must be keyed the same. 

c. Provide master keying. 

H. Grommets:  

1. Standard Grommet Liner and Cap: “MM5A” solid brass grommet liner (fits a 2-7/8-
inch hole) and “MM5” solid brass grommet cap (fits a 2-3/4-inch hole). 

2. No Gap Small Grommets: “BRV1 Brava Grommet – Small”, or equal (fits a 2-3/8-inch 
hole size).  

3. No Gap Large Grommets: “BRV2 Brava Grommet – Large”, or equal (fits a 3-5/32-
inch hole size). 

4. Trash Grommet: “TM-1 Steel” stainless steel trash grommet, or equal (fits a 6-inch 
hole size). 

5. Finish: Satin Chrome. 

2.5 ACCESSORIES 

A. Base Cabinet Levelers:  

1. Description: 2-part adjuster and separate panel with steel spring clip screw-mounted 
to the toe kick panel. 

2. Products:  

a. Adjuster: “Item No. 637.19.228” manufactured by Häfele America Co., or equal. 
(4-3/4- to 5-1/2-inch toe kick height) 

b. Panel Clip: “Item No. 637.19.906” manufactured by Häfele America Co., or equal. 

B. Fixed Shelf Brackets:   

1. Description: Steel shelf supports. 

2. Product: “Hebgo Bracket” manufactured by Häfele America Co., or equal. 
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3. Requisite Properties: 

a. Minimum Sizes: Selected by the Architect, contractor to provide samples for 
Architects review. 

b. Minimum Load Capacity: At least 300 pounds per pair. 

c. Finished: Factory primed for a field-applied finish. 

C. Counter Supports: 

1. Description: Manufactured counter support brackets.  

2. Product: “Rakks EH Series - Counter Support Brackets” manufactured by Rangine 
Corp., or equal.  

3. Requisite Properties:  

a. Models: Selected by the Architect, contractor to provide samples for Architects 
review. 

b. Mounting Configuration: Selected by the Architect, contractor to provide samples 
for Architects review. 

c. Minimum Sizes: Selected by the Architect, contractor to provide samples for 
Architects review. 

d. Surface Mount Configuration: At least 450 pounds. 

e. Flush Mount Configuration: At least 300 pounds. 

f. Standard Finish: Shop primed for a field-applied finish. 

g. Custom Finish: Custom powder coat finish matching the Architect’s design 
reference (target) sample. 

D. PVC Edgebanding:  

1. Manufacturer: Provide products manufactured by Canplast, or equal. 

2. Product: Selected by the Architect, contractor to provide samples for Architects to 
review or equal. 

E. Wood Glue:  

1. Description: Yellow aliphatic resin polyvinyl acetate (PVA) glue.  

2. Manufacturers: Provide products manufactured by one of the following, or equal. 

a. Elmer’s Products Inc. 

b. Franklin International. 

c. Gorilla Glue, Inc. 

3. Products: Provide the following manufactured by Franklin International, or equal. 

a. Interior Grade Glue: “Titebond Original”, or equal.  

b. Exterior Grade Glue: “Titebond III Ultimate”, or equal. 

c. Moulding and Trim Glue: “Titebond Quick & Thick Mutisurface Glue”, or equal. 

F. Construction Adhesive:  

1. Description: General purpose, indoor or outdoor, drillable, moisture resistant, 
sandable, heavy duty construction adhesive. 

2. Product: “Titebond PROvantage” manufactured by Franklin International, or equal. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

PLASTIC LAMINATE-CLAD WOOD CASEWORK 06 41 19 - 9 
Prepared by AWC WEST 

G. Finishing Nails:  

1. Description: 15-gage finish nails. 

2. Manufacturers: Provide products manufactured by one of the following, or equal. 

a. DEWALT. 

b. PORTER-CABLE. 

c. SENCO. 

3. Requisite Properties: 

a. Point Style: Chisel or diamond point. 

b. Head Style: Brad. 

c. Interior Application Finish: Electro-galvanized. 

d. Exterior Application Finish: Stainless steel. 

e. Coating: Sencote. 

H. Fastenings: Provide backings, inserts, loose connection hardware, fasteners, anchors, 
attachments, connectors, and other items supplied, required, recommended, or accepted 
by the fabricator for actual in-service conditions applicable to the project. 

I. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.6 FABRICATION 

A. Fabricate items to the dimensions, profiles, and details shown, and in conformance with 
the specified quality standards requirements, unless otherwise noted or indicated. 

1. Shop-assemble work in as large units as practicable to minimize field cutting and 
jointing. 

2. Where necessary to fit at the project site, allow ample allowance for cutting and 
fitting. Create sufficient scribe where items intersect walls and partitions. 

3. Conceal means of fastening various items together. 

4. Assemblies must be free from open joints, hammer and machine marks, structural 
defects, and surface blemishes. 

B. Finish Hardware: 

1. Accurately fit hardware and install in conformance with the manufacturer's 
instructions. 

2. Accurately fit doors and drawers with uniform clearance at all edges. 

3. Doors and drawers must operate freely, but not loosely, without sticking or binding, 
with all hardware adjusted and functioning properly. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

PLASTIC LAMINATE-CLAD WOOD CASEWORK 06 41 19 - 10 
Prepared by AWC WEST 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify that in-place construction satisfies all other conditions that might 
affect the quality of installation or the durability, appearance, or performance of installed 
and adjacent items. 

C. Evaluation and Assessment:  

1. Identify deficient and non-conforming project conditions.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Scribe and cope items as necessary for an accurate fit. Perform required cutting, 
drilling, and fitting for casework installation. 

2. Set casework true to line, to required levels and lines, plumb, square, and cut and 
fitted without warp or rack; sloped or level as required; with flush well-fitted joints; 
and in alignment with adjacent construction.  

3. Shim as required with concealed shims. 

4. Fit exposed connections accurately to form flush hairline joints 

B. Special Techniques: 

1. Install casework in a manner consistent with the specified grade; and plumb, level, 
true, and straight with no distortions. 

2. Shim using concealed shims. 

3. Secure to ground, stripping, and blocking with countersunk, concealed fasteners and 
blind nailing as required for a satisfactory installation. 

4. At gypsum board construction, anchor through wall surface to wood blocking or 
wood studs only.   

5. Furnish fillers, closures and trim as required for a complete installation.  Scribe in 
place where required. 

C. Interface with Adjacent Items:  

1. Provide materials, components, and accessories normally furnished or necessary to 
securely attach casework to supporting construction. 

2. Casework taller than 42 inches must be seismically anchored. 
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D. Installation Tolerances: Install casework to an allowable tolerance variation of not more 
than 1/4-inch from true position and not more than 1/8-inch and from plumb, level, and 
alignment. 

3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.4 ADJUSTING 

A. Verify smooth and quiet door, drawer, and finish hardware operation.  

B. Lubricate and adjust operating parts and finish hardware to function properly, free from 
warp, twist, binding, and distortion. Confirm latches and locks engage securely without 
forcing or binding. 

C. Rehang or replace doors, drawers, and finish hardware that do not operate freely in a 
safe and reliable manner. 

3.5 CLEANING 

A. Cleaning Work: Remove from exposed casework surfaces anything that might interfere 
with uniform oxidation or weathering. Clean all visible casework surfaces in a manner 
that does not result in any warranty or guarantee becoming void.  

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 
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3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed casework in place from soiling, deterioration, and damage until 
Substantial Completion. 

B. Do not store anything in, on, adjacent to, or against installed casework unless it is 
protected from damage. Do not use installed casework as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, RSTLNI, RSTLNR, TAGTIS, ELMTE, CLSE2010, MFRES, HSPTLTY, HLTHCRE, DTNBDG, SNTBDG, HGHED, K12ED, CCCBDG, IDNO4 
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SECTION 06 46 00 – INTERIOR WOOD TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Shop-fabricated wood standing and running trim and moldings. 

2. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. MDF: Medium Density Fiberboard. 

2. WI: Woodwork Institute. 

B. Definitions:  

1. Manufacturer: Means MDF or accessory manufacturer, as the context admits, unless 
otherwise indicated. 

2. Fabricator: Means the wood trim fabricator, unless otherwise indicated.  

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Sequencing:  

1. Schedule wood trim deliveries to the project site only after the building is enclosed 
with a permanent enclosure; “wet work” within storage areas (including concrete, 
cast underlayment, mortaring, grouting, plastering, and gypsum board finishing) is 
complete and cured or dried to a condition of equilibrium; storage areas are broom- 
and vacuum-clean; and the HVAC system is activated, operating, and maintaining 
ambient conditions at occupancy levels.  

2. Install wood trim only after all other finishing operations are complete, especially 
overhead finishes. 

3. After wood trim installation, maintain ambient conditions within design range until 
Final Completion. 

B. Scheduling:  

1. Acclimation: Allow sufficient time in the construction schedule to acclimate wood 
trim to specified ambient conditions for between 72 hours and 6 weeks before 
installation begins, or until moisture content is not more than 8 percent, when 
measured with a moisture meter at specified ambient conditions. 
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1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. For manufactured items, submit manufacturer’s product data, specifications, and 
all other information necessary to show conformance to the Contract Documents, 
excluding material safety data sheets (MSDSs) and safety data sheets (SDSs), 
both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings:  

a. Submit dimensioned elevations drawn to scale and showing wood trim layout 
and types. Show locations, sizes, and extents of all wood trim and accessories.  

b. Include project-specific dimensioned details drawn to scale showing profiles, 
shapes, joints, seams, and dimensions, including coves, miters, and corner 
conditions specific to the project. Cross-reference details to elevations. 

c. Indicate method of attaching, fastening, joining, adhering, and anchoring to 
adjacent construction. 

3. Samples:  

a. Submit at least one 8-inch square representative fabrication sample for each 
wood trim type, finish, and variety, including core panels, facings, and edgings. 

B. Informational Submittals: Submit written descriptions confirming experience specified 
in QUALITY ASSURANCE article below for information (informal review: responsive 
action not expected or required, except to record non-conformance with submittal 
requirements). 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements:  

1. Surface-Burning Characteristics: Provide wood trim having a maximum FSI Value of 
25 or less and a maximum SDI Value of less than 450 (Class A), when tested in 
conformance with ASTM E 84. 

B. Quality Standards:  

1. Woodworking Standard: Provide wood trim conforming to Architectural Woodwork 
Institute/ Architectural Woodwork Manufacturer’s Association of Canada/ 
Woodwork Institute publication “Architectural Woodwork Standards” requirements 
for each specified Grade. 

C. Qualifications:  

1. Woodworkers and Finishers: Company or individuals must have at least 10 years’ 
experience fabricating wood trim installed on at least 100 previous projects similar 
to this project in size, material, design, and complexity. 
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2. Installer: Company or individuals must have at least 5 years’ experience installing 
wood trim for at least 30 previous projects similar to this project in size, material, 
design, and complexity. 

3. Supervisors: Individuals must have at least 7 years’ experience installing wood trim 
for at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
wood trim installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items indoors as shipped, upright in their original packaging or 
containers, within dry, well-ventilated, broom-cleaned and enclosed storage areas.  

1. Furnish adequate dunnage and bracing during storage. 

2. Prevent stored items from contacting the floor, from soiling and staining, and from 
deterioration and damage. 

3. Do not leave items uncovered where they might become wet; or exposed to heat or 
sudden changes in temperature or relative humidity; or other sources of 
deterioration and damage, including dust and other airborne contaminants. 

C. Handling: Handle items in a manner that that prevents damage. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective wood trim with undamaged wood trim that do not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

F. Existing Conditions: 

1. Substrate Dimensional Tolerances: Surfaces receiving wood trim must be flat with 
1/4-inch within any 10-foot radius. 

2. Illumination: Provide permanent lighting or illuminate work spaces to at least the 
same level occurring in the room or space after Final Completion. 

PART 2 - PRODUCTS 

2.1 WOOD TRIM 

A. Description: Composite wood trim conforming to the referenced woodworking quality 
standard, Section 6 requirements for Custom Grade. 
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B. Medium-Density Fiberboard (MDF):  

1. Description: Flame retardant composite fiber panels conforming to ANSI A208.2 and 
made from 100-percent post-industrial recycled wood fiber and having no added 
urea-formaldehyde resin. Plywood is prohibited.  

2. Products: “Medite FR” manufactured by Roseburg Forest Products Co., or equal. 

3. Requisite Properties: 

a. Minimum Density: At least 50 pounds per cubic foot.  

b. Nominal Thickness: At least 1/2-inch, unless otherwise indicated. 

c. Minimum Grade: Grade 150. 

C. Finish: Shop-applied opaque primer for field-applied finish. 

2.2 ACCESSORIES 

A. Wood Glue:  

1. Description: Yellow aliphatic resin polyvinyl acetate (PVA) glue.  

2. Manufacturers: Provide products manufactured by one of the following, or equal. 

a. Elmer’s Products Inc. 

b. Franklin International. 

c. Gorilla Glue, Inc. 

3. Products: Provide the following manufactured by Franklin International, or equal. 

a. Interior Grade Glue: “Titebond Original”, or equal.  

b. Exterior Grade Glue: “Titebond III Ultimate”, or equal. 

c. Moulding and Trim Glue: “Titebond Quick & Thick Mutisurface Glue”, or equal. 

B. Construction Adhesive:  

1. Description: General purpose, indoor or outdoor, drillable, moisture resistant, 
sandable, heavy duty construction adhesive. 

2. Product: “Titebond PROvantage” manufactured by Franklin International, or equal. 

C. Finishing Nails:  

1. Description: 15-gage finish nails. 

2. Manufacturers: Provide products manufactured by one of the following, or equal. 

a. DEWALT. 

b. PORTER-CABLE. 

c. SENCO. 

3. Requisite Properties: 

a. Point Style: Chisel or diamond point. 

b. Head Style: Brad. 

c. Interior Application Finish: Electro-galvanized. 

d. Exterior Application Finish: Stainless steel. 

e. Coating: Sencote. 
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D. Fastenings: Provide backings, inserts, loose connection hardware, fasteners, anchors, 
attachments, connectors, and other items supplied, required, recommended, or accepted 
by the fabricator for actual in-service conditions applicable to the project. 

E. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.3 FABRICATION 

A. Fabricate items to the dimensions, profiles, and details shown, and in conformance with 
the specified quality standard requirements, unless otherwise noted or indicated. 

1. Shop-assemble work in as large units as practicable to minimize field cutting and 
jointing. 

2. Where necessary to fit at the project site, allow ample allowance for cutting and 
fitting. Create sufficient scribe where items intersect walls and partitions. 

3. Conceal means of fastening various items together. 

4. Assemblies must be free from open joints, hammer and machine marks, structural 
defects, and surface blemishes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify that in-place construction satisfies all other conditions that might 
affect the quality of installation or the durability, appearance, or performance of installed 
and adjacent items. 

C. Evaluation and Assessment:  

1. Identify deficient and non-conforming project conditions.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Scribe and cope items as necessary for an accurate fit. Perform required cutting, 
drilling, and fitting for wood trim installation. 
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2. Set wood trim true to line, to required levels and lines, plumb, square, and cut and 
fitted without warp or rack; sloped or level as required; with flush well-fitted joints; 
and in alignment with adjacent construction.  

3. Shim as required with concealed shims. 

4. Fit exposed connections accurately to form flush hairline joints 

B. Special Techniques: 

1. Install wood trim in a manner consistent with the specified grade; and plumb, level, 
true, and straight with no distortions. 

2. Shim using concealed shims. 

3. Secure to ground, stripping, and blocking with countersunk, concealed fasteners and 
blind nailing as required for a satisfactory installation. 

4. At gypsum board construction, anchor through wall surface to wood blocking or 
wood studs only.   

5. Furnish fillers, closures and trim as required for a complete installation.  Scribe in 
place where required. 

C. Interface with Adjacent Items:  

1. Provide materials, components, and accessories normally furnished or necessary to 
securely attach wood trim to supporting construction. 

D. Installation Tolerances: Install wood trim to an allowable tolerance variation of not more 
than 1/4-inch from true position and not more than 1/8-inch and from plumb, level, and 
alignment. 

3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 
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3.4 CLEANING 

A. Cleaning Work: Remove from exposed wood trim surfaces anything that might interfere 
with uniform oxidation or weathering. Clean all visible wood trim surfaces in a manner 
that does not result in any warranty or guarantee becoming void.  

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.5 PROTECTION 

A. Protect installed wood trim in place from soiling, deterioration, and damage until 
Substantial Completion. 

B. Do not store anything adjacent to or against installed wood trim unless it is protected 
from damage. Do not use installed wood trim as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

TAGTIS, ELMTC, CLSC2010.16, MFRES, SFRES, IDNO3 
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SECTION 06 48 00 – INTERIOR WOOD DOOR FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior wood door frames. 

2. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Definitions:  

1. Manufacturer: Means the wood frame manufacturer, unless otherwise indicated. 

2. Fabricator: Means the woodwork fabricator, unless otherwise indicated.  

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Sequencing:  

1. Schedule wood frame deliveries to the project site only after the building is enclosed 
with a permanent enclosure; “wet work” within storage areas (including concrete, 
cast underlayment, mortaring, grouting, plastering, and gypsum board finishing) is 
complete and cured or dried to a condition of equilibrium; storage areas are broom- 
and vacuum-clean; and the HVAC system is activated, operating, and maintaining 
ambient conditions at occupancy levels.  

2. Install wood frames only after all other finishing operations are complete, especially 
overhead finishes. 

3. After wood frame installation, maintain ambient conditions within design range until 
Final Completion. 

B. Scheduling:  

1. Acclimation: Allow sufficient time in the construction schedule to acclimate wood 
frames to specified ambient conditions for between 72 hours and 6 weeks before 
installation begins, or until moisture content is not more than 8 percent, when 
measured with a moisture meter at specified ambient conditions. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 
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1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings: Include project-specific dimensioned details drawn to scale showing 
conditions not detailed on the product data; or that are detailed, but not in a manner 
specific to the project. 

3. Samples: Submit at least 6-inch long representative samples of each wood frame 
type, color, finish, and variety. 

B. Informational Submittals: Submit manufacturer’s instructions for information (informal 
review: responsive action not expected or required, except to record non-conformance 
with submittal requirements). 

1. Submit manufacturer-prepared published instructions for proper installation of 
furnished finsh carpentry.  

2. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

3. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

1.5 QUALITY ASSURANCE 

A. Qualifications:  

1. Woodworkers and Finishers: Company or individuals must have at least 10 years’ 
experience manufacturing frames installed on at least 200 previous projects similar 
to this project in size, material, design, and complexity. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
frames for at least 30 previous projects similar to this project in size, material, 
design, and complexity. 

3. Supervisors: Individuals must have at least 7 years’ experience installing frames for 
at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
frames installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Reject items that are not transported, delivered, or protected in conformance with 
manufacturer-recommended transport, delivery, and receiving requirements. 

3. Unload and store only inspected and accepted items. 
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B. Storage: Store unloaded items indoors as shipped, upright in their original packaging or 
containers, within dry, well-ventilated, broom-cleaned and enclosed storage areas.  

1. Furnish adequate dunnage and bracing during storage. 

2. Prevent stored items from contacting the floor, from soiling and staining, and from 
deterioration and damage. 

3. Do not leave items uncovered where they might be exposed to weather or become 
wet; or exposed to heat or sudden changes in temperature or relative humidity; or 
other sources of deterioration and damage, including dust and other airborne 
contaminants. 

C. Handling: Handle items in a manner that that prevents damage. Avoid damage to 
packaging and containers. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective wood frames with undamaged new wood frames that do not exhibit 
deterioration, damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 STANDARD WOOD FRAMES 

A. Description: Solid wood frames fabricated in conformance with WI publication, 
“Architectural Woodwork Standards” requirements for Premium Grade. 

B. Manufacturer: Provide wood frames manufactured by Maiman Fine Architectural Doors, 
or equal. 

C. Requisite Properties: 

1. Wood Species, Cut, and Finsh: Match door faces. 

2. Frame Profile: Provide profiles and dimensions shown on drawings. Exposed ends 
must be self-returned without exposed or visible end grain. 

3. Hardware Preparations: Provide manufacturer’s standard preparations and 
reinforcements for each hardware group specified in Section 08 71 00. 

2.2 FIRE-RATED WOOD FRAMES 

A. Description: Solid wood frames fabricated in conformance with WI publication, 
“Architectural Woodwork Standards” requirements for Premium Grade. 

B. Products: Provide “Fire Rated Frames” manufactured by Ferche Millwork, or equal. 

C. Requisite Properties: 
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1. Wood Species and Cut: Match door faces. 

2. Profile: Provide profiles and dimensions shown on drawings. Exposed ends must be 
self-returned with no end grain showing. 

3. Finish: Match door faces. 

4. Fire Rating: Up to 90 minutes, as indicated on the Drawings. 

5. Hardware Preparations: Provide manufacturer’s standard reinforcements for each 
hardware group specified in Section 08 71 00. 

2.3 ACCESSORIES 

A. Wood Glue:  

1. Description: Yellow aliphatic resin polyvinyl acetate (PVA) glue.  

2. Manufacturers: Provide products manufactured by one of the following, or equal. 

a. Elmer’s Products Inc. 

b. Franklin International. 

c. Gorilla Glue, Inc. 

3. Products: Provide the following manufactured by Franklin International, or equal. 

a. Interior Grade Glue: “Titebond Original”, or equal.  

b. Exterior Grade Glue: “Titebond III Ultimate”, or equal. 

c. Molding and Trim Glue: “Titebond Quick & Thick Mutisurface Glue”, or equal. 

B. Construction Adhesive:  

1. Description: General purpose, indoor or outdoor, drillable, moisture resistant, 
sandable, heavy duty construction adhesive. 

2. Product: “Titebond PROvantage” manufactured by Franklin International, or equal. 

C. Finishing Nails:  

1. Description: 15-gage finish nails. 

2. Manufacturers: Provide products manufactured by one of the following, or equal. 

a. DEWALT. 

b. PORTER-CABLE. 

c. SENCO. 

3. Requisite Properties: 

a. Point Style: Chisel or diamond point. 

b. Head Style: Brad. 

c. Interior Application Finish: Electro-galvanized. 

d. Exterior Application Finish: Stainless steel. 

e. Coating: Sencote. 

D. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install wood frames using materials and methods required, recommended, or 
accepted by the manufacturer, along with manufacturer-recommended accessories 
and techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted flush hairline joints, and in alignment 
with adjacent construction 

3. Perform cutting and fitting as required or necessary for an accurate fit and complete 
installation. 

4. Installed wood frames must be warrantable. Do not install, correct, or replace wood 
frames in a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Shim using concealed shims. 

2. Secure to ground, stripping, and blocking with countersunk, concealed fasteners and 
blind nailing as required for a satisfactory installation. 

3. At gypsum board construction, anchor through wall surface to backing plates, 
blocking, or studs only.   

4. Furnish fillers, closures and trim as required for a complete installation.  Scribe in 
place where required. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach wood frames to supporting construction. 
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D. Installation Tolerances: Install wood frames to an allowable tolerance variation of not 
more than 1/4-inch from true position and not more than 1/8-inch from plumb, level, 
and alignment. 

3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.4 CLEANING 

A. Cleaning Work: After installation, remove from exposed wood frame surfaces anything 
that might interfere with uniform oxidation or weathering. Clean all visible surfaces in a 
manner that does not result in any warranty or guarantee becoming void. 

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 
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3.5 PROTECTION 

A. Protect installed wood frames in place from soiling, deterioration, and damage until 
Substantial Completion. 

B. Do not store anything on, adjacent to, or against installed wood frames unless they are 
protected from damage, as accepted in writing by the manufacturer’s representative. Do 
not use installed wood frames as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

TAGDSC, TAGTIS, ELMTC, CLSC1030, MFRES, SFRES, IDNO2 
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SECTION 07 21 50 – BUILDING ENCLOSURE INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stud bay concealed insulation. 

2. Rafter bay insulation. 

3. Spray polyurethane foam insulation. 

4. Installation materials. 

5. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements:  

1. Section 09 81 33 for acoustical insulation. 

1.2 REFERENCES 

A. Definitions:  

1. Manufacturer: Means the insulation or accessory manufacturer, as the context 
admits, manufacturer, unless otherwise indicated. 

2. Thermal Transmittance (U-value): Means the measure of heat flux (flow of energy 
per unit of area per unit of time) and is expressed in units of BTU per hour square 
foot degrees Fahrenheit of air to air temperature difference between the two sides of 
a material (Btu/sq. ft. x h x deg. F).  

3. Thermal Resistance (R-value): Means the designation of an insulation material’s 
resistance to heat flux. The R value is numerically equal to the reciprocal of the 
material’s thermal transmittance, and is expressed in units of degrees Fahrenheit 
hour square foot per BTU inch at 75 degrees Fahrenheit (deg. F x h x sq. ft./Btu x in. 
at 75 deg. F).  

4. Concealed: Means hidden behind other construction when complete; and exposed 
surfaces in areas designated as shelled spaces. 

5. Exposed: Means remaining seen after construction is complete. 

1.3 ADMINISTRATIVE REQUIREMENTS  

A. Coordination:  

1. Fiberglass and mineral wool insulation may not be installed in direct contact with 
interior ventilation. Fiberglass and mineral wool insulation used in plenum spaces 
must be fully encapsulated.  
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2. Plastic insulation must be separated from the building interior by a thermal/fire 
barrier that prevents the temperature rise to not more than 250 deg. F in a 15-
minute time period. 

3. Both board insulation and spray applied foam insulation manufactured with blowing 
agents known to have ozone depleting potential (ODP) are prohibited.  

B. Performance Requirements: Above grade exterior perimeter walls must include 
insulation having a minimum R-value of at least R-21 for insulation material only, unless 
otherwise indicated. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

B. Informational Submittals: Submit manufacturer’s instructions for information (informal 
review: responsive action not expected or required, except to record non-conformance 
with submittal requirements). 

1. Submit manufacturer-prepared published instructions for proper installation of 
furnished insulation.  

2. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

3. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

1.5 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped in their original packaging, indoors within dry, 
well-ventilated, broom-cleaned, and partially- or permanently-enclosed storage areas. 

C. Damaged Item Replacement: Promptly remove and replace items that are deteriorated, 
damaged, or defective with undamaged new items that do not exhibit deterioration, 
damage, or defects. 
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D. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.6 PROJECT CONDITIONS 

A. Existing Conditions: Surfaces receiving insulation must be dry.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Fiberglass Blanket Insulation: Provide products manufactured by one of the following, or 
equal. 

1. CertainTeed Corp. 

2. Johns Manville. 

3. Knauf Insulation. 

4. Owens Corning Fiberglass Corp. 

B. Rock Wool Blanket Insulation: Provide products manufactured by one of the following, 
or equal. 

1. Fibrex Insulations, Inc. 

2. ROXUL, Inc. 

3. Thermafiber, Inc. 

2.2 CONCEALED STUD BAY INSULATION 

A. Description: Asbestos-free mineral fiber blanket insulation conforming to ASTM C 665 
requirements for Type I insulation (blankets without membrane coverings), 
manufactured from slag and naturally occurring rock.  

B. Mineral Wool Blanket Insulation: Provide one of the following, or equal. 

1. “COMFORTBATT” manufactured by ROCKWOOL International A/S. 

2. “Thermafiber UltraBatt” manufactured by Owens Corning. 

C. Requisite Properties:  

1. Minimum Thermal Resistance: Provide material having an R-value of at least R-4.0 
per inch of thickness. 

2. Minimum Size: Provide sizes required for a self-supporting friction fit. 

3. Minimum Thickness: 6 inches. 

4. Minimum Density: 2.0 pounds per cubic foot. 

5. Facing: None. 
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2.3 LOOSE FILL INSULATION 

A. Description:  Non-settling, non-decaying, loose-fill fiber glass insulation conforming to 
ASTM C764, Type I, and made for open attics to fill nonconforming spaces and hard-to-
reach areas, including corners, edges, and around framing. 

B. Products:  Provide one of the following, or equal. 

1. “Attic Protector” manufactured by Johns Manville. 

2. “L38Z Atticat Blown Insulation” manufactured by Owens Corning. 

2.4 SPRAY POLYURETHANE FOAM INSULATION 

A. Description: Hydrofluoroolefin (HFO) blown rigid closed-cell polyurethane cellular 
plastic foam insulation.  

B. Restrictions:  

1. Insulations containing hydrofluorocarbons (HFCs) are prohibited.  

2. Insulations having high global warming potential (GWP) or ozone depletion potential 
(ODP) are prohibited. 

C. Product: “JM Corbond IV” manufactured by Johns Manville, or equal. 

D. Requisite Properties: 

1. Minimum Thermal Resistance: Provide material having an R-value of at least R-7 per 
inch of thickness. 

2. Thickness: Indicated on the Drawings. 

3. Nominal Density: 2.0 pounds per cubic foot, when measured in conformance with 
ASTM D 1622.  

4. Closed-Cell Content: Greater than 90 percent, when measured in conformance with 
ASTM D 6226. 

5. Minimum Compressive Strength: At least 35 pounds per square inch, when measured 
in conformance with ASTM D 1621.  

E. Performance Requirements: 

1. Maximum Air Permeance: Not more than 0.0006 liters per second per meter at 75 
Pascals of pressure change, when measured in conformance with ASTM E 2178. 

2. Maximum Water Absorption: Not more than 1 percent in conformance with ASTM C 
209. 

3. Maximum Water Vapor Transmission: Not more than 0.65 perms at 1.5-inch 
thickness, when measured in conformance with ASTM E 96. 

4. Surface Burning Characteristics: Class I (or A); not more than the following, when 
tested in compliance with ASTM E 84. 

a. Maximum FSI Value: Not more than 25. 

b. Maximum SDI Value: Not more than 450. 
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2.5 INSTALLATION MATERIALS 

A. Insulation Hangers: 

1. Application: Used to attach insulation to clean, dry, smooth, non-porous solid 
surfaces. 

2. Manufacturer: Provide products manufactured by AGM Industries, Inc., or equal.  

3. Products: Provide the following, or equal. 

a. Anchors: “TACTOO Insul-Hangers” adhesively attached spindle-type anchors. 

b. Adhesive: “BOSS 348 Multi-Purpose Construction Adhesive” manufactured by 
Accumetric, LLC or other VOC-compliant insulation hanger adhesive.  

c. Insulation Standoff: One-inch “Clutch Clip”. 

d. Insulation Retaining Washers: “Style RC 200” round or “SC 250” square washers.  

4. Requisite Properties: 

a. Base Plate and Insulation Standoff and Retaining Washers: At least 2-inch square 
by at least 0.149-inch (MSG 28) base metal thickness galvanized perforated steel 
sheet. 

b. Retaining Washers: At least 1-1/2-inch square or diameter by at least 0.149-inch 
(MSG 28) base metal thickness galvanized perforated steel sheet. 

c. Spindle: At least 0.106-inch diameter (SWG 12), zinc-coated wire, depth to suit 
depth of insulation indicated. 

d. Adhesive: Adhesive used with impaling pins must either be manufactured or 
accepted by the insulation hanger manufacturer. “Peel and press” hangers with 
self-adhering adhesive backings are prohibited.  

B. Mechanical Fasteners: Tape, staples, and other devices for fastening insulation supplied, 
required, recommended, or accepted by the insulation manufacturer. 

C. Hanger Wire: At least 0.106-inch diameter (SWG 12) soft temper zinc-coated wire 
conforming to ASTM A 641, Class 3 or A coating. 

D. Adhesive: Supplied, require, recommended, or accepted by the insulation manufacturer 
to bond insulation securely to substrates indicated without damaging insulation or 
substrates. 

2.6 ACCESSORIES 

A. Accessories: Provide accessories and secondary items normally furnished or necessary 
for a complete installation; or supplied, required, recommended, or accepted by the 
manufacturer for actual in-service conditions applicable to the project. 
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PART 3 - EXECUTION 

3.1     EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install insulation using materials and methods required, recommended, or accepted 
by the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Extend insulation to envelop entire area insulated. Cut and fit tightly around 
obstructions and fill voids with insulation. Remove projections that interfere with 
placement. 

3. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths. Apply single layer of insulation to produce 
thickness indicated unless multiple layers are otherwise shown or required to make 
up total thickness. 

4. Installed insulation must be warrantable. Do not install, correct, or replace insulation 
in a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques:  

1. Stud Bay Insulation: Install insulation in cavities formed by framing members. 

a. Use insulation that fills the cavities. If more than one length is required to fill the 
cavities, then provide lengths that will produce a snug fit between ends.  

b. Place insulation in cavities formed by framing members to produce a friction fit 
between edges of insulation and adjoining framing members.  

c. Maintain 3-inch clearance around recessed lighting fixtures not rated for or 
protected from contact with insulation.  
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d. Stuff loose-fill insulation into miscellaneous voids and cavity spaces where 
shown. Compact to roughly 40 percent of normal maximum volume. 

e. For metal-framed wall cavities higher than 96 inches, support unfaced blankets 
mechanically and support faced blankets by taping insulation flanges to metal 
stud flanges.  

2. Ceiling Insulation:  

a. Install blanket insulation above ceilings where indicated. 

b. Maintain 3-inch clearance of insulation around recessed lighting fixtures. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach insulation to supporting construction. 

3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.4 CLEANING 

A. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.5 PROTECTION 

A. Protect installed insulation in place from becoming wet, deterioration, and damage until 
covering. 

B. Do not store anything adjacent to or against installed insulation unless it is protected 
from damage, as accepted in writing by the manufacturer’s representative. Do not use 
installed insulation as work surfaces. 

C. Remove protection when it’s no longer needed and before covering. 
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END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

RSTLNE, TAGDSC, ELMTB, CLSB2010.14, IDNO2 
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SECTION 07 25 13 – SHEET WEATHER-RESISTIVE BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY  

A. Section Includes: 

1. Polyethylene sheet weather-resistive barriers. 

2. Asphalt-saturated sheet weather-resistive barriers. 

3. Drainage plane. 

4. Self-adhering sheet flashings integral to sheet weather-resistive barriers. 

5. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements: 

1. Section 06 16 43 for treatment of sheathing panel joints. 

2. Section 07 65 26 for through-wall, opening, penetration, and transition SASM 
flashings, installation materials, and accessories not integral to WRB installation. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. WRB: Weather-Resistive Barrier. 

2. VDR: Vapor Diffusion Retarder. 

3. AB: Air Barrier. 

4. UV: Ultraviolet Solar Radiation. 

B. Definitions:  

1. Manufacturer: Means the WRB manufacturer, unless otherwise indicated. 

2. Perm: Means a U.S. perm, or unit of permeance (water vapor transmission) at a given 
differential in partial pressures on either side of a material or membrane. The U.S. 
perm is defined as one grain of water vapor per hour, per square foot, per inch of 
mercury. One US perm is equivalent to 0.659045 metric perms.  

3. Shiner: Means lath or accessory fasteners that miss framing members. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Preinstallation Meeting: A preinstallation meeting is required for specified warranty. 

1. Hold a meeting after submittal approval and at least 10 business days before 
beginning installation.  
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2. During the meeting, review the Contract Documents, submittals, project conditions, 
and installation sequence and methods, including special details and conditions that 
might affect installation 

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting 
stored materials or to installation; or to the quality, durability, or performance of 
installed WRBs. Resolve each condition. 

4. Finalize construction schedule. 

5. Record significant discussions and distribute meeting minutes. Do not begin 
installation until disagreements are successfully resolved to the satisfaction of all 
parties. 

B. Sequencing: 

1. Install WRBs only after penetrating items are installed.  

2. Install WRBs only after openings are framed.  

C. Scheduling:  

1. UV Exposure: Schedule installation to keep WRB exposure to UV within the 
manufacturer’s recommended limits. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. Submit manufacturer’s product data, specifications, typical installation details, 
and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or 
responsive action. 

b. Submit sample warranties with warranty periods, terms, conditions, exclusions, 
and remedies explicitly defined for each warranty, including clear warranty 
period start dates. (e.g., date of manufacture, purchase, installation, Beneficial 
Occupancy, Substantial Completion, Final Completion, etc.) 

2. Shop Drawings:  

a. Submit dimensioned drawings showing joints, seams, tie-ins, and dimensions, 
including terminations, penetrations, coves, interior and exterior corner 
conditions, openings, and expansion joints.  

b. Include project-specific dimensioned details drawn to scale showing conditions 
not detailed on the product data; or that are detailed, but not in a manner specific 
to the project. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 
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1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished WRBs.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

3. Manufacturer’s Representative Reports: 

a. Before beginning work, request and submit reports confirming substrates are 
properly prepared in conformance with manufacturer’s instructions and other 
requirements and recommendations; are acceptable and satisfactory to receive 
the work of this specification section; and conform to all requirements necessary 
to issue specified and other warranties. 

b. During the work, request and submit reports documenting actions taken by the 
manufacturer’s representative to verify conformance with manufacturer’s 
instructions and other requirements and recommendations. 

c. Upon completion, request and submit reports confirming installed roofing 
conforms to all requirements necessary to issue specified and other warranties. 

C. Closeout Submittals: Submit the following to the Architect as a condition of project 
closeout. 

1. Warranty Documentation: Submit final warranties signed by the manufacturer’s 
representative with complete terms indicated for all warranties covering items 
furnished or installed under this specification section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations: 

1. WRBs must be obtained through one source from the same manufacturer (to ensure 
compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing WRBs installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. 
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2. Installer: Company or individuals must have at least 5 years’ experience installing 
WRBs for at least 30 previous projects similar to this project in size, material, design, 
and complexity. 

3. Supervisors: Individuals must have at least 7 years’ experience installing WRBs for at 
least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
WRB installers. 

4. Manufacturer’s Representative: Individuals must have at least 5 years’ technical field 
experience performing manufacturer’s services for at least 50 previous projects 
similar to this project in size, material, design, and complexity. 

C. Mockups: If an ex-situ exterior wall integrated mockup is required for this project, then 
integrate WRBs into the mockup as part of the work of this specification section. 

D. Field Samples: Include in-situ mockups as part of the work of this specification section. 

1. Install at least one 100-square-foot field sample of each WRB installation to verify 
selections made under sample submittal and to set quality standards for installation. 
Demonstrate surface preparation, crack repair, and joint, and corner preparation. 

2. The Architect reviews field samples for conformance to the Contract Documents and 
approves or rejects them as the standard by which subsequent work is evaluated. 

3. Revise field samples and repeat reviews, including arranging all revisions and paying 
all revision costs, until accepted in writing by the Architect. Final acceptance of WRB 
is made from field samples.  

4. After acceptance, promptly identify and protect field samples for reference until 
Substantial Completion. 

5. Approved field samples may remain part of the work after being identified for future 
reference. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped and in conformance with manufacturer’s 
instructions and other requirements and recommendations for storage.  

1. Prevent stored items from contacting the floor or ground, from soiling and staining, 
and from deterioration and damage. 

2. Sheet products must be tightly rolled face out on a sturdy core designed for that 
purpose and vertically stored unless otherwise required or recommended by the 
manufacturer. Promptly remove and replace rolled sheet products that are flattened 
or distorted during shipping, unloading, or storage. 

3. If items are not stored in an enclosed location, then cover the tops and sides of stored 
items with securely-tied, waterproof, breathable covers. Unvented polyethylene 
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tarpaulins do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath the tarpaulin during certain environmental 
conditions) 

4. Incline covered items to ensure maximum drainage of accumulated moisture. 

5. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to heat, sudden changes in temperature, and UV exposure 
beyond the manufacturer’s limits; or exposed to other sources of deterioration and 
damage. 

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

D. Damaged Item Replacement: Promptly remove and replace items that are deteriorated, 
damaged, or defective with undamaged new items that do not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 PROJECT CONDITIONS 

A. Ambient Conditions:  

1. Do not install WRBs during rain or snow, fog or mist; or when rain or snow is 
predicted within 24 hours of installation. 

2. Proceed only when there is no threat of impending precipitation, and both current 
and forecasted weather conditions conform to those required, recommended, or 
accepted by the manufacturer. 

B. Existing Conditions: Surfaces over which WRBs are installed must be dry. Install WRBs 
only when substrate moisture content falls within ranges required, recommended, or 
accepted by the manufacturer. 

1.8 WARRANTY 

A. Manufacturer Warranty: Furnish to the Owner a written manufacturer warranty for 
products, components, and accessories against all patent and latent defects, and incipient 
and catastrophic failure for 10 years. 

B. Installer Guarantee: Furnish to the Owner a written guarantee for the work of this 
specification section against all defects in materials and workmanship for 2 years from 
date of acceptance. Guarantees must be properly prepared, signed on the guarantee 
form, and provided to the Owner. 
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PART 2 - PRODUCTS 

2.1 POLYETHYLENE SHEET WRB 

A. Description: Non-woven, non-perforated, non-absorbing, breathable spunbonded HDPE 
WRB that that  

1. resists air flow, bulk water, and wind driven rain;  

2. channels water and moisture to the outside of the building envelope; and  

3. has a current evaluation report from the NES or ICC-ES demonstrating code 
compliance when installed as a WRB. 

B. Application: Installed on the exterior side of exterior building walls directly over the 
exterior wall sheathing as the base layer primary WRB. Windows, doors, and other 
openings must be flashed to this layer.  

C. Products: “Tyvek CommercialWrap” (ICC-ES Report No. ESR-2375) manufactured by E.I. 
DuPont de Nemours & Co. (Dupont), or equal. 

D. Requisite Properties: 

1. Minimum Basis Weight: At least 2.7 ounces per square yard, when measured in 
conformance with TAPPI Test Method T 410. 

2. Minimum Roll Width: 10 feet. 

3. Maximum UV Exposure Limit: Cover within 365 days. 

E. Performance Requirements:  

1. Maximum Water Vapor Permeance: Not more than 23 perms, when measured in 
conformance with ASTM E 96, Procedure A. 

2. Minimum Water Resistance: At least 280, when tested in conformance with 
AATCC 127. 

3. Minimum Tensile Strength: At least 35 lbf per inch, when tested in conformance with 
ASTM D 882. 

4. Surface-Burning Characteristics: wall surfacing having a maximum FSI Value of 10 or 
less and a maximum SDI Value of less than 10 (Class A), when tested in conformance 
with ASTM E 84. 

F. Accessories:  

1. Prefabricated Penetration Flashings: Provide products manufactured by Quickflash 
Weatherproofing Products, Inc. 

2. Primer: Supplied, recommended, or accepted by the manufacturer for each substrate. 

3. Straight Flashing Material:  

a. Description: 30-mil thick self-adhering flashing material with an elasticized 
polyethylene laminate face coated with butyl adhesive. 

b. Application: Applied to rectangular window flanges, sill plates, corners, and 
joints. 

c. Product: “StraightFlash”, or equal, 
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d. UV Exposure Limit: Cover within 120 calendar days. 

4. Flexible Flashing Material:  

a. Description: 70-mil thick self-adhering elastic flexible flashing tape with a 
spunbonded polyethylene laminate face coated with butyl adhesive. 

b. Application: Applied to recessed and curved window flanges, sill plates, corners, 
and joints. 

c. Product: “FlexWrap NF”, or equal. 

d. UV Exposure Limit: Cover within 120 calendar days. 

5. Seam Tape:  

a. Description: Oriented polypropylene film coated with acrylic adhesive 

b. Product: “Tyvek Tape”, or equal. 

6. Transition Flashing Material:  

a. Description: Used where WRB transitions to another system or parapet. 

b. Products: Specified in Section 07 65 26. 

7. Fasteners: 

a. Metal Stud Construction: “Tyvek Wrap Cap” fastening system, including “Wrap 
Cap Screws” and 2-inch diameter “Wrap Cap” HDPE washers. 

b. Wood Stud Construction: “Tyvek Wrap Cap” fastening system, including #4 nails 
with large one-inch plastic cap fasteners. 

8. Primer, Adhesive, and Other Accessories: Provide primer, adhesive, and other 
accessories and similar secondary items supplied, required, recommended, or 
accepted by the manufacturer and as necessary for a complete installation. 

2.2 ASPHALT-SATURATED SHEET WRB   

A. Description: Weather-resistant building paper conforming to Federal Specification 
FS UU-B-790a Type I (barrier paper), Grade D (water vapor permeable), Style 2 
(uncreped, not reinforced, saturated) and having a current evaluation report from the 
NES or ICC-ES demonstrating code compliance when installed as a WRB. 

B. Application: Installed on the exterior side of exterior building walls directly behind 
exterior Portland cement plaster to separate the plaster assembly from the base layer 
WRB.  

C. Products: Provide one of the following, or equal. 

1. “Davis Wire 60 Minute” (ICC-ES Report No. ESR-2595) manufactured by Davis Wire 
Corp. 

2. “Super Jumbo Tex 60 Minute” (ICC-ES Report No. ESR-1027) manufactured by 
Fortifiber Corp.  

3. “GMCraft 60 Minute” (ICC-ES Report No. ESR-2376) manufactured by GMC Roofing & 
Building Paper Products, Inc. 

D. Requisite Properties: 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

SHEET WEATHER-RESISTIVE BARRIERS 07 25 13 - 8 
Prepared by AWC WEST 

1. Minimum Basis Weight: At least 6 pounds per 100 square feet (approximately 9.0 
ounces per square yard). 

2. Minimum Roll Width: At least 40 inches. 

3. Maximum UV Exposure Limit: Cover within 30 days. 

E. Performance Requirements:  

1. Minimum Water Vapor Permeance: At least 5 perms, when measured in 
conformance with ASTM E 96, Procedure B. 

2. Minimum Water Resistance: At least 60 minutes, when tested in conformance with 
ASTM D 779. 

3. Minimum Tensile Strength: At least 70 lbf per inch, when tested in conformance with 
ASTM D 882. 

F. Accessories:  

1. Fasteners: At least one-inch-long, 16-gage, pneumatically-applied, coated galvanized 
steel crown staples 

2. Sealing Material, Repair Tape, and Other Accessories: Provide mastic, adhesive, 
pressure-sensitive adhesive tape, and other items supplied, required, recommended, 
or accepted by the manufacturer and compatible with base layer WRB where in 
contact. 

2.3 DRAINAGE PLANE 

A. Description: Dimpled HDPE membrane ventilated  rain screen with pre-installed mortar 
screen. 

B. Product: “Delta-Dry Stucco & Stone" manufactured by Dorken Systems, Inc, or equal. 

C. Thickness: Nominal 0.42-inch thick, unless otherwise indicated on the Drawings or 
selected by the Architect. 

2.4 ACCESSORIES 

A. Sealant:   

1. Description: Silicone sealant conforming to ASTM C 920 requirements for Type S, 
Grade NS, Class 25. 

2. Product: “758” manufactured by Dow Corning Corp., or equal. 

3. Color: White. 

B. Bug Screen: “DELTA-Bug Screen" manufactured by Dorken Systems, Inc., or equal. 

C. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification:  

1. Verify in-place supporting and adjacent construction conforms to the manufacturer’s 
requirements or recommendations and satisfies all other conditions that might affect 
the quality of installation or the durability, appearance, or performance of installed 
and adjacent items. 

2. Verify substrates are dry and free of deleterious and other substances that might 
interfere with WRB installation or performance. 

3. Verify items penetrating WRBs are installed.  

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install WRBs using materials and methods required, recommended, or accepted by 
the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Installed WRBs must be warrantable. Do not install, correct, or replace WRBs in a 
manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Placing:  

a. Start weather barrier installation at a building corner, leaving 6-12 inches of 
weather barrier extended beyond corner. 

b. Starting at the bottom of the wall, install WRB horizontally over sheathing and 
securely attach with a minimum of fasteners.  

c. Lap WRB in shingle fashion at least 3 inches at horizontal seams, and 6 inches at 
vertical seams. Stagger vertical joints. Shingle horizontal joints. Continuously 
tape all seams. 
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d. To prevent direct contact between metal lath and accessories, and to ensure 
water tightness, lap the WRB over flanges of plaster accessories. Continue 
weather barrier uninterrupted behind plaster control joints. 

e. At areas to receive plaster provide asphalt saturated sheet WRB over base layer 
WRB, installed in conformance with the manufacturer's instructions. 

f. At areas where base layer WRB might be permanently exposed to UV light, 
provide UV stable sheet installed in conformance with the manufacturer's 
instructions. 

g. Integrate base layer WRB with flashing materials at windows, doors, and other 
penetrations to properly discharge water to the exterior face of the wall. Omitted 
or improperly installed flashing must be corrected prior to installing the WRB. 

h. Seal all joints and penetrations through the WRB with flashing tape. 

i. Continuously tape WRB at window and door openings, and to through-wall 
flashings. 

2. Attachment: Fasten WRBs tight to substrates without wrinkles. 

3. Penetrations: To create an airtight seal between penetrating items and WRBs, seal 
joints caused by pipes, conduits, electrical boxes, and similar items penetrating 
WRBs with vapor-retarder tape. 

a. Cut WRB to fit closely and neatly.  

b. Continuously seal edges around penetrations. 

4. Cladding Anchors: Apply 4- by 9-inch piece of approved flashing membrane to 
weather barrier membrane prior to the installation cladding anchors. Seal edges with 
weather barrier sealant. 

5. Follow polyethylene sheet WRB manufacturer’s instructions for WRB installations 
greater than 4 stories for the primary WRB. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to attach WRB tight and flat with as few fasteners as possible, and 
only enough to hold the WRB in place until the final wall finish material is installed. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer Services: Installed work is subject to examination by the manufacturer’s 
representative to determine conformance to manufacturer’s instructions and other 
requirements and recommendations. Manufacturer’s field representative services are 
required for specified warranty.  

1. Note all defective items and non-conforming work identified by the manufacturer’s 
representative. 

2. Itemize into a punch list all noted items and record the manufacturer’s requirements 
and recommendations for correcting each punch list item. 

3. Promptly bring all punch list items into conformance with the manufacturer’s 
requirements and recommendations until accepted in writing by the Architect. 

4. Manufacturer’s representative withholds issuing warranties until all punch list items 
are accepted by the Architect. 
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3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

1. WRB Repair: Repair tears, holes and other damage with tape; or if too large, with at 
least 12-inch wide strips or remnants of WRB material centered over damaged areas 
and at least 6 inches larger all around, whichever is greater. 

a. Continuously tape or seal top layer edges of repair material to bottom layer. 

b. WRB must be free from holes, tears, and punctures at the end of installation. 

2. Shiner Repair:  

a. Shiners are discovered by the installer as they miss the framing or observed from 
the interior before drywall is installed.  

b. Shiners must be removed, and WRB and sheathing holes filled with compatible 
sealant prior to patching WRB with compatible self-adhesive flashing. 

c. Do not leave shiners in place and seal over or rely on sealant as the only patching 
method. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed WRBs in place from prolonged exposure to UV manufacturer’s 
recommended limits, exposure to weather, becoming wet, contact with damp or wet 
surfaces, and other sources of deterioration, and damage until covering. If exposed to UV 
for more than the recommended limit, then WRBs must be removed and replaced in 
conformance with the manufacturer's instructions. 
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B. Do not store anything adjacent to or against installed WRBs unless they are protected 
from damage, as accepted in writing by the manufacturer’s representative. Do not use 
installed WRBs as work surfaces. 

C. Remove protection when it’s no longer needed and before covering. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, TAGDSC, ELMTB, CLSB2010.14, IDNO2 
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SECTION 07 32 00 – ROOF TILES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Clay roof tile. 

2. Concrete roof tile. 

3. Underlayment. 

4. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Abbreviations and Acronyms:  

1. NRCA: National Roofing Contractors Association. 

2. RTI: The Roof Tile Institute.  

3. WSRCA: Western States Roofing Contractors Association.  

B. Definitions:  

1. Manufacturer: Means the roof tile manufacturer, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Preinstallation Meeting: 

1. Hold a meeting after submittal approval and at least 10 business days before 
beginning installation.  

2. During the meeting, review the Contract Documents, submittals, project conditions, 
and installation sequence and methods, including special details and conditions that 
might affect installation 

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting 
stored materials or to installation; or to the quality, durability, appearance, or 
performance of installed roof tile. Resolve each condition. 

4. Finalize construction schedule. 

5. Record significant discussions and distribute meeting minutes. Do not begin 
installation until disagreements are successfully resolved to the satisfaction of all 
parties. 
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1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. Submit manufacturer’s product data, specifications, typical installation details, 
and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or 
responsive action. 

b. Submit sample warranties with warranty periods, terms, conditions, exclusions, 
and remedies explicitly defined for each warranty, including clear warranty 
period start dates. (e.g., date of manufacture, purchase, installation, Beneficial 
Occupancy, Substantial Completion, Final Completion, etc.) 

2. Shop Drawings:  

a. Submit dimensioned plans and elevations drawn to scale and showing roof tile 
layout, materials, construction, and finishes. Show locations, sizes, and extents of 
all items, accessories, and trim. Label manufactured items by product name. 

b. Include project-specific dimensioned details drawn to scale showing conditions 
not detailed on the product data; or that are detailed, but not in a manner specific 
to the project. Cross-reference details to plans and elevations. 

3. Appearance Range Samples: 

a. Submit one set of samples for each tile color, finish, and variety, with each set 
consisting of at least three full-size tile samples exhibiting a representative total 
amount (degree) of expected (potential) variations in the appearance of finished 
work. 

b. Appearance range samples are intended as representative samples of actual 
finishes, colors, and patterns. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished roof tile.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

C. Closeout Submittals: Submit the following to the Architect as a condition of project 
closeout. 
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1. Warranty Documentation: Submit final warranties signed by the manufacturer’s 
representative with complete terms indicated for all warranties covering items 
furnished or installed under this specification section. 

D. Maintenance Material Submittals:  

1. Before Final Completion, deliver to the Owner extra stock materials to replace those 
worn or damaged as a result of normal occupancy. 

2. Furnish at least 2 percent of the total installed for each roof tile type, color, 
composition, grade, finish, and variety, but not less than one unopened box or 
container. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Roof tile must be obtained through one source from the same manufacturer (to 
ensure compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Regulatory Requirements: 

1. Fire Resistance Rating: Roof coverings must conform to UL 790 fire resistance 
requirements for Class A rating. (effective against severe fire test exposures) 

C. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing roof tile installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
roof tile for at least 30 previous projects similar to this project in size, material, 
design, and complexity.  

3. Supervisors: Individuals must have at least 7 years’ experience installing roof tile for 
at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
roof tile installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  
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2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped and in conformance with manufacturer’s 
instructions and other requirements and recommendations for storage. Furnish 
adequate dunnage and bracing during storage.  

1. Prevent stored items from contacting the floor or ground, from soiling and staining, 
and from deterioration and damage. 

2. If items are not stored in an enclosed location, then cover the tops and sides with 
securely-tied, waterproof, and breathable covers. Unvented polyethylene tarpaulins 
do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath tarpaulin during certain environmental 
conditions) 

3. Incline covered items to ensure maximum drainage of accumulated moisture. 

4. Do not leave items uncovered where they might be exposed to weather or become 
wet; or exposed to other sources of deterioration and damage. 

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective roof tile with undamaged new roof tile that do not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 WARRANTY 

A. Manufacturer Warranty: Furnish to the Owner a written manufacturer warranty for 
products, components, and accessories against all patent and latent defects, and incipient 
and catastrophic failure for 50 years; and for finishes against color fading, chalking, 
cracking, checking, peeling, and adhesive failure for 20 years. 

B. Installer Guarantee: Furnish to the Owner a written guarantee for the work of this 
specification section against all defects in materials and workmanship for 5 years from 
date of acceptance. Guarantees must be properly prepared and signed on the guarantee 
form in Division 01. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Clay Tile Manufacturers: Provide products manufactured by one of the following, or 
equal. 

1. Gladding McBean & Co. 
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2. Ludowici Roof Tiles. 

3. MCA Clay Roof Tile. 

B. Concrete Tile Manufacturers: Provide products manufactured by one of the following, or 
equal. 

1. Boral. 

2. Eagle Roofing. 

2.2 CLAY ROOF TILE 

A. Description: Molded or extruded clay roof tile units conforming to ASTM C 1167, shape 
and configuration indicated, kiln fired to vitrification, and free of surface imperfections. 
Furnish with fastening holes pre-punched at factory before firing. 

B. Manufacturer: DesignSelections indicated on the Drawings or selected by the Architect, 
or equal.   

C. Requisite Properties: ProductOptions indicated on the Drawings or selected by the 
Architect. 

1. Overall Size: 

2. Exposure Size:  

3. Thickness:  

4. Texture: Smooth surface. 

5. Color: 

6. Finishing Tile: Provide manufacturer's standard trim, starter, roof edge, and similar 
tile units. 

2.3 CONCRETE ROOF TILE 

A. Description: Molded or extruded integral color concrete roof tile units conforming to 
ASTM C 1492, shape and configuration indicated, and free of surface imperfections. 
Furnish with fastening holes pre-punched at the factory. 

B. Manufacturer: DesignSelections indicated on the Drawings or selected by the Architect, 
or equal. 

C. Requisite Properties: ProductOptions indicated on the Drawings or selected by the 
Architect. 

1. Overall Size: 

2. Exposure Size:  

3. Thickness:  

4. Texture: Smooth surface. 

5. Color: 
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6. Finishing Tile: Provide manufacturer's standard trim, starter, roof edge, and similar 
tile units. 

2.4 ACCESSORIES 

A. Roofing Felt:  

1. Description: Organic felt saturated with asphalt and covered on top with mineral 
surface fines. 

2. Product: “Eagle True2-40” manufactured by Eagle Roofing, or equal. 

B. Synthetic Roofing Underlayment: “Titanium UDL50” manufactured by InterWrap, or 
equal. 

C. SASM Underlayment: 

1. Description: Self-adhering cross-laminated high-density polyethylene (HDPE) 
composite sheet/butyl adhesive flashing membrane, with release liner on the 
adhesive side.  

2. Products: “Grace Ultra” manufactured by GCP Applied Technologies, or equal.  

D. Fire-Resistant Roll Roofing Underlayment:  

1. Description: Fiberglass-reinforced roof protection sheet. 

2. Product: “VersaShield” manufactured by GAF, or equal. 

E. Mortar: ASTM C 270, Type M, natural color for concealed-from-view mortar. 

F. Asphalt Roofing Cement: ASTM D 4586, Type II, asbestos free. 

G. Elastomeric Sealant: ASTM C 920, silicone-based joint sealant; of Type M or S, Grade NS, 
Class 25, Use NT related to exposure, and, as applicable to joint substrates indicated, 
Use O. 

H. Screw Fasteners: Corrosion resistant fasteners formed from stainless steel and sized to 
penetrate deck minimum 3/4-inch or through thickness of deck or batten. 

I. Flashing: As specified in Section 07 62 00. 

J. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification:  

1. Verify in-place supporting and adjacent construction conforms to the manufacturer’s 
requirements or recommendations and satisfies all other conditions that might affect 
the quality of installation or the durability, appearance, or performance of installed 
and adjacent items. 

2. Verify items penetrating roof tile are installed. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install roof tile using materials and methods required, recommended, or accepted by 
the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Completed work must match approved samples and mockups, as accepted by the 
Architect. 

4. Installed roof tile must be warrantable. Do not install, correct, or replace roof tile in a 
manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Underlayment Installation: 

a. General: Install underlayment in conformance with tile manufacturer's written 
recommendations and recommendations in NRCA publication, “The NRCA 
Roofing and Waterproofing Manual”. 

b. Double-Layer Roof Felt Underlayment: Install perpendicular to roof slope in 
parallel courses. Install a 19-inch- wide starter course at eaves and completely 
cover with full-width second course. Install succeeding courses lapping previous 
courses 19 inches in shingle fashion. Lap ends a minimum of 6 inches. Stagger 
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end laps between succeeding courses at least 72 inches. Fasten with felt 
underlayment nails. 

c. Metal-Flashed Open-Valley Underlayment: Install 2 layers of 36-inch- wide roof 
felt underlayment centered in valley. Stagger end laps between layers at least 72 
inches. Lap ends of each layer at least 12 inches in direction to shed water, and 
seal with asphalt roofing cement. Fasten each layer to roof deck with felt 
underlayment nails. Lap roof-deck underlayment over first layer of valley 
underlayment at least 6 inches. 

2. Metal Flashing Installation: 

a. Install metal flashings and other sheet metal in conformance with requirements 
in Section 07 62 00. 

b. Install metal flashings in conformance with tile manufacturer's written 
recommendations and recommendations in NRCA publication, “The NRCA 
Roofing and Waterproofing Manual”. 

c. Step Flashings: Install with 3-inch headlap extending over the underlying tile and 
up the vertical surface. Install with lower edge of flashing just upslope of, and 
concealed by, butt of overlying tile. Fasten to roof deck only. 

d. Open-Valley Flashings: Install centered in valleys, lapping ends at least 8 inches 
in direction to shed water. Fasten upper end of each length to roof deck beneath 
overlap. 

3. Wood Nailers And Battens: 

a. Install wood nailers and securely fasten to roof deck. 

b. Install beveled wood cant at eaves and securely fasten to roof deck. 

4. Tile Installation: 

a. Install roof tiles in conformance with manufacturer's instructions and 
recommendations and in conformance with RTI/WSRCA publication, “Concrete 
and Clay Roof Tile Design Criteria Installation Manual for Moderate Climate 
Regions” and NRCA publication, “The NRCA Roofing and Waterproofing Manual”. 

b. Maintain uniform tile exposure and coursing of throughout roof. 

c. Extend tiles 2 inches over eave fasciae. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach roof tile to supporting construction. 

D. Installation Tolerances: Install roof tile within the following tolerance variations. 

1. Squareness: Not more than 1/8-inch difference in diagonal measurements. 

2. Maximum Offset between Components at Joints: 1/16-inch except that offset are not 
allowed at welded joints. 

3. Maximum Misalignment of Adjacent Members: 1/16-inch. 

4. Maximum Bow: 1/8-inch in 48 inches. 

5. Maximum Deviation from Plane: 1/16-inch in 48 inches. 
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3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.4 CLEANING 

A. Cleaning Work: After installation, correction, and repair are complete, remove strippable 
film or other temporary protection. Promptly remove from exposed metal surfaces 
anything that might interfere with uniform oxidation or weathering. Clean all visible 
surfaces in a manner that does not result in any warranty or guarantee becoming void. 

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.5 PROTECTION 

A. Protect installed roof tile in place from soiling, deterioration, and damage until 
Substantial Completion. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

ROOF TILES 07 32 00 - 10 
Prepared by AWC WEST 

B. Do not store anything adjacent to or against installed roof tile unless they are protected 
from damage, as accepted in writing by the manufacturer’s representative. Do not use 
installed roof tile as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

TAGDSC, ELMTB, CLSB3010, IDNO2 
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SECTION 07 62 00 – SHEET METAL FLASHING AND TRIM  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Shop- or field-fabricated flashings used for roofing and flashing applications. 

2. Delegated design of flashing assemblies. 

3. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements: 

1. Section 05 50 00 for dissimilar metal corrosion protection. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. BMT: Base Metal Thickness.msg 

2. HDG: Hot-Dip Galvanized. 

3. MSG: Manufacturer’s Standard Gage for Sheet Steel. 

4. USSG: United States Standard Gage for Sheet. 

5. NRCA: National Roofing Contractors Association. 

6. SMACNA: Sheet Metal and Air Conditioning Contractors' National Association. 

B. Definitions:  

1. Fabricator: Means the decorative flashing fabricator, unless otherwise indicated.  

2. Manufacturers' Standard Gage for Sheet Metal: Means the thickness steel sheet based 
on a weight of 41.82 pounds per square foot per inch of thickness. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Coordinate installation of roof perimeter flashings with installation of roof drainage 
system. 

2. Coordinate installation of counterflashing with installation of base flashings.  

3. Coordinate installation of roof-penetration flashings with installation of roofing and 
other items penetrating roof. 

4. Coordinate the installation of equipment support flashings with the installation of 
roofing and equipment. 
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5. Coordinate the installation of wall flashings with the installation of wall-opening 
components, including windows, doors, and louvers. 

B. Delegated Design Requirements: 

1. Engineer, fabricate, assemble, and install flashings that conform to the profiles 
indicated and other Contract Document requirements; meet specified performance 
criteria; and results in structurally sound, non-corroding, and weathertight 
assemblies that accommodate, resist, distribute, or transfer in-service loads without 
incipient or catastrophic failure. 

2. Maintain visual design concept indicated, including sizes, profiles, and alignments. 
Deviation from visual design concept is non-conforming work and prohibited 
without prior written acceptance by the Architect. 

C. Performance Requirements:  

1. Design Pressure: Calculate in conformance with American Society of Civil Engineers/ 
Structural Engineering Institute publication ASCE/SEI 7, “Minimum Design Loads and 
Associated Criteria for Buildings and other Structures”.. 

2. Design Wind Rating: 

a. Minimum Roof Field Area: 60 pounds per square foot. 

b. Roof Perimeter Area: 90 pounds per square foot. 

c. Roof Corner Area: 120 pounds per square foot. 

3. Design Negative Uplift Pressure: Coping system must conform to FMG requirements 
for at least a Class I-90 wind uplift rating. 

4. Thermal Expansion and Contraction: Accommodate movement resulting from at 
least 120 deg. F ambient and 180 deg. F material surface temperature differentials 
(changes). 

5. Dissimilar Metal Corrosion Protection: Permanently isolate metal surfaces from 
direct contact with incompatible materials and other potentially corrosive 
substrates.  

D. Preinstallation Meeting: 

1. Hold a meeting after submittal approval and at least 10 business days before 
beginning installation.  

2. During the meeting, review the Contract Documents, submittals, project conditions, 
and installation sequence and methods, including special details and conditions that 
might affect installation 

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting 
stored materials or to installation; or to the quality, durability, appearance, or 
performance of installed flashings. Resolve each condition. 

4. Finalize construction schedule. 

5. Record significant discussions and distribute meeting minutes. Do not begin 
installation until disagreements are successfully resolved to the satisfaction of all 
parties. 
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1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. For manufactured items, submit manufacturer’s product data, specifications, and 
all other information necessary to show conformance to the Contract Documents, 
excluding material safety data sheets (MSDSs) and safety data sheets (SDSs), 
both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings:  

a. Submit dimensioned plans and elevations drawn to scale and showing flashing 
layout and types. Show locations, sizes, and extents of all items, accessories, and 
trim. Label manufactured items by product name. 

b. Include project-specific dimensioned details drawn to scale showing profiles, 
shapes, joints, seams, and dimensions, including coves, miters, and corner 
conditions. Cross-reference details to plans and elevations. 

c. Indicate method of attaching, fastening, joining, adhering, and anchoring to 
adjacent construction. 

d. Show backings, embedments, fasteners, brackets, clips, cleats, straps, mounting 
devices, and other attachments. 

e. Label each attachment type; indicate manufacturer’s product name for each 
manufactured item. 

f. Indicate base material and finish, fastener material and finish, and material and 
finish of items being fastened or attached. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Delegated Design Submittals: Together with shop drawings, submit engineering 
calculations demonstrating conformance to the Contract Documents and all impacts 
of delegated design scope of work on other work. 

a. Calculations must be explicit and legible and must incorporate distinct cross-
references to submitted shop drawings in sufficient quantity to render the 
calculations readily intelligible and reviewable.  

b. At a minimum, calculations must include design loads; analysis of supporting 
construction, including section-property computations; analysis of fasteners, 
anchors, attachments, and connectors; and signature and seal of the licensed 
professional engineer responsible for preparing them. 

c. Test reports are not an acceptable substitute for calculations and are returned to 
the Contractor without review or responsive action, except to record non-
conformance with this requirement. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 
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1.5 QUALITY ASSURANCE 

A. Quality Standard Requirements:  

1. Design Standard: Comply with SMACNA publication “Architectural Sheet Metal 
Manual” requirements for design dimensions, geometry, metal thickness and other 
characteristics, and installation of flashings. 

2. Installation Standard: Comply with NRCA publication “Roofing and Waterproofing 
Manual”, Volume 2, “Architectural Sheet Metal and Metal Roofing” requirements for 
the design and installation of sheet metal flashing and trim items installed as part of 
roofing applications.  

B. Qualifications:  

1. Fabricator: Company or individuals must have at least 10 years’ experience 
fabricating flashings installed on at least 100 previous projects similar to this project 
in size, material, design, and complexity 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
flashings for at least 30 previous projects similar to this project in size, material, 
design, and complexity. 

3. Supervisors: Individuals must have at least 7 years’ experience installing flashings 
for at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
flashing installers. 

4. Engineer: Must be a licensed professional structural engineer registered to practice 
in California having at least 10 years’ experience performing the kind of engineering 
services indicated for at least 20 previous projects similar to this project in size, 
material, design, and complexity. 

C. Mockups: If an ex-situ exterior wall integrated mockup is required for this project, then 
integrate flashing into the mockup as part of the work of this specification section. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped. Furnish adequate dunnage and bracing during 
storage.  

1. Prevent stored items from contacting the floor or ground, from soiling and staining, 
and from deterioration and damage. 

2. If items are not stored in an enclosed location, then cover the tops and sides with 
securely-tied, waterproof, and breathable covers. Unvented polyethylene tarpaulins 
do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath tarpaulin during certain environmental 
conditions) 
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3. Incline covered items to ensure maximum drainage of accumulated moisture. 

4. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to other sources of deterioration and damage. 

C. Handling: Handle items in a manner that that prevents damage. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective flashings with undamaged new flashings that do not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Hot-Dip Galvanized and Galvannealed Steel Sheet: ASTM A 653, CS Type B (commercial 
steel), with equal coating weight on each surface, coating weight designation (mass 
designation) indicated below on both surfaces. 

1. Natural Finish (Galvanized): Provide material with at least a G90 coating weight, 
regular spangle, chemically treated (desired for humid-storage stain resistance; can 
still be painted; recommended for sheet that will be used unpainted), and oiled 
(intended as a corrosion inhibitor; sheet must be thoroughly cleaned to remove the 
oil prior to painting). 

2. Shop-Painted Finish (Galvanized): Provide material with at least a G90 coating 
weight, minimized spangle, chemically treated (desired for humid-storage stain 
resistance; can still be painted; recommended for sheet that will be used unpainted), 
and oiled (for enhanced formability; sheet must be thoroughly cleaned to remove the 
oil prior to painting). 

3. Field-Painted Finish (Galvannealed): Provide material with at least an A60 coating 
weight, not chemically treated, not oiled, and mill phosphatized (paint-grip finish; 
provides enhanced lubricating characteristics). 

B. Stainless Steel Sheet:  

1. Exposed Locations: ASTM A 666 (annealed and tempered), Type 304L (for welded 
applications) or Type 304 (for all other applications), annealed, No. 2 (half hard) 
temper (hardness between Rockwell B-65 and B-70; can be bent 90 degrees across 
the direction of rolling around a radius equal to its thickness), passivated in 
conformance with ASTM A 967. 

a. Natural Finish: Furnish materials having a No. 2B (bright) finish. 

b. Painted Finish: Furnish materials having a No. 2D (matte) finish. 

2. Concealed Locations: ASTM A 240 (annealed) Type 304L (for welded applications) or 
Type 304 (for all other applications), annealed, No. 2 (half hard) temper (hardness 
between Rockwell B-65 and B-70; can be bent 90 degrees across the direction of 
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rolling around a radius equal to its thickness), passivated in conformance with 
ASTM A 967. 

3. Natural Finish: Furnish materials having a No. 4 (bright) finish. 

C. Aluminum Sheet: ASTM B 209, 5005-H32 (for anodic finishing) and 3003-H14 (for 
painted or unfinished sheet). 

D. Pre-Painted Coated Coil and Sheet: ASTM A 755.  

1. Sheet: Aluminum sheet. 

2. Top Side Finish: 70-percent by weight liquid polyvinylidene fluoride (PVDF) coating 
system conforming to AAMA 2605 and consisting of a prime coat applied to a DFT of 
at least 0.2-mil and either a solid color coat applied to a DFT of at least 0.75-mil; or a 
metallic color coat applied to a DFT of at least 0.75-mil and a clear topcoat applied to 
a DFT of at least 0.50-mil, as indicated on the Drawings or selected by the Architect. 

3. Reverse Side Finish: 0.25-mil DFT acrylic bottom side primer and polyester wash 
coat (backer coat). 

4. Painted Metallic Finishes: Panels, components, and accessories having a painted 
metallic finish must be finished such that the metallic finish directionality (grain) of 
all components runs in the same direction when installed. Color variation caused by 
failure to comply with this requirement is rejected as non-conforming work. 

2.2 ROOFING AND ROOF EDGE FLASHINGS AND TRIM 

A. Description:  

1. Copings: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-dip galvanized and 
galvannealed steel sheet. 

2. Gravel Stops: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-dip galvanized 
and galvannealed steel sheet. 

3. Scuppers and Conductor Heads: Fabricate from at least 0.0359-inch BMT (MSG 20) 
hot-dip galvanized and galvannealed steel sheet. 

4. Gutters: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-dip galvanized and 
galvannealed steel sheet.  

5. Downspouts: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-dip galvanized 
and galvannealed steel sheet. 

B. Requisite Properties:  

1. Profiles, Edge Styles, and Attachments: Indicated on the Drawings. 

2. Joint Style: J2. (butt and backup plate) 

3. Fabrication: Provide standard profiles from the SMACNA quality standard 
publication, Chapter 1. 

a. Fabricate in sections between 8-and 10-feet long,  

b. Fabricate backup plates from the same material and thickness as copings. 

c. Miter corners, seal, mechanically fasten, and solder or weld watertight. 
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d. All corners and transitions must be shop or factory fabricated. Corner pieces 
shall extend minimum 12 inches beyond corner in both directions. 

e. Only linear transitions may be field fabricated. 

f. Finish: Filed-applied duplex coating. 

2.3 OTHER SHEET METAL FLASHINGS AND TRIM 

A. Description:  

1. Interlocking Counterflashing: Provide same material and thickness as reglets. 

2. Through-Wall Flashings: Fabricate from at least 0.0250-inch thick (USSG 24) 
stainless steel sheet. 

3. Opening Flashings in Framed Construction: Fabricate from at least 0.0359-inch BMT 
(MSG 20) hot-dip galvanized and galvannealed steel sheet.  

4. Equipment Support Flashings: Fabricate from at least 0.0299-inch BMT (MSG 22) 
hot-dip galvanized and galvannealed steel sheet. 

5. Overhead-Piping Drip Pans: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-
dip galvanized and galvannealed steel sheet. 

6. Elevator Hoistway Guards: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-
dip galvanized and galvannealed steel sheet. 

7. Backpans: Fabricate from at least 0.0359-inch BMT (MSG 20) hot-dip galvanized and 
galvannealed steel sheet, with equal coating weight on each surface, coating 
designation G90, not chemically treated, not oiled. Stiffen back pans as necessary to 
prevent “oil canning” or excessive deflection under load. 

8. Flashings and Trim in Contact with Aluminum Components: Fabricate from at least 
0.032-inch aluminum sheet. 

9. Flashings and Trim in Contact with Concrete, Gravel, or Soil and Elsewhere 
Indicated: Fabricate from at least 26-ga. stainless steel Type 316 sheet. 

10. Other Flashings and Trim: Unless otherwise noted, fabricate from at least 0.0299-
inch BMT (MSG 22) hot-dip galvanized and galvannealed steel sheet; or from at least 
0.0250-inch (USSG 24) Type 316 stainless steel sheet. 

2.4 ACCESSORIES 

A. Splash Pans: Standard precast concrete units cast from at least 4,000 pounds per square 
inch concrete. Precast units must have rounded corners and smooth and dense surfaces 
free of honeycombs. 

B. Soldering Materials: 

1. HDG Sheet Metal Solder and Flux: 50-percent tin solder conforming to 
ASTM B 32 Grade Sn50 and used with a non-corrosive flux. 

2. Stainless Steel Sheet Metal Solder and Flux: 60-percent tin solder conforming to 
ASTM B 32 Grade Sn60 and used with an acid flux. 
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C. Fasteners: Provide fasteners and accessory materials suitable to the type of use and 
conditions of installation and service indicated; and as required for producing secure 
attachment to supporting construction without staining or deterioration of either the 
base materials or fastened materials; or deterioration of the fastener itself when in 
contact with base materials or fastened materials. 

1. Pop rivet attachment is prohibited. 

2. Provide fasteners are made of the same material as the fastened material or have a 
suitable barrier protection coating. 

a. Apply corrosion-inhibiting material (e.g., pastes, washers, compounds, etc.) 
under the heads of screws or bolts inserted into dissimilar metal, even if they are 
already treated or have a protective coating. 

b. Washers, gaskets, and sleeves must be made of plastic or closed-cell 
polychloroprene (Neoprene). 

3. Verify fasteners and accessories that are galvanically compatible with fastened 
materials under conditions of installation and service, as demonstrated by the 
fastener manufacturer based on testing and field experience. Do not use fasteners 
that are corrosive or otherwise incompatible with fastened materials. 

4. Where fasteners are subject to loosening or turning out due to thermal and 
structural movements, wind loads, vibration, and other causes, provide self-locking 
devices that either maintain tension in the fastener assembly or remain locked even 
if tension in the assembly is lost. (e.g. washers, locknuts, and similar items) 

5. Exposed fasteners are prohibited on faces exposed to view. Provide concealed 
fasteners and expansion provisions. Where unavoidable, provide flat head cap 
screws (type FHCS) with drive slots filled and finished flush and smooth with 
adjacent surfaces. 

D. Underlayment:  

1. Description: Self-adhering cross-laminated high-density polyethylene (HDPE) 
composite sheet/non-asphaltic butyl adhesive flashing membrane, with release liner 
on the adhesive side. Asphaltic adhesive flashing membranes are prohibited. 

2. Product: “Grace Ultra” manufactured by GCP Applied Technologies, or equal. 

3. Requisite Properties:  

a. Minimum Thickness: At least 30 mils. 

b. Minimum Roll Width: 36 inches. 

c. Maximum UV Exposure Limit: Not more than 100 days. 

d. Maximum High Temperature Application: Up to 300 deg F. 

E. Sealant:  

1. Exposed Sealant: “756 SMS” neutral-curing silicone sealant manufactured by Dow 
Corning Corp., or equal conforming to ASTM C 920. 

2. Concealed Sealant: Single-component, solvent-release plasticized polyisobutylene 
(butyl rubber) conforming to ASTM C 1311; black color. 

3. Sheet Metal Lap Sealant: “Sikaflex 15LM”low-modulus urethane sealant 
manufactured by Sika Corp., or equal. 

4. Color: Selected by the Architect from the manufacturer’s standard colors. 
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F. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing. Provide permanently elastic, non-sag, nontoxic, 
non-staining tape 1/2-inch wide and 1/8-inch thick. 

G. Bituminous Coating: Cold-applied asphalt emulsion conforming to ASTM D 1187. 

H. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.5 FABRICATION 

A. Shop Fabrication: 

1. Before beginning fabrication, apply strippable film or other temporary protection 
normally furnished or necessary to protect metal from deterioration and damage 
during fabrication. 

2. Fabricate items in largest sections practicable to minimize field jointing.   

3. Fabricate flashing in thickness or weight needed to conform to the specified 
performance requirements, but not less than indicated for each application and 
metal. 

4. Fabricate exposed work precise, straight, and true to line, size, and shape; plumb, 
level, and square within allowable tolerances; and with accurate angles and surfaces, 
and crisp straight edges. 

5. Fabricate flashing without excessive oil canning, buckling, and tool marks; precise, 
straight, and true to line, size, shape, and levels indicated; with accurate angles and 
straight edges; and with exposed edges folded back to form hems. 

6. Fabricate exposed connections with flush hairline joints, and square and true edges 
and corners. 

7. Inside and outside corners, and changes in direction, must be fabricated watertight 
assemblies with mechanically-fastened and continuously welded or soldered joints. 

8. Form non-expansion, but movable, joints in metal to accommodate sealant. Where 
lapped expansion provisions cannot be used, form expansion joints with at least one-
inch deep intermeshing hooked flange; fill with butyl sealant concealed within joints. 

a. Exposed fasteners are prohibited on faces exposed to view.  

b. Provide concealed fasteners and expansion provisions elsewhere. 

9. Fabricate cleats and attachment devices from the same material as the item being 
anchored, of sizes as recommended by the SMACNA quality standard publication for 
the application, but not less than thickness of metal being secured 

10. Do not use graphite pencils to mark metal surfaces. 

B. Fabrication Tolerances: Fabricated items must conform to the following; specified 
tolerances are non-cumulative. 

1. Maximum Offset between Components at Joints: 1/8-inch except that at welded 
joints, offset are not allowed. 

2. Maximum Deviation from Slope and Location Lines: 1/4-inch in 20 feet. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify that in-place construction conforms to the manufacturer’s 
requirements or recommendations and satisfies all other conditions that might affect the 
quality of installation or the durability, appearance, or performance of installed items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the fabricator’s instructions and 
other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Scribe and cope items as necessary for an accurate fit. Perform required cutting, 
drilling, and fitting for flashing installation. 

2. Set flashings true to line, to required levels and lines, plumb, square, and cut and 
fitted without warp or rack; sloped or level as required; with flush well-fitted joints; 
and in alignment with adjacent construction.  

3. Shim as required with concealed shims. 

4. Install exposed flashings without excessive oil canning, buckling, and tool marks. Do 
not use graphite pencils to mark metal surfaces. 

5. Provide uniform, neat seams with minimum exposure of solder, welds, and sealant. 

6. Fit exposed connections accurately to form flush hairline joints. Trim to fit substrates 
and to result in watertight performance. Torch cutting is prohibited. 

7. Set sheet metal in bed of urethane sealant over concrete surfaces or coat with 
bituminous coating where compatible with overlying materials to prevent galvanic 
corrosion. 

8. Install sealant tape where indicated. 

B. Expansion Provisions: Provide provisions for thermal expansion.  

1. Space movement joints not more than 10 feet on center. Joints may not be located 
within 24 inches of corners or intersections.  

2. Where lapped expansion provisions cannot be used or would not be sufficiently 
watertight, form expansion joints with intermeshing hooked flanges at least one inch 
deep, and fill with sealant concealed within the joints. 
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3. At exposed sheet metal fabrications, provide 8 in. wide splice plates.  Set sheet metal 
laps in low-modulus urethane sealant. At sheet metal backing, provide 8-inch wide 
splice plates or at least 4-inch laps set in bed of low-modulus urethane sealant 
between pieces of sheet metal. Do not apply sealant to surface of joints. 

C. Seal joints where indicated on the Drawings and as required for watertight construction. 

1. Where sealant-filled joints are used, embed hooked flanges of joint members at least 
one inch into the sealant. Form joints to completely conceal sealant.  

2. When ambient temperature at the time of installation is between 40 and 70 deg. F, 
set joint members for 50 percent movement each way. Adjust setting proportionately 
for installation at higher ambient temperatures. Do not install sealant-type joints at 
temperatures below 40 deg. F. 

3. Prepare joints and apply sealants in conformance with Section 07 92 00. 

D. Soldered Joints:  

1. Soldered joints must also be mechanically fastened 

2. Clean surfaces to be soldered.  

3. Pre-tin sheet edges to at least 1-1/2 inches from the edge; reduce pre-tinning area 
where the pre-tinned surface might show in the completed work.  

4. Promptly remove acid flux residue from metal after tinning and soldering. Clean and 
neutralize in conformance with the solder manufacturer's installation instructions. 

5. Do not use torches for soldering.  

6. Heat surfaces to receive solder and flow solder into joint. Fill joint completely. 
Completely remove flux and spatter from exposed surfaces. 

E. Special Techniques: 

1. Roof Drainage System: Install sheet metal roof drainage components as indicated to 
produce a complete roof drainage system conforming to the referenced standard.  

2. Roof Flashing: Install sheet metal flashing and trimin conformane with specified 
performance requirements, the SMACNA quality standard publication requirements. 
Provide concealed fasteners where possible, set units true to line, and level. Install 
work with laps, joints, and seams that are permanently watertight and weather 
resistant. 

3. Roof Edge Flashing: Anchor to resist uplift and outward forces in conformance with 
the SMACNA quality standard publication and recommendations. Interlock bottom 
edge of roof edge flashing with continuous cleat anchored to substrate at staggered 
3-inch centers. 

4. Copings: Anchor to resist uplift and outward forces in conformance with the 
SMACNA quality standard publication requirements and recommendations and 
roofing requirements. 

a. Interlock exterior bottom edge of coping with continuous cleat anchored to the 
supporting substrate at not more than 24-inches on center. 

b. Anchor the interior leg of copings with washers and screw fasteners through 
slotted holes at not more than 24 inches on center. 
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5. Pipe and Post Counterflashing: Install counterflashing umbrella with close-fitting 
collar with top edge flared for elastomeric sealant, extending a minimum of 4 inches 
over base flashing. Install stainless-steel draw band and tighten. 

6. Counterflashing: Insert counterflashing in reglets or receivers and fit tightly to base 
flashing. Extend counterflashing 4 inches over base flashing. Lap counterflashing 
joints a minimum of 4 inches and bed with sealant. Secure in a waterproof manner by 
means of snap-in installation and sealant. 

7. Roof-Penetration Flashing: Seal with elastomeric sealant and clamp flashing to pipes 
that penetrate roof. All penetrations must receive umbrella flashings. 

8. Wall Flashing: Install sheet metal wall flashing as indicated, and to intercept and 
exclude penetrating moisture in conformance with the referenced standard’s 
recommendations.  

9. Opening Flashing in Frame Construction: Install continuous head, sill, jamb, and 
similar flashings to extend beyond wall openings as indicated on the shop drawings. 

10. Miscellaneous Flashing: 

a. Equipment Support Flashing: Weld or seal flashing with elastomeric sealant to 
equipment support members. 

b. Overhead-Piping Safety Pans: Suspend pans independent from structure above 
as indicated. Pipe and install drain lines to plumbing waste or drainage system as 
indicated on the plumbing drawings. 

F. Interface with Adjacent Items:  

1. Provide materials, components, and accessories normally furnished or necessary to 
securely attach flashing to supporting construction. 

2. Provide provisions for thermal and structural movement. 

3. Space cleats not more than 12 inches apart. Anchor each cleat with at least 2 
fasteners. Bend tabs over fasteners.  

G. Installation Tolerances: Shim and align flashing within an installed tolerance of 1/4-inch 
in 20 feet on slope and location lines indicated, and within 1/8-inch offset of adjoining 
faces and of alignment of matching profiles. 

3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 
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3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.4 CLEANING 

A. Cleaning Work: After installation, correction, and repair are complete, remove strippable 
film or other temporary protection. Promptly remove from exposed metal surfaces 
anything that might interfere with uniform oxidation or weathering.  

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

C. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.5 PROTECTION 

A. Protect installed flashing in place from deterioration and damage until Substantial 
Completion. 

B. Do not store anything on, adjacent to, or against installed flashings unless they are 
protected from damage. Do not use installed flashings as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, TAGDSC, ELMTB, CLSB2010.14, CLSB2020, CLSB2080, CLSB3020, ELMTD, CLSD1010.10, IDNO2 
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SECTION 07 65 26 – SASM FLASHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. SASM through-wall, opening, penetration, and transition flashings that are not 
integral to WRB or AB installation. 

2. Roof and façade SASM underlayment. 

3. Installation materials. 

4. Surface preparation. 

5. Site tests and inspections. 

6. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements:  

1. Section 06 16 43 for treatment of sheathing panel joints. 

2. Section 07 25 13 for self-adhering sheet flashings, installation materials, and 
accessories integral to sheet WRB installation. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. WRB: Weather-Resistive Barrier. 

2. VDR: Vapor Diffusion Retarder. 

3. AB: Air Barrier. 

4. SASM: Self-Adhering Sheet Membrane. 

5. UV: Ultraviolet Solar Radiation. 

B. Definitions:  

1. Manufacturer: Means the flashing manufacturer, unless otherwise indicated. 

2. Roof: Means the top cover of a building having a slope of 60 degrees or less from the 
zero-degree horizontal plane. 

3. Non-Roof: Means the top cover of a building having slope more than 60 degrees from 
the zero-degree horizontal plane. 

4. Wall: Means one of the sides of a room or building connecting a floor and ceiling or 
foundation and roof, and having slope less than 30 degrees from the 90-degree 
vertical plane. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

SASM FLASHING 07 65 26 - 2 
Prepared by AWC WEST 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Performance Requirements: SASM flashing membranes installed around the perimeter 
of exterior opening assemblies and other penetrations must conform to Level 3 (elevated 
temperature exposure) requirements of American Architectural Manufacturers 
Association publication AAMA 711, Voluntary Specification for Self-Adhering Flashing 
Used for Installation of Exterior Wall Fenestration Products. 

B. Coordination: Verify chemical and adhesive compatibility of selected flashings with 
installed waterproofing, WRBs, ABs, VDRs, roofing, sealants, and other items with which 
the flashings are in direct contact, based on current product formulations. 

C. Preinstallation Meeting: 

1. Hold a meeting after submittal approval and at least 10 business days before 
beginning installation.  

2. During the meeting, review the Contract Documents, submittals, project conditions, 
and installation sequence and methods, including special details and conditions that 
might affect installation 

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting 
stored materials or to installation; or to the quality, durability, or performance of 
installed WRBs. Resolve each condition. 

4. Finalize construction schedule. 

5. Record significant discussions and distribute meeting minutes. Do not begin 
installation until disagreements are successfully resolved to the satisfaction of all 
parties. 

D. Sequencing:  

1. Install flashings only after penetrating items are installed.  

2. Install flashings only after openings are framed.  

E. Scheduling:  

1. Installations Requiring Primer: Flashings must be applied within 24 hours of primer 
installation. Schedule installation to limit exposure of primed surfaces to not more 
than 24 hours. Re-prime surfaces exposed for more than 24 hours in conformance 
with manufacturer’s instructions for re-priming. 

2. UV Exposure: Schedule installation to keep flashing exposure to UV within the 
manufacturer’s recommended limits. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
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(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings:  

a. Submit dimensioned drawings showing joints, seams, tie-ins, and dimensions, 
including terminations, penetrations, coves, interior and exterior corner 
conditions, openings, penetrations, and expansion and drift joints.  

b. Include project-specific dimensioned details drawn to scale showing conditions 
not detailed on the product data; or that are detailed, but not in a manner specific 
to the project. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished flashings.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

3. Manufacturer’s Representative Reports: 

a. Before beginning work, request and submit reports confirming substrates are 
properly prepared in conformance with manufacturer’s instructions and other 
requirements and recommendations; are acceptable and satisfactory to receive 
the work of this specification section; and conform to all requirements necessary 
to issue specified and other warranties. 

b. During the work, request and submit reports documenting actions taken by the 
manufacturer’s representative to verify conformance with manufacturer’s 
instructions and other requirements and recommendations. 

c. Upon completion, request and submit reports confirming installed roofing 
conforms to all requirements necessary to issue specified and other warranties. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Flashings must be obtained through one source from the same manufacturer (to 
ensure compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 
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2. Flashings must be obtained only from a manufacturer that sends a representative to 
the project site before beginning work to verify existing conditions; and during work 
to perform manufacturer’s field services. 

3. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing flashings installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
flashings for at least 30 previous projects similar to this project in size, material, 
design, and complexity.  

3. Supervisors: Individuals must have at least 7 years’ experience installing flashings 
for at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
flashing installers. 

4. Manufacturer’s Representative: Individuals must have at least 5 years’ technical field 
experience performing manufacturer’s services for at least 50 previous projects 
similar to this project in size, material, design, and complexity. 

C. Mockups: If an ex-situ exterior wall integrated mockup is required for this project, then 
integrate flashings into the mockup as part of the work of this specification section. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped and in conformance with manufacturer’s 
instructions and other requirements and recommendations for storage. Furnish 
adequate dunnage during storage.  

1. Prevent stored items from contacting the floor or ground and from deterioration and 
damage. 

2. Sheet products must be tightly rolled face out on a sturdy core designed for that 
purpose and vertically stored unless otherwise required or recommended by the 
manufacturer. Promptly remove and replace rolled sheet products that are flattened 
or distorted during shipping, unloading, or storage. 

3. If items are not stored in an enclosed location, then cover the tops and sides with 
securely-tied, waterproof, and breathable covers. Unvented polyethylene tarpaulins 
do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath tarpaulin during certain environmental 
conditions) 
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4. Incline covered items to ensure maximum drainage of accumulated moisture. 

5. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to other sources of deterioration and damage, including heat 
and sudden changes in temperature, and UV exposure beyond manufacturer-
recommended limits.  

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

D. Damaged Item Replacement: Promptly remove and replace items that are deteriorated, 
damaged, or defective with undamaged new items that do not exhibit deterioration, 
damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 PROJECT CONDITIONS 

A. Ambient Conditions: Install flashings only when ambient temperature, RH, and other 
environmental conditions fall within ranges required, recommended, or accepted by the 
manufacturer. 

1. Do not install flashings during rain or snow, fog or mist; or when rain or snow is 
predicted within 24 hours of installation. 

2. Proceed only when there is no threat of impending precipitation, and both current 
and forecasted weather conditions conform to those required, recommended, or 
accepted by the manufacturer. 

B. Existing Conditions: Surfaces to which flashings are installed must be dry. Install 
flashings only when substrate moisture content and surface temperature fall within 
ranges required, recommended, or accepted by the manufacturer. 

C. Other Conditions: Do not apply flashings where dust is generated, or liquids are sprayed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Carlisle Coatings and Waterproofing Inc.  

2. GCP Applied Technologies. 

3. Henry Co. 
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2.2 THROUGH-WALL SASM FLASHING 

A. Standard Through-Wall Flashing: 

1. Description: Self-adhering cross-laminated high-density polyethylene (HDPE) 
composite sheet/rubberized asphalt adhesive flashing membrane, with release liner 
on the adhesive side, conforming to AAMA 711 requirements for self-adhered 
flashing materials. 

2. Applications: Through-wall flashing for cavity wall applications. 

3. Products: “Perm-A-Barrier Wall Flashing” manufactured by GCP Applied 
Technologies, or equal.  

4. Requisite Properties: 

a. Minimum Thickness: At least 40 mils. 

b. Minimum Roll Width: At least 12 inches. 

c. Maximum UV Exposure Limit: Not more than 45 days. 

d. Color: Green with repeated logo imprint. 

5. Performance Requirements:  

a. Maximum Water Vapor Transmission: Not more than 0.05-perm, when tested in 
conformance with ASTM E 96 method B. 

b. Minimum Pull Adhesion to Concrete: At least 60 pounds per foot, when tested in 
conformance with ASTM D 903 modified. 

c. Minimum Low Temperature Flexibility: Unaffected at minus 45 deg. F, when 
tested in conformance with ASTM D 1970. 

d. Minimum Elongation: At least 200 percent, when tested in conformance with 
ASTM D 412 die C modified. 

B. Aluminum-Faced Detail Membrane: 

1. Description: Aluminum-faced self-adhering cross-laminated high-density 
polyethylene (HDPE) composite sheet/rubberized asphalt adhesive, with release 
liner on the adhesive side, conforming to AAMA 711 requirements for self-adhered 
flashing materials.   

2. Applications: Detail membrane for air and vapor barrier applications. 

3. Restrictions: May not be used when aluminum facing might contact cementitious 
materials (e.g., Portland cement plaster) or dissimilar metals. 

4. Products: “Perm-A-Barrier Aluminum Flashing” manufactured by GCP Applied 
Technologies, or equal. 

5. Requisite Properties: 

a. Minimum Thickness: At least 40 mils. 

b. Minimum Roll Width: At least 9 inches. 

c. Maximum UV Exposure Limit: Not more than 270 days. 

d. Color: Natural finish aluminum. 

6. Performance Requirements:  

a. Maximum Water Absorption: Not more than 0.1 percent, when tested in 
conformance with ASTM D 570. 
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b. Minimum Puncture Resistance: At least 80 pounds, when tested in conformance 
with ASTM E 154. 

c. Minimum Elongation: At least 200 percent, when tested in conformance with 
ASTM D 412 die C modified. 

2.3 OPENING AND PENETRATION SASM FLASHING 

A. Standard SASM Flashing: 

1. Description: Self-adhering cross-laminated high-density polyethylene (HDPE) 
composite sheet/rubberized asphalt adhesive flashing membrane, with release liner 
on the adhesive side, conforming to AAMA 711 requirements for self-adhered 
flashing materials. 

2. Applications: Deck-to-wall intersections, inside and outside corners of sheathing, 
wall-to-wall tie-ins, foundation sill plates, sheathing panel seams, and other non-roof 
detail areas. 

3. Restrictions: May not be used 

a. in hot desert areas in the southwestern United States; 

b. in contact with with flexible PVC or vinyl windows; and 

c. with certain metal windows having integral nail fins. 

4. Products: “Vycor Plus” manufactured by GCP Applied Technologies, or equal.  

5. Requisite Properties: 

a. Minimum Thickness: At least 25 mils. 

b. Minimum Roll Width: At least 9 inches. 

c. Maximum UV Exposure Limit: Not more than 21 days. 

d. Color: Black-gray. 

6. Performance Requirements:  

a. Maximum Water Vapor Transmission: Not more than 0.05-perm, when tested in 
conformance with ASTM E 96 method B. 

b. Minimum Pull Adhesion to Plywood: At least 3 pounds per inch, when tested in 
conformance with ASTM D 903 modified. 

c. Minimum Low Temperature Flexibility: Unaffected at minus 20 deg. F. , when 
tested in conformance with ASTM D 1970. 

d. Minimum Elongation: At least 250 percent, when tested in conformance with 
ASTM D 412 die C modified. 

B. Aluminum-Faced SASM Flashing:  

1. Description: Aluminum surfaced self-adhering cross-laminated high-density 
polyethylene (HDPE) composite sheet/rubberized asphalt adhesive, with release 
liner on the adhesive side, conforming to AAMA 711 requirements for self-adhered 
flashing materials.   

2. Applications: Deck-to-wall intersections, inside and outside corners of sheathing, 
wall-to-wall tie-ins, foundation sill plates, sheathing panel seams, and other non-roof 
detail areas. 

3. Restrictions: May not be used 
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a. in hot desert areas in the southwestern United States; 

b. in contact with flexible PVC or vinyl windows;  

c. with certain metal windows having integral nail fins; and  

d. when aluminum facing may contact cementitious materials (e.g., Portland cement 
plaster) or dissimilar metals. 

4. Products: “Vycor Aluminum Flashing” manufactured by GCP Applied Technologies, 
or equal. 

5. Requisite Properties: 

a. Minimum Thickness: At least 25 mils. 

b. Minimum Roll Width: At least 6 inches. 

c. Maximum UV Exposure Limit: Not more than 350 days. 

d. Color: Natural finish aluminum. 

C. Butyl SASM Flashing:  

1. Description: Self-adhering cross-laminated polypropylene sheet/non-asphaltic butyl 
adhesive flashing membrane, with release liner on the adhesive side, conforming to 
AAMA 711 Level 3 requirements for elevated exposure self-adhered flashing 
materials. Asphaltic adhesive flashing membranes are prohibited.  

2. Applications: Used for flashing around window and door headers, sills, jambs, 
thresholds, and nailing flanges; and under exterior plaster (stucco) trims. 

3. Products: “Vycor PRO” manufactured by GCP Applied Technologies, or equal.  

4. Requisite Properties: 

a. Minimum Thickness: At least 14 mils. 

b. Minimum Roll Width: At least 9 inches. 

c. Maximum UV Exposure Limit: Not more than 100 days. 

d. Color: White with green paint. 

2.4 SASM UNDERLAYMENT 

A. Description: Self-adhering cross-laminated high-density polyethylene (HDPE) composite 
sheet/non-asphaltic butyl adhesive flashing membrane, with release liner on the 
adhesive side. Asphaltic adhesive flashing membranes are prohibited.  

B. Applications: Roof detail areas, including under equipment flashings, as ice dam 
protection, at roof valleys and rake edges, and around chimneys and skylights. 

C. Restrictions: May not be used 

1. in contact with polysulfides; 

2. in contact with flexible PVC or vinyl windows; and  

3. with high concentrations of resin (pitch) that may be found in some wood plank 
decks. 

D. Products: “Grace Ultra” manufactured by GCP Applied Technologies, or equal.  
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E. Requisite Properties: 

1. Minimum Thickness: At least 30 mils. 

2. Minimum Roll Width: 36 inches. 

3. Maximum UV Exposure Limit: Not more than 100 days. 

4. Maximum High Temperature Application: Up to 300 deg F. 

5. Color: Gray-black. 

F. Performance Requirements:  

1. Minimum Membrane Tensile Strength:  At least 250 pounds per square inch, when 
tested in conformance with ASTM D 412, Die C modified. 

2. Minimum Membrane Elongation:  At least 250 percent, when tested in conformance 
with ASTM D 412, Die C modified. 

3. Minimum Low Temperature Flexibility:  Unaffected to at least -2 deg. F , when tested 
in conformance with ASTM D  1970. 

4. Minimum Adhesion to Plywood:  At least 3.0 pounds per inch of width, when tested 
in conformance with ASTM D 903. 

5. Maximum Permeance: Not more than 0.05-perm, when tested in conformance with 
ASTM E 96 method B 

2.5 INSTALLATION MATERIALS 

A. Liquid Flashing:  

1. Description: Trowel grade, asphalt modified urethane. 

2. Application: Used as repair material for defects on concrete surfaces; as fillet and 
reinforcement material at inside corners; as flashing material at outside corners and 
around drains, protrusions, curbs and parapets; and as sealing material at membrane 
terminations. 

3. Product: “Bituthene Liquid Membrane” manufactured by GCP Applied Technologies, 
or equal. 

B. Green Concrete Primer:  

1. Description: Low-VOC solvent-based primer. 

2. Applications: Used to prime green concrete cured less than 7 days; and to prime 
damp concrete, masonry, sheathing or wood surfaces to which SASMs are applied. 

3. Product: “Bituthene Primer B2 LVC" manufactured by GCP Applied Technologies, or 
equal. 

C. Sheathing Primer:  

1. Description: Water-based primer. 

2. Application: Used to prime fiber cement and GMF gypsum sheathing. 

3. Product: “Perm-A-Barrier WB Primer” manufactured by GCP Applied Technologies, 
or equal. 
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2.6 ACCESSORIES 

A. Sealant:   

1. Description: Silicone sealant conforming to ASTM C 920 requirements for Type S, 
Grade NS, Class 25. 

2. Product: “758” manufactured by Dow Corning Corp., or equal. 

3. Color: White. 

B. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification:  

1. Verify in-place construction, project conditions, and the work of other specification 
sections conform to the manufacturer’s instructions and other requirements and 
recommendations. 

2. Verify substrates are dry and free of curing compounds, sealers, hardeners, and 
deleterious and other substances that might interfere with flashing adhesion, 
appearance, or performance. 

3. Verify items penetrating flashings are installed.  

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 PREPARATION 

A. Substrate Preparation:  

1. Prepare substrates as required, recommended, or accepted by the manufacturer 
without limitation; and in a manner that does not result in any warranty or 
guarantee becoming void. 

2. Remove substrate coatings and other substances that may negatively affect the 
quality of the installation, durability, or performance of furnished flashings. 
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3. Remove substrate ridges and bumps. Fill minor or local low spots, cracks, joints, 
holes, and other defects with leveling and patching compound. Apply, trowel, and 
float patching compound to achieve smooth, flat, hard surface. 

3.3 INSTALLATION 

A. General Requirements: 

1. Install flashings using materials and methods required, recommended, or accepted 
by the manufacturer, along with manufacturer-recommended accessories and 
techniques. 

2. Only install flashings under conditions that ensure they are free from blemishes and 
defects.  

3. Completed work must match approved samples and mockups, as accepted by the 
Architect. 

4. Installed flashings must be warrantable. Do not install, correct, or replace flashings in 
a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Accurately align flashing membranes and maintain uniform side and end laps at least 
3 inches or as specifically depicted in the project details. Apply flashing membranes 
with side laps shingled in the direction of bulk water flow. 

2. Clean seam areas, overlap flashing membranes, and roll side and end laps in 
conformance with the flashing manufacturer's installation instructions to ensure a 
watertight seam installation. 

3. Press and form material tightly against the substrate.   

a. Pressure is essential to eliminate wrinkles and bubbles. 

b. Ensure complete and continuous adhesion by using a hard neoprene or stainless 
steel hand roller. 

c. Apply sealant or liquid membrane at flashing membrane leading edges. 

4. Install flashing around windows in the following order. 

a. Install in conformance with details indicated on Drawings. 

b. Install in conformance with the flashing membrane manufacturer, and the door 
and window manufacturers’ installation instructions. 

c. Install in conformance with ASTM E 2112. 

5. Install flashing under copings over wall flashing, WRBs, and roof membranes.  

a. Provide aluminum-faced flashing separation at incompatible materials.   

b. Lap joints at least 3 inches.   

c. Hand-roll seams for complete adherence to substrate. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach flashing to supporting construction. 
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3.4 FIELD QUALITY CONTROL 

A. Site Tests and Inspections:  

1. General: Include site tests and inspections as part of the work of this specification 
section. The Owner’s testing and inspection agency performs tests and inspections. 

a. Schedule and arrange all tests and inspections. 

b. Coordinate all work and the final construction schedule with all tests and 
inspections. 

c. Coordinate tests and inspections with the work of other specification sections, 
and other specified, required, or necessary tests and inspections. 

d. Furnish all work, equipment, tools, facilities, personnel, and controls necessary 
for each test and inspection. 

e. Arrange tests and inspections by notifying the Owner, the testing and inspection 
agency, the installer, the manufacturer’s representative, and the Architect at least 
5 business days before work is ready for testing or inspection. 

f. Witness all site tests and inspections. 

g. Receive test and inspection reports and distribute to the installer and the 
manufacturer’s representative. 

h. When tests and inspections reveal defective items, repair defective work to the 
satisfaction of the manufacturer’s representative and Architect, and re-test and 
re-inspect work without reimbursement from Owner until all work passes tests 
and inspections. 

2. Adhesion Testing: Before beginning work in each area, conduct adhesion tests with 
manufacturer’s representative present at start of installation over each new 
substrate. 

B. Manufacturer Services: Installed work is subject to examination by the manufacturer’s 
representative to determine conformance to manufacturer’s instructions and other 
requirements and recommendations.  

1. Note all defective items and non-conforming work identified by the manufacturer’s 
representative. 

2. Itemize into a punch list all noted items and record the manufacturer’s requirements 
and recommendations for correcting each punch list item. 

3. Promptly bring all punch list items into conformance with the manufacturer’s 
requirements and recommendations until accepted in writing by the Architect. 

4. Manufacturer’s representative withholds issuing warranties until all punch list items 
are accepted by the Architect. 

3.5 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs, and 
re-inspection and re-testing costs, without reimbursement from Owner, until accepted in 
writing by the Architect. 
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1. Repair punctures, tears, voids, and deficient lapped seams that do not conform to 
specified requirements. Slit and flatten fishmouths and blisters.  

2. Extend patches 6 inches beyond repaired areas in all directions. Seal edges with 
sealant or liquid membrane. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.6 CLEANING 

A. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.7 PROTECTION 

A. Protect installed flashings in place from prolonged exposure to UV manufacturer’s 
recommended limits, exposure to weather, becoming wet, contact with damp or wet 
surfaces, and other sources of deterioration, and damage until covering flashings. If 
exposed to UV for more than the recommended limit, then flashings must be removed 
and replaced in conformance with the manufacturer's instructions. 

B. Do not store anything on, adjacent to, or against installed flashings unless they are 
protected from damage, as accepted in writing by the manufacturer’s representative. Do 
not use installed flashings as work surfaces. 

C. Remove protection when it’s no longer needed and before covering. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

RSTLNE, TAGDSC, ELMTB, CLSB2010.14, CLSB2020 , IDNO2 
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SECTION 07 90 00 - JOINT SEALANTS FOR NON-POTABLE USE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes joint sealants for use in applications that are not within a potable water 
storage tank: 

1. Acrylic-latex sealant. 

2. Precast concrete joint sealant. 

3. Silicone sealant. 

4. Synthetic rubber sealing compound. 

5. Synthetic sponge rubber filler. 

6. Related materials. 
 

1.2 REFERENCES 

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

1. M198 - standard specification for joints for concrete pipe, manholes, and precast box 
Sections using preformed flexible joint sealants. 

B. ASTM International (ASTM): 

1. C920 - Standard specification for Elastomeric joint sealants. 

2. C990 - Standard specification for joints for concrete pipe, manholes, and precast box 
Sections using preformed flexible joint sealants. 

3. C1330 - Standard specification for cylindrical sealant backing for use with cold 
liquid-applied sealants. 

4. C1521 - Standard practice for evaluating adhesion of installed weatherproofing 
sealant joints. 

5. D412 - Standard test methods for vulcanized rubber and thermoplastic elastomers - 
tension. 

6. D624 - Standard test method for tear strength of conventional vulcanized rubber and 
thermoplastic elastomer. 

 

1.3 SUBMITTALS 

A. Product Data. 

B. Samples, include color selections. 
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C. Manufacturer's installation instructions. 

D. Warranty. 
 

1.4 QUALITY ASSURANCE 

A. Manufacturer qualifications: Manufacturer of proposed product for minimum 5 years 
with satisfactory performance record. 

B. Installer qualifications: Manufacturer approved Installer of products similar to specified 
products on minimum 5 projects of similar scope as project with satisfactory 
performance record. 

 

1.5 PROJECT/SITE CONDITIONS 

A. Environmental requirements: Do not apply sealant on wet or frosty surfaces or when 
surface temperature is higher than 100 degrees Fahrenheit or lower than recommended 
by the manufacturer. 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products in accordance with manufacturer's 
recommendations. 

B. Code date packages. Do not use material older than manufacturer’s published shelf life. 
Store materials at temperatures lower than 80 degrees Fahrenheit. Condition materials 
in accordance with manufacturer’s instructions prior to installation. 

 

1.7 SEQUENCING AND SCHEDULING 

A. Caulk joints prior to painting. 
 

1.8 WARRANTY 

A. Warrant to correct defective products for minimum 1 year in accordance with 
manufacturer's standard warranty. 
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PART 2 - PRODUCTS 

2.1 SEALANTS 

A. General: 

1. Provide colors matching materials being sealed. 

2. Where compound is not exposed to view in finished work, provide manufacturer's 
color which has best performance. 

3. Non-sagging sealant for vertical and overhead horizontal joints. 

4. Sealants for horizontal joints: Self-leveling pedestrian/traffic grade. 

5. Joint cleaner, primer, bond breaker: As recommended by sealant manufacturer. 

6. Sealant backer rod and/or compressible filler made from closed cell polyethylene, 
polyethylene jacketed polyurethane foam, or other flexible, nonabsorbent, non-
bituminous material recommended by sealant manufacturer to: 

a. Control joint depth. 

b. Break bond of sealant at bottom of joint. 

c. Provide proper shape of sealant bead. 

d. Serve as expansion joint filler. 
 

2.2 ACRYLIC-LATEX SEALANT 

A. Permanently flexible, non-staining, and Nonbleeding latex modified acrylic sealant 
compound, colors as selected by Engineer from manufacturer's standard options. 
Manufacturers: One of the following or equal: 

1. Tremco, Tremflex 834. 

2. Pecora Corp., number AC-20. 

3. Sonneborn, Sonolac. 
 

2.3 PRECAST CONCRETE JOINT SEALANT 

A. Preformed, cold-applied, ready-to-use, flexible joint sealant in accordance with ASTM 
C990 and AASHTO M198. Manufacturers: One of the following or equal. 

1. Henry Corporation, Ram-nek. 

2. Concrete sealants Division, Conseal. 
 

2.4 SILICONE SEALANT 

A. ASTM C920, type S, grade NS, class 25, single component silicone sealant. Manufacturers: 
One of the following or equal: 

1. Tremco, Proglaze. 
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2. Pecora Corp., number 864. 

3. Dow corning, number 795. 

4. General electric, number 1200 series. 
 

2.5 SYNTHETIC RUBBER SEALING COMPOUND 

A. Manufacturer: One of the following or equal: 

1. Sika Corporation, Sikaflex 2C NS or SL 

2. Pacific polymers, Elastothane 227R. 

B. Material: In accordance with ASTM C920 type M, grade P (pourable), class 25 and type 
M, grade NS (non-sag), class 25; Multi-part polyurethane; Able to cure at room 
temperature to firm, highly resilient polymer; Able to perform satisfactory when 
continuously submerged in water or sewage and exposed to direct sunlight in dry 
condition; With the following properties determined at 75 degrees Fahrenheit and 50 
percent relative humidity: 

1. Base: Polyurethane rubber. 

2. Application time: Minimum 2 hours. 

3. Cure time: Maximum 3 days. 

4. Tack free time: Maximum 24 hours. 

5. Ultimate hardness: Non-sag 25, pourable/SL 40, within 5 shore a. 

6. Tensile strength: Non-sag 95 pounds per square inch minimum and self- leveling 
minimum 170 pounds per square inch when tested in accordance with ASTM D412. 

7. Ultimate elongation: Minimum 340 percent when tested in accordance with ASTM 
D412. 

8. Tear resistance: Non-sag 45 pounds per inch minimum and self-leveling minimum 85 
pounds per inch when tested in accordance with ASTM D624, die C. 

9. Service temperature range: Minus 25 degrees to 158 degrees Fahrenheit. 

C. Color: Gray to match concrete, unless indicated on the Drawings. 
 

2.6 SYNTHETIC SPONGE RUBBER FILLER 

A. Closed-cell expanded sponge rubber manufactured from synthetic polymer neoprene 
base, or resilient polyethylene foam backer rod. In accordance with 

B. ASTM C1330, type O. 

1. Manufacturers: One of the following or equal: 

a. Presstite, number 750.3 Ropax rod stock. 

C. Characteristics: 

1. Suitable for application intended. 
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2. Strength: As necessary for supporting sealing compound during application. 

3. Resiliency: Resistance to environmental conditions of installation. 

4. Bonding: No bonding to the sealing compound. 

5. Structure: Cellular, prevents absorption of water. 

6. Compatibility with other materials in joint and acceptance by manufacturer of 
sealing compound. 

7. Size: Minimum 25 percent greater than nominal joint width. 
 

2.7 RELATED MATERIALS 

A. Primer: Non-staining type, recommended by sealant manufacturer to suit application. 

B. Joint cleaner: Noncorrosive, non-staining, compatible with joint forming materials and as 
recommended by sealant manufacturer. 

C. Bond breaker tape: Pressure-sensitive tape recommended by sealant manufacturer to 
suit application. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify acceptability of joint dimensions, physical, and environmental conditions. 

B. Verify that surfaces are dry, clean, and free of dirt, grease, curing compound, and other 
residue which might interfere with adhesion of sealants. 

 

3.2 PREPARATION 

A. Allow concrete to cure thoroughly before caulking. 

B. Synthetic sponge rubber filler: 

1. Prepare surfaces designated to receive filler in accordance with manufacturer's 
installation instructions. 

2. Do not stretch filler beyond its normal length during installation. 

C. Caulking: 

1. Verify that surfaces are dry, clean, and free of dirt, grease, curing compounds, and 
other residue that might interfere with adhesion of sealant. 

2. Concrete, masonry, wood, and steel surfaces: Clean and prime in accordance with 
manufacturer's instructions prior to caulking. 
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D. Synthetic rubber sealing compound: 

1. Ensure surfaces to which synthetic rubber must bond are dry and free of dust, dirt, 
and other foreign residue. 

2. Heavy sandblasted caulking groove to sound surface, and prime with manufacturer's 
recommended primer for particular surface. 

E. For sidewalks, pavements, and similar joints sealed with Elastomeric sealants and 
subject to traffic and other abrasion and indentation exposures, fill joints to depth equal 
to 75 percent of joint width, but neither more than 5/8 inches deep nor less then 3/8 
inches deep. 

F. For normal moving building joints sealed with Elastomeric sealants not subject to traffic, 
fill joints to depth equal to 50 percent of joint width, but neither more than 1/2 inch 
deep nor less than 1/4 inch deep. 

G. For joints sealed with acrylic-latex sealants, fill joints to depth in range of 75 percent to 
125 percent of joint width. 

H. Use joint filler to achieve required joint depths, to allow sealants to perform properly. 

I. Prepare surfaces and install synthetic sponge rubber filler in accordance with 
manufacturer's recommendations. 

J. Do not stretch filler beyond normal length during installation. 

K. Apply bond breaker when recommended by joint sealer manufacturer. 
 

3.3 INSTALLATION 

A. Synthetic sponge rubber filler: Install filler in accordance with manufacturer's 
installation instructions. 

B. Caulking, joints, and sealing: 

1. Construct expansion, contraction, and construction joints as indicated on the 
Drawings. 

2. Install pipe and conduit in structures as indicated on the Drawings. 

3. Caulk doors, windows, louvers, and other items installed in or over concrete 
openings inside and out. 

4. Use synthetic rubber sealing compound for caulking where indicated on the 
Drawings or as specified, except for masonry construction and where specified 
otherwise. 

5. Complete caulking prior to painting. 

6. Verify that concrete is thoroughly cured prior to caulking. 

7. When filler compressible material is used, use untreated type. 

8. Apply caulking with pneumatic caulking gun. 
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9. Use nozzles of proper shape and size for application intended. 

10. Maintain continuous bond between caulking and sides of joint to eliminate gaps, 
bubbles, or voids and fill joint in continuous operation without layering of 
compound. 

11. Employ experienced applicators to caulk joints and seams in neat workmanlike 
manner. 

12. To hasten curing of compound when used on wide joints subject to movement, apply 
heat with infrared lamps or other convenient means. 

13. Apply synthetic rubber sealing compound with pneumatic caulking tool or other 
acceptable method. 

 

3.4 CLEANING 

A. Clean surfaces adjacent to sealant as work progresses. 

B. Remove excess uncured sealant by soaking and scrubbing with sealant cleaning solvent. 

C. Remove excess cured sealant by sanding with number 80 grit sandpaper. 

D. Leave finished work in neat, clean condition. 
 

3.5 SCHEDULE 

A. Acrylic latex: 

1. Use where indicated on the Drawings. 

2. Interior joints with movement less than 7.5 percent and not subject to wet 
conditions. 

B. Silicone: 

1. Use where indicated on the Drawings. 

2. Joints and recesses formed where window, door, louver and vent frames, and sill 
adjoin masonry, concrete, stucco, or metal surfaces. 

3. Door threshold bedding. 

4. Moist or wet locations, including joints around plumbing fixtures. 

5. Stainless steel doors and frames, including joints between applied stops and frames, 
and around anchor bolts. 

6. Plenum joints. 

C. Synthetic rubber sealing compound, non-sag type II: 

1. Use where indicated on the Drawings. 

2. Water-bearing and earth-bearing concrete structures. 
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3. Joints in masonry, concrete vertical surfaces, and metal-faced panels in vertical 
surfaces. 

4. Joints between sheet metal flashing and trim. 

5. Joints between sheet metal flashing and trim, and vertical wall surfaces. 

6. Small voids between materials requiring filling for weathertight performance in 
vertical surfaces. 

7. Perimeters of frames of doors, windows, louvers, and other openings where bonding 
is critical to airtight performance. 

8. Expansion and control joints in masonry vertical surfaces. 

D. Synthetic rubber sealing compound, self-leveling type I: 

1. Use where indicated on the Drawings. 

2. Expansion and control joints in masonry, concrete horizontal surfaces, and metal 
panels in horizontal surfaces. 

3. Small voids between materials requiring filling for weathertight performance in 
horizontal surfaces. 

4. Pavement joints. 

5. Perimeters of frames of doors, windows, louvers, and other openings in horizontal 
surfaces where bonding is critical to airtight performance. 

 

3.6 FIELD QUALITY CONTROL 

A. Adhesion testing: 

1. Perform adhesion tests in accordance with ASTM C1521 per the following criteria: 

a. Water bearing structures: 1 test per every 1,000 LF of joint sealed. 

b. Exterior precast concrete wall panels: 1 test per every 2,000 LF of joint sealed. 

c. Chemical containment areas: 1 test per every 1,000 LF of joint sealed. 

d. Building expansion joints: 1 test per every 500 LF of joint sealed. 

e. All other type of joints except butt glazing joints: 1 test per every 3,000 LF of 
joint sealed. 

f. Manufacturer's authorized factory representative provide written 
recommendations for remedial measures on failing tests. 

 
 
 
 
 
 

END OF SECTION 
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SECTION 07 92 00 – JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Traffic sealants. 

2. Exterior façade sealants. 

3. Interior joint sealants. 

4. Joint sealant backings. 

5. Surface preparation. 

6. Site tests and inspections. 

7. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements: 

1. Section 09 81 33 for acoustical sealants. 

1.2 REFERENCES 

A. Definitions:  

1. Manufacturer: Means the sealant manufacturer, unless otherwise indicated. 

2. Ultra-Low Modulus: Means having a joint movement extension/compression 
capability of at least a 100-percent increase and at least a 50-percent decrease, when 
tested in conformance with ASTM C 719. 

3. Low Modulus: Means having a joint movement extension/compression capability of 
at least a 50-percent increase and at least a 50-percent decrease, when tested in 
conformance with ASTM C 719. 

4. Medium Modulus: Means having a joint movement extension/compression capability 
of at least a 35-percent increase and at least a 35-percent decrease, when tested in 
conformance with ASTM C 719. 

5. High Modulus: Means having a joint movement extension/compression capability of 
at least a 25-percent increase and at least a 25-percent decrease, when tested in 
conformance with ASTM C 719. 

6. Very High Modulus: Means having a joint movement extension/compression 
capability of at least a 12.5-percent increase and at least a 12.5-percent decrease, 
when tested in conformance with ASTM C 719. 
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1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Proposed substitution requests and submittals that change the quality (grade) or 
generic chemistry of specified sealants are prohibited and returned to the Contractor 
without review or responsive action, except to record non-conformance with this 
requirement. 

B. Performance Requirements: 

1. Joint sealants must establish and maintain a continuous watertight seal without 
staining substrates or deterioration. 

2. Sealants installed in contact with porous substrates must demonstrate testing in 
conformance with ASTM C 1248 resulting in no staining to porous materials identical 
to those indicated for this project. 

C. Preinstallation Meeting: 

1. Hold a meeting after preliminary preparation of specified submittals and before 
issuing submittals to the Architect for review and approval.  

a. Sealant manufacturer’s representative and distributer must attend meeting. 

b. Sealant installer and the same installer’s personnel designated to perform the 
work of this specification section must attend meeting. 

c. Architect and waterproofing consultant must attend meeting. 

2. During the meeting, review the Contract Documents, preliminary submittals, in-
service project conditions, and installation sequence and methods, including special 
details and conditions that might affect installation. 

a. Review, discuss, and schedule preconstruction testing to determine chemical and 
adhesive combability of all materials, joint substrates, shims, setting blocks, joint 
sealant backings, secondary seals, and other materials that will contact or affect 
joint sealants. Obtain joint-sealant manufacturer’s instructions for corrective 
measures for items failing tests. 

b. Review and discuss sealant backings, including backing types, materials, 
configurations, sizes, installed depths relative to joint widths, and other criteria. 

c. Review and discuss substrate preparation, including whether priming and other 
specific joint preparation techniques are necessary or required to obtain 
optimum adhesion of joint sealants to joint substrates. 

d. Review and discuss sealant mixing, installation, and tooling, including joint 
configurations relative to ASTM C 1193 and those indicated on the Drawings. 

e. Review and discuss field testing, including both non-destructive and destructive 
testing procedures, subsequent evaluation and corrective measures for items 
failing tests, and repair of damaged sealants. 

3. Identify and discuss adverse or unfavorable conditions detrimental to protecting 
stored materials or to installation; or to the quality, durability, appearance, or 
performance of installed sealants. Resolve each condition. 

4. Finalize construction schedule. 
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5. Record significant discussions and distribute meeting minutes. Do not make 
submittal to the Architect for review and approval until disagreements are 
successfully resolved to the satisfaction of all parties. 

D. Scheduling: Schedule cleaning to prevent dust and other contaminants from falling on 
freshly-applied sealants. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. Submit manufacturer’s product data, specifications, and all other information 
necessary to show conformance to the Contract Documents, excluding material 
safety data sheets (MSDSs) and safety data sheets (SDSs), both of which are 
returned to the Contractor without review or responsive action. 

b. Submit sample warranties with warranty periods, terms, conditions, exclusions, 
and remedies explicitly defined for each warranty, including clear warranty 
period start dates. (e.g., date of manufacture, purchase, installation, Beneficial 
Occupancy, Substantial Completion, Final Completion, etc.) 

2. Samples: Submit at least 6-inch long representative samples of each sealant variety 
in each selected color. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished joint sealants.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

C. Closeout Submittals: Submit the following to the Architect as a condition of project 
closeout. 

1. Warranty Documentation: Submit final warranties signed by the manufacturer’s 
representative with complete terms indicated for all warranties covering items 
furnished or installed under this specification section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  
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1. Joint sealants must be obtained through one source from the same manufacturer (to 
ensure compatibility and a uniform appearance). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing sealants installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
joint sealants for at least 30 previous projects similar to this project in size, material, 
design, and complexity. Installers and supervisors must be 

3. Supervisors: Individuals must have at least 7 years’ experience installing joint 
sealants for at least 30 previous projects similar to this project in size, material, 
design, and complexity, including at least 2 years’ supervisory experience directing 
and leading joint sealant installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped and in conformance with manufacturer’s 
instructions and other requirements and recommendations for storage. Furnish 
adequate dunnage during storage.  

1. Prevent stored items from contacting the floor or ground and from deterioration and 
damage. 

2. If items are not stored in an enclosed location, then cover the tops and sides with 
securely-tied, waterproof, and breathable covers. Unvented polyethylene tarpaulins 
do not qualify as breathable covers and are prohibited. (due to potential 
accumulation of moisture beneath tarpaulin during certain environmental 
conditions) 

3. Incline covered items to ensure maximum drainage of accumulated moisture. 

4. Do not leave items uncovered where they might be exposed to weather or become 
wet from rain, mist, relative humidity, condensation, frost, and other sources of 
moisture; or exposed to other sources of deterioration and damage, including heat 
and sudden changes in temperature, and UV exposure beyond manufacturer-
recommended limits.  
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C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage.  

1. Avoid damage to packaging and containers, and contamination of contents. 

2. Rotate inventory; do not use items the shelf life of which is expired. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective sealant materials with undamaged new sealants materials that do not exhibit 
deterioration, damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 PROJECT CONDITIONS 

A. Ambient Conditions: Install joint sealants only when ambient temperature, RH, and other 
environmental conditions fall within ranges required, recommended, or accepted by the 
manufacturer. 

1. Do not install joint sealants during rain or snow, fog or mist; or when rain or snow is 
predicted within 24 hours of installation. 

2. Proceed only when there is no threat of impending precipitation, and both current 
and forecasted weather conditions conform to those required, recommended, or 
accepted by the manufacturer. 

3. Do not apply joint sealants when  

a. ambient temperature is below 45 deg. F or more than 90 deg. F during 
application, and for at least 8 hours after;  

b. surface temperatures are less than 40 deg. F or greater than 120 deg. F; and  

c. surface temperatures are 5 deg. F or less above the dew point. 

B. Existing Conditions: 

1. Surface Conditions: Surfaces receiving joint sealants must be dry. Install joint 
sealants only when substrate moisture content and surface temperature fall within 
ranges required, recommended, or accepted by the manufacturer. 

2. Illumination: Provide permanent lighting or illuminate work spaces to at least the 
same level occurring in the room or space after Final Completion. 

C. Other Conditions: Do not apply sealants where dust is generated, or liquids are sprayed. 

1.8 WARRANTY 

A. Manufacturer Warranty: Furnish to the Owner a written manufacturer warranty for 
products, components, and accessories against all patent and latent defects, and incipient 
and catastrophic failure for 5 years (urethane sealants) and 20 years (silicone sealants). 

B. Installer Guarantee: Furnish to the Owner a written guarantee for the work of this 
specification section against all defects in materials and workmanship for 2 years from 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

JOINT SEALANTS 07 92 00 - 6 
Prepared by AWC WEST 

date of acceptance. Guarantees must be properly prepared and signed on the guarantee 
form in Division 01. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Silicone Sealant Manufacturers: Provide products manufactured by one of the following, 
or equal. Private label and third-party-manufactured sealants are prohibited. 

1. Dow Corning Corp. 

2. Momentive Performance Materials, Inc. 

B. Polyurethane Sealant Manufacturers: Provide products manufactured by one of the 
following, or equal. 

1. BASF Building Systems. 

2. Pecora Corp. 

3. Sika Corp. 

C. Acrylic Latex Sealant Manufacturers: 

1. LATICRETE International, Inc.  

2. Pecora Corp. 

3. Tremco, Inc. 

2.2 TRAFFIC JOINT SEALANTS 

A. Self-Leveling Polyurethane Traffic Sealant: 

1. Application: Used to weather seal interior and exterior flat walkways, plazas, decks, 
parking garages, and similar horizontal installation joints subject to pedestrian or 
vehicular traffic. 

2. Description: Single-component polyurethane sealant conforming to ASTM C 920 
requirements for Type S, Grade P, Class 25, Use T, M or O sealant, as applicable. 

3. Product: Provide one of the following, or equal.  

a. “Sonneborn Sonolastic SL 1” manufactured by BASF Building Systems. 

b. “Urexpan NR-201” manufactured by Pecora Corp. 

c. “Sikaflex-1c SL” manufactured by Sika Corp. 

4. Colors: Selected by the Architect from the manufacturer’s standard colors. 

B. Non-Sag Polyurethane Traffic Sealant: 

1. Application: Used to weather seal interior and exterior sloped walkways, plazas, 
decks, parking garages, and similar sloped installation joints subject to pedestrian or 
vehicular traffic. 
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2. Description: 2-component polyurethane sealant conforming to ASTM C 920 
requirements for Type M, Grade NS, Class 25, Use T, NT, M, G, A, O, or I sealant, as 
applicable. 

3. Product: “Sikaflex-2c NS” manufactured by Sika Corp., or equal. 

4. Colors: Selected by the Architect, contractor to provide samples for Architects 
review. 

2.3 EXTERIOR FACADE SEALANTS 

A. Ultra-Low Modulus Silicone Sealant:  

1. Description: Neutral-curing silicone sealant conforming to ASTM C 920 requirements 
for Type S, Grade NS, Class 100/50, Use NT, A or O sealant, as applicable. 

2. Application: Used for sealing expansion and control joints, precast concrete panel 
joints, EIFS joints, curtainwall joints, mullion joints, stone pavers, and other exterior 
building joints subject to extreme or dynamic movement. 

3. Products: Provide one of the following, or equal. 

a. “DOWSIL 790” manufactured by Dow Corning Corp. 

b. “GE SCS 2700 SilPruf LM” manufactured by Momentive Performance Materials, 
Inc. 

4. Colors: Selected by the Architect from the manufacturer’s standard colors. 

B. Low Modulus Silicone Sealant: 

1. Description: Neutral-curing silicone sealant conforming to ASTM C 920 requirements 
for Type S, Grade NS, Class 50, Use NT, M, G, A or O sealant, as applicable. 

2. Application: Used for weatherproofing building facade materials, including glass, 
aluminum, steel, painted metal, EIFS, granite and other stone, concrete, brick and 
plastics. 

3. Products: Provide one of the following, or equal. 

a. “DOWSIL 795” manufactured by Dow Corning Corp. 

b. “GE SCS 2000 SilPruf LM” manufactured by Momentive Performance Materials, 
Inc. 

4. Colors: Selected by the Architect from the manufacturer’s standard colors. 

C. Butyl Sealant:  

1. Description: Single-component, solvent-release plasticized polyisobutylene (butyl 
rubber) conforming to ASTM C 1311. 

2. Application: Applied to weather seal joints between sheet metal flashings and 
substrates. 

3. Color: Black. 

2.4 SPECIALTY JOINT SEALANTS 

A. Low Modulus Porous Surface Sealant:  
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1. Description: Neutral-curing silicone sealant conforming to ASTM C 920 for Type S, 
Grade NS, Class 50, Use NT, M, G, A or O sealant, as applicable. 

2. Application: Used for weatherproofing exterior building joints in sensitive porous 
stone requiring reduced substrate staining; and with metal panel substrates 
requiring reduced residue rundown. 

3. Products: Provide one of the following, or equal. 

a. “756 SMS” manufactured by Dow Corning Corp. 

b. “GE SCS 9000 SilPruf NB” manufactured by Momentive Performance Materials, 
Inc. 

4. Colors: Selected by the Architect from the manufacturer’s standard colors. 

2.5 INTERIOR JOINT SEALANTS 

A. Single-Component Damp Location Sealant:  

1. Description: Medium or high modulus mildew-resistant silicone sealant conforming 
to ASTM C 920 requirements for Type S, Grade NS, Class 25, Use NT, A or O sealant, 
as applicable. 

2. Products: Provide one of the following, or equal. 

a. “786” manufactured by Dow Corning Corp. 

b. “Sanitary SCS 1700” manufactured by Momentive Performance Materials, Inc. 

3. Colors: White or clear, as selected by the Architect. 

B. General Purpose Interior Sealant:  

1. Description: Siliconized acrylic-latex sealant conforming to ASTM C 834 
requirements for Type OP, Grade NF classification, as required. 

2. Products: Provide one of the following, or equal. 

a. “Sonneborn Sonolac” manufactured by BASF Building Systems. 

b. “AC-20+Silicone” manufactured by Pecora Corp. 

c. “Tremflex 834” manufactured by Tremco, Inc. 

3. Colors: Selected by the Architect from the manufacturer’s standard colors. 

2.6 JOINT SEALANT BACKINGS 

A. Closed Cell Foam Joint Backing:  

1. Description: Extruded polyethylene foam cylindrical sealant backings conforming to 
ASTM C 1330, Type C. 

2. Application: Provide closed-cell backer rod at all exterior applications unless 
otherwise indicated on the Drawings.  

3. Products: Provide one of the following, or equal. 

a. “Mile High Foam” manufactured by Backer Rod Mfg. Inc. 

b. “HBR” or “Green Rod” manufactured by Nomaco, Inc. 

c. “NuFlex 870” manufactured by TVM Building Products. 

4. Performance Requirements: 
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a. Maximum Water Absorption: Not more than 0.10 grams per cubic centiliter when 
tested in conformance with conformance with ASTM C 1016, Procedure B. 

b. Minimum Density: At least 24 per cubic meter when tested in conformance with 
conformance with ASTM D 1622. 

c. Maximum Outgassing: Less than 1 bubble when tested in conformance with 
conformance with ASTM D 1253. 

d. Minimum Compression Recovery: At least 90 percent, when tested in 
conformance with conformance with ASTM D 5249. 

e. Minimum Compression Deflection: At least 20.5 percent, when tested in 
conformance with conformance with ASTM D 5249. 

f. Minimum Tensile Strength: At least 200 kPa, when tested in conformance with 
conformance with ASTM D 1623. 

B. Open Cell Foam Joint Backing:  

1. Restrictions: Permitted only for interior use, and as the second (interior) line of a 
double-line sealant application. 

C. Bi-Cellular (Dual-Cell) Foam Joint Backings:  

1. Description: Extruded polyethylene foam cylindrical sealant backings conforming to 
ASTM C 1330, Type B. 

2. Restrictions: Permitted only for interior use. Only bi-cellular (dual-cell) foam may be 
used as a backing for single-component (air-cure) materials. 

3. Products: “Sof Rod” or “Dual Rod” manufactured by Nomaco, Inc., or equal. 

4. Performance Requirements: 

a. Maximum Water Absorption: Not more than 0.10 grams per cubic centiliter when 
tested in conformance with conformance with ASTM C 1016, Procedure B. 

b. Density: At least 24 kilograms per cubic meter when tested in conformance with 
conformance with ASTM D 1622. 

c. Maximum Outgassing: Less than 1 bubble when tested in conformance with 
conformance with ASTM D 1253. 

d. Minimum Compression Recovery: At least 90 percent, when tested in 
conformance with conformance with ASTM D 5249. 

e. Minimum Compression Deflection: At least 20.5 percent, when tested in 
conformance with conformance with ASTM D 5249. 

f. Minimum Tensile Strength: At least 200 kPa, when tested in conformance with 
conformance with ASTM D 1623. 

D. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler 
materials or joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

E. Prefabricated Backer Seal: “BackerSeal” manufactured by Emseal Joint Systems, Ltd., or 
equal. 
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2.7 TAPE SEALANTS 

A. Foam Tape:  

1. Description: Closed-cell, compressible PVC foam with pressure-sensitive adhesive.  

2. Product: “NORSEAL” foam tape manufactured by Saint-Gobain Performance Plastics, 
or equal. 

B. Pre-Formed Silicone Sheet:  

1. Applications: Used at barrier transitions to rough openings. 

2. Product: “Dow Corning 123 Silicone Seal” manufactured by Dow Corning Corp., or 
equal. 

3. Colors: Selected by the Architect from the manufacturer’s standard colors. 

2.8 ACCESSORIES 

A. Primer and Surface Cleaners:  

1. Application: Applied to enhance and strengthen sealant adhesion to porous and 
nonporous substrates; and help ensure proper joint preparation 

2. Porous and Cementitious Surfaces: “1200 OS Primer” manufactured by Dow Corning 
Corp., or equal. 

3. Other Surfaces: “Construction Primer P” manufactured by Dow Corning Corp., or 
equal. 

B. Masking Tape: Provide paper masking tape manufactured by 3M, or equal, unless 
another kind is supplied, required, recommended, or accepted by the manufacturer for 
actual in-service conditions applicable to the project 

C. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.9 MIXING 

A. Open sealants containers only as required for use and mix only in designated areas. 

B. Do not reduce, alter, or introduce foreign materials into sealants, except in conformance 
with manufacturer’s instructions and other requirements and recommendations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 
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B. Verification:  

1. Verify in-place construction, project conditions, and the work of other specification 
sections conform to the manufacturer’s instructions and other requirements and 
recommendations.  

2. Verify joint dimensions and joint backer sizes conform to width-to-depth ratios, neck 
dimensions, and surface bond areas required, recommended, or accepted by the 
manufacturer. 

3. Verify substrates are dry and free of deleterious and other substances that might 
interfere with joint sealant adhesion, appearance, or performance. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 PREPARATION 

A. Protection:  

1. Work Area Protection: Protect work areas from dust and other airborne 
contaminants during surface preparation and joint sealant installation. 

2. Adjacent Material Protection: Protect adjacent surfaces against soiling and damage. 
Utilize drop cloths, shields, masking, barricades, and other items necessary to protect 
adjacent surfaces. 

B. Substrate Preparation:  

1. Prepare substrates in conformance with ASTM C 1193 and as required, 
recommended, or accepted by the manufacturer without limitation; and in a manner 
that does not result in any warranty or guarantee becoming void. 

2. Remove loose materials and foreign matter that may impair sealant adhesion. 

3. Clean and prime substrates as required, recommended, or accepted by the 
manufacturer, using the manufacturer's recommended products and methods.  

a. Confine primers to bond areas. 

b. Do not allow spillage and migration onto exposed surfaces 

3.3 INSTALLATION 

A. General Requirements: 

1. Install joint sealants in conformance with ASTM C 1193 using materials and methods 
required, recommended, or accepted by the manufacturer, along with manufacturer-
recommended accessories and techniques. 

2. Only install joint sealants under conditions that ensure finishes are free from 
blemishes and defects.  
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3. Provide smooth surfaces of uniform finish, color, appearance, and coverage. Joint 
sealant surfaces with cloudiness, spotting, holidays, runs, or other imperfections are 
prohibited and are rejected as non-conforming work. Produce sharp and even lines 
and color breaks. 

4. Completed work must match approved samples and mockups, as accepted by the 
Architect. 

5. Installed joint sealants must be warrantable. Do not install, correct, or replace joint 
sealants in a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Install sealant backings to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative 
to joint widths that allow optimum sealant movement capability. 

a. Install sealants free of air pockets, foreign embedded matter, ridges, and sags. 

b. Do not leave gaps between ends of sealant backings. 

c. Do not stretch, twist, puncture, or tear sealant backings. 

d. Remove absorbent sealant backings that have become wet before sealant 
application and replace them with dry materials. 

2. Install bond-breaker tape behind sealants where sealant backings are not used 
between sealants and backs of joints. 

3. Size materials to achieve required width/depth ratio. 

4. Install sealants using proven techniques that conform to the following and at the 
same time backings are installed: 

a. Place sealants so they directly contact and fully wet joint substrates. 

b. Completely fill recesses in each joint configuration. 

c. Produce uniform, cross-sectional shapes and depths relative to joint widths that 
allow optimum sealant movement capability. 

d. Employ installation techniques that ensure joint sealers are deposited in 
uniform, continuous ribbons without gaps or air pockets, with complete 
"wetting" of bond surfaces equally on opposite sides. 

e. Joint configuration: Fill sealant joint to a slightly concave surface, slightly below 
adjoining surfaces, unless otherwise indicated. 

f. Where horizontal joints are between a horizontal surface and vertical surface, fill 
joint to form a slight cove, so that joint will not trap moisture or dirt. 

5. Promptly after sealant application, and before skinning or curing begins, tool 
sealants to form smooth, uniform beads of configuration indicated; to eliminate air 
pockets; and to ensure contact and adhesion of sealant with sides of joint. 

a. Remove excess sealant from surfaces adjacent to joints. 

b. Use tooling agents that are approved in writing by sealant manufacturer and that 
do not discolor sealants or adjacent surfaces. 

c. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless 
otherwise indicated. 

d. Provide flush joint configuration where indicated per Figure 5B in ASTM C 1193. 
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e. Provide recessed joint configuration of recess depth and at locations indicated 
per Figure 5C in ASTM C 1193. 

6. Preformed Silicone-Sealant System:  

a. Apply masking tape to each side of joint, outside of area to be covered by sealant 
system. 

b. Apply silicone sealant to each side of joint to produce a bead of size conforming 
to the preformed silicone-sealant system manufacturer's instructions and 
covering a bonding area of not less than 3/8 inch. Hold edge of sealant bead 1/4 
inch inside masking tape. 

c. Within 10 minutes of sealant application, press silicone extrusion into sealant to 
wet extrusion and substrate. Use a roller to apply consistent pressure and ensure 
uniform contact between sealant and both extrusion and substrate. 

d. Complete installation of sealant system in horizontal joints before installing in 
vertical joints. Lap vertical joints over horizontal joints. At ends of joints, cut 
silicone extrusion with a razor knife. 

7. Preformed Foam Sealant Special Techniques:  

a. Install each length of sealant immediately after removing protective wrapping. 
Do not pull or stretch material.  

b. Produce seal continuity at ends, turns, and intersections of joints.  

c. For applications at low ambient temperatures, apply heat to sealant in 
conformance with sealant manufacturer’s instructions. 

3.4 FIELD QUALITY CONTROL 

A. Site Tests and Inspections: 

1. General: Include site inspections as part of the work of this specification section. The 
Owner’s testing and inspection agency performs inspections. 

a. Schedule and arrange all inspections. 

b. Coordinate all work and the final construction schedule with all inspections. 

c. Coordinate inspections with the work of other specification sections, and other 
specified, required, or necessary tests and inspections. 

d. Furnish all work, equipment, tools, facilities, personnel, and controls necessary 
for each test and inspection. 

e. Arrange inspections by notifying the Owner, the testing and inspection agency, 
the installer, the manufacturer’s representative, and the Architect at least 5 
business days before work is ready for testing or inspection. 

f. Witness all site inspections. 

g. Receive test and inspection reports and distribute to the installer and the 
manufacturer’s representative. 

h. When tests and inspections reveal defective items, repair defective work to the 
satisfaction of the manufacturer’s representative and Architect, and re-test and 
re-inspect work without reimbursement from Owner until all work passes tests 
and inspections. 

2. Porous Substrate Stain Testing: Procedures must conform to ASTM C 510. 
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3. Non-Destructive Spot Testing: Procedures must conform to ASTM C 1521. 

a. The center of sealant beads is depressed with a blunt dowel-shaped probing tool 
to depth of 50 percent of the bead width.  

b. If sealant fails, then the failure is recorded along with whether the failure was an 
adhesive or cohesive failure, and the maximum surface depression as a 
percentage of joint width.  

c. Tests are performed every 12 inches for first 10 linear feet of each joint; if test 
failure is not observed, then tests are performed every 24 inches thereafter.  

4. Non-Destructive Continuous Inspection: Procedures must conform to ASTM C 1521. 

a. Certain sealant quantities, locations, and lengths up to100-percent inspection of 
an entire assembly sealant may be chosen by the Architect for general sealant 
assessment, including joint configurations known to be difficult to install, 
changes in sealant and substrate types, or other quantities and locations.  

5. Destructive Testing: Procedures must conform to ASTM C 1521. 

a. A 3-inch-long tab is cut into the sealant bead.  

b. The tab is marked one inch from the beginning of the adhesive bond away from 
the cut tail.  

c. The tab is grasped one inch from the beginning of the adhesive bond and pulled 
until it extends to 2 times the published movement capability of the sealant. If 
sealant does not fail, it is then pulled to failure.  

d. Elongation at the point of failure is recorded along with whether the failure was 
an adhesive or cohesive failure.  

e. Sealant is then observed during the complete filling of the joint for the presence 
of voids, for joint configuration, and for conformance with specified 
requirements. Observations and sealant dimensions are recorded. 

f. 10 tests are performed for the first 1,000 linear feet of joint for each type of 
sealant and substrate; if failure at two times the movement capability is not 
observed, then one test is performed for either every 1,000 linear feet thereafter 
or at a rate of one test per floor per building elevation, whichever is more 
frequent.  

6. After testing is complete, promptly replace failed sealants in test areas.  

a. Neatly cut out and remove failed sealant, prepare and prime surfaces, and install 
new sealant.  

b. Ensure that original sealant surfaces are clean and that new sealant contacts 
original sealant.  

3.5 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs, and 
re-inspection and re-testing costs, without reimbursement from Owner, until accepted in 
writing by the Architect. 
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B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include  

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.6 CLEANING 

A. Cleaning Work: Clean sealant from adjacent surfaces.  

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, TAGDSC, ELMTB, CLSB2010.14, CLSB2010.16, CLSB2020, IDNO2 
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SECTION 08 12 13 – STANDARD HOLLOW METAL FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal door frames. 

2. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements:  

1. Section 08 71 00 for door hardware. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. BMT: Base Metal Thickness. 

2. DHI: Door Hardware Institute. 

3. HM: Hollow Metal. 

4. MSG: Manufacturer’s Standard Gage. 

5. DI:  Steel Door Institute. 

B. Definitions:  

1. Manufacturer: Means the door frame manufacturer, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Coordinate building opening tolerances with door frame manufacturing and erection 
tolerances.  

2. Coordinate hardware preparations, handing, and reinforcement requirements and 
locations with the Drawings, door schedule, and selected hardware sets. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
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(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

2. Door Schedule: Submit schedule showing opening identification symbols and door 
and frame types and sizes, including thickness, swing, fire-resistance rating label 
requirements, undercuts, and finishes. Use the same reference numbers for openings 
and details as the Drawings. 

3. Shop Drawings: Include project-specific dimensioned details drawn to scale showing 
conditions not detailed on the product data; or that are detailed, but not in a manner 
specific to the project. Cross-reference details to door schedule. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished door frames.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Door frames must be obtained through one source from the same manufacturer (to 
ensure compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Quality Standard Requirements:  

1. Manufacturing Tolerances: Comply with the requirements of ANSI/SDI publication 
ANSI/SDI A250.8, “Recommended Specifications for Standard Steel Doors and Frames”. 

2. Door Frame Installation Standards: 

a. Install fire-resistance rated frames in conformance with NFPA 80, “Standard for 
Fire Doors and Other Opening Protectives”. 

b. Install other frames in conformance with of ANSI A250.11, “Recommended 
Erection Instructions for Steel Frames”. 
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3. Hardware Preparations and Reinforcement: Comply with the requirements of 
ANSI/SDI A250.6, “Recommended Practice for Hardware Reinforcing on Standard 
Steel Doors and Frames” with reinforcing plates fabricated from the same material as 
door face sheets. 

4. Door Hardware Installation Standards: Install door frame hardware in conformance 
with ANSI/DHI A115-IG, “Installation Guide for Doors and Hardware”. 

C. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing door frames installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. Manufacturer must be a current 
member of SDI. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
door frames for at least 30 previous projects similar to this project in size, material, 
design, and complexity. Installer must be a current member of SDI. 

3. Supervisors: Individuals must have at least 7 years’ experience installing door frames 
for at least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
door frame installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

3. Across the bottom of welded frames, at least 2 removable spreader bars must be tack 
welded to jambs and mullions. 

4. Frames must be palletized, wrapped, or crated to provide protection during transit 
and site storage. 

B. Storage: Store unloaded items as shipped, upright, and indoors within dry, well-
ventilated, broom-cleaned, and partially- or permanently-enclosed storage areas. 

C. Damaged Item Replacement: Promptly remove and replace items that are deteriorated, 
damaged, or defective with undamaged new items that do not exhibit deterioration, 
damage, or defects. 

D. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Allegion PLC.  

2. ASSA ABLOY. 

3. Door Components, Inc. 

4. MPI Custom Steel Doors and Frames. 

5. Republic Doors and Frames. 

2.2 STANDARD HOLLOW METAL FRAMES 

A. Description: 3-sided (open), fully welded masonry (universal) and flush drywall 
standard HM frames conforming to the requirements of Steel Door Institute publication 
SDI-100, “Recommended Specifications for Standard Steel Doors and Frames”. 

B. Products: “Steelcraft” frames manufactured by Allegion, or equal. 

1. Single Egress Door HM Frames: “F-Series” frames, or equal. 

2. Double Egress Door HM Frames: “FE-Series” frames, or equal. 

3. Cross-Corridor Door HM Frames: “DE-Series” frames, or equal. 

4. Stainless Steel HM Frames: “FS-Series” frames, or equal. 

2.3 COMPONENTS 

A. Materials:  

1. Frames with an Uncoated Finish (Bare or Natural Finish): Fabricate from zinc coated 
(HDG) steel sheet or from stainless steel sheet, as indicated. 

2. Exterior Frames with a Painted Finish and Interior Frames Installed in Wet or High 
Humidity Locations (including shower rooms and toilet rooms): May be fabricated 
from either zinc-iron alloy coated (galvannealed) steel sheet or stainless steel sheet. 

3. Interior Frames Installed Elsewhere: Fabricate from uncoated CRS sheet. 

4. Sidelight and Transom Frames: Fabricate from the same material, thickness, and 
finish as the adjacent door frame. 

B. Material Thickness: 

1. HM Frames for Level 1 and Physical Performance Level C (Standard Duty) Doors: 
Fabricate from at least 0.0478-inch BMT (MSG 18) uncoated and zinc-coated steel 
sheet; or from at least 0.0500-inch (USSG 18) stainless steel sheet. 

2. HM Frames for Level 2 (Heavy Duty) and Physical Performance Level B, and for Level 
3 and Physical Performance Level B (Extra Heavy Duty) Doors: Fabricate from at 
least 0.0598-inch BMT (MSG 16) uncoated steel and zinc-coated steel BMT; or from 
at least 0.0625-inch BMT (USSG 16) stainless steel sheet. 
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3. HM Frames for Level 3 and Physical Performance Level B (Extra Heavy Duty) Doors: 
Fabricate from at least 0.0598-inch BMT (MSG 16) uncoated steel and zinc-coated 
steel BMT; or from at least 0.0625-inch BMT (USSG 16) stainless steel sheet. 

4. HM Frames for Level 4 and Physical Performance Level A (Maximum Duty) Doors: 
Fabricate from at least 0.0747-inch BMT (MSG 14) uncoated and zinc-coated steel 
sheet, or at least 0.0781-inch (USSG 14) stainless steel sheet. 

5. Other HM Frames: Fabricate from at least 0.0598-inch BMT (MSG 16) uncoated steel 
and zinc-coated steel BMT; or from at least 0.0625-inch BMT (USSG 16) stainless 
steel sheet. 

C. Profiles:  

1. Types: Indicated on the Drawings. (ASID) 

2. Throat Openings:  

a. Butted Frames: Equal to the wall or partition type thickness minus twice the 
frame return dimension, unless otherwise indicated. 

b. Wrap-Around Frames: Equal to the wall or partition thickness, unless otherwise 
indicated. 

3. Frame Depth:  

a. Butted Frames: Equal to the wall or partition thickness. 

b. Wrap-Around Frames: Equal to the throat opening plus twice the frame return 
dimension. 

4. Frame Return Dimension: 1/2-inch. 

5. Backbend Dimension (Second, Double, or Drywall Return Dimension): At least 3/8-
inch. 

6. Backbend Type: Indicated on the Drawings. 

7. Face Dimension: Provide 4-inch face dimension at heads in CMU construction where 
required to maintain a masonry module; provide 2-inch face dimension at jambs. 
Provide 2-inch face dimension elsewhere, unless otherwise indicated. 

8. Stop Dimension: 5/8-inch. 

9. Rabbet Depth Dimension: Equal to 3/16-inch greater than the door thickness. 

10. Opposite Door Rabbet Depth Dimension: 1-9/16 inches. 

11. Soffit Dimension: Equal to the frame depth minus the sum of the rabbet dimensions.  

D. Corners:  

1. Welded HM Door Frames: Provide square-cut mitered or coped and mitered, set-up 
arc welded (SUA) and ground smooth, full profile welded frames (fully welded or 
continuously welded frames) for installation of frames as a complete unit. All corners 
must be watertight. 

2. HM Frame Glazing Beads: Provide butted corners. 

E. Hardware Preparations and Reinforcement: Provide HM frame hardware reinforcing and 
preparations in conformance with ANSI/SDI publications A250.6, “Recommended 
Practice for Hardware Reinforcing on Standard Steel Doors and Frames” and A250.8, 
“Recommended Specifications for Standard Steel Doors and Frames”.  
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2.4 ACCESSORIES 

A. Head Reinforcement: For opening widths greater than 48 inches wide, provide channel 
or angle stiffeners fabricated from at least 0.0747-inch BMT (MSG 14) zinc coated (HDG) 
steel sheet or at least 0.0781-inch BMT (USSG 14) stainless steel sheet, as applicable. 

B. Anchors:  

1. Masonry Anchors: Provide either 3/16-inch minimum diameter (SWG 7) galvanized 
carbon steel masonry wire anchors or at least 0.0598-inch BMT (MSG 16) zinc coated 
(HDG) steel sheet masonry tee anchors, as applicable. 

2. Existing Opening Anchors: Provide at least 16-gage welded pipe sleeve anchors with 
0.0598-inch BMT (MSG 16) zinc coated (HDG) steel sheet straps designed specifically 
to add support for bolting frames into rough openings of an existing walls. 

3. Wood Stud Anchors: Provide either at least 0.0598-inch BMT (MSG 16) zinc coated 
(HDG) steel sheet anchors designed specifically for attachment to the wood studs of a 
rough opening. 

4. Metal Stud Anchors: Provide either at least 0.0598-inch BMT (MSG 16) zinc coated 
(HDG) steel sheet anchors designed specifically for attachment to the webbing of the 
closed steel studs built around the frame. 

5. Universal Stud Wall Anchors: Provide either at least 0.0598-inch BMT (MSG 16) zinc 
coated (HDG) steel sheet universal lock-in jamb anchors designed specifically for use 
in either wood or steel stud wall applications, as applicable. 

6. Base Anchors: Provide either at least 0.0598-inch (MSG 16) BMT zinc coated (HDG) 
steel sheet or at least 0.0625-inch BMT (USSG 16) stainless steel sheet base anchors, 
as applicable. Provide adjustable base anchors that allow for installation adjustment 
when the floor is not level. 

C. Electrical Device Requirements: Make provisions for installation of electrified hardware 
and door electrical devices, and arrange so that wiring is readily installed, removed, and 
replaced. 

1. Provide cutouts and reinforcement required for installation of devices. 

2. Provide metal conduits or raceways to accommodate wiring between devices. (e.g., 
from electric hinge to other electric door hardware) 

D. Glazing Stops:  

1. Fire-Rated Conditions: Provide 3/4-inch square channel glazing beads. 

2. Elsewhere: Provide 5/8-inch square channel glazing beads. 

3. Material Thickness: Fabricate from at least 0.0478-inch BMT (MSG 18) uncoated and 
zinc-coated steel sheet. 

E. Silencers: Provide loose, 1/8-inch thick by 1/2-inch wide pressure-sensitive-adhesive-
backed polychloroprene (Neoprene) or ethylene propylene diene monomer (EPDM) 
rubber silencers for field installation. Furnish at least 3 for each strike jamb and at least 
2 for double door head. Do not provide silencers where they may interfere with other 
seals, including smoke & draft seals. 
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F. Filler: Provide material conforming to the requirements of ANSI/SDI publication A250.8, 
“Recommended Specifications for Standard Steel Doors and Frames”. Use UL-listed 
materials in frames scheduled as having a fire-resistance rating. 

G. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

2.5 MATERIALS 

A. Uncoated Carbon Steel Sheet:  

1. Frame Material: Finished CRS coil, sheet, and strip conforming to ASTM A 1008, 
CS Type B (commercial steel), exposed, temper rolled, regular matte surface finish 
(40 to 59 AA), and oiled (sheet must be thoroughly cleaned to remove the oil prior to 
painting). 

2. Hardware Reinforcements: HRS coil, sheet, and strip conforming to ASTM A 1011, 
CS Type B (commercial steel), as-rolled surface finish, with cut edges. 

B. Zinc-Iron Alloy Coated (Galvannealed) Steel Sheet: ASTM A 653, CS Type B (commercial 
steel), with equal coating weight on each surface. 

1. Coating Weight (Mass) Designation: Provide at least a A60 (galvannealed) minimum 
coating weight (mass) designation. 

2. Surface Finish: Non-spangled matte finish. 

3. Surface Treatment: Provide mill phosphate surface treatment (paint-grip finish - 
provides enhanced lubricating characteristics). 

C. Zinc Coated (HDG) Steel Sheet: ASTM A 653, CS Type B (commercial steel), with equal 
coating weight on each surface. 

1. Coating Weight (Mass) Designation: Provide at least a G90 (galvanized) minimum 
coating weight (mass) designation. 

2. Surface Finish: Provide regular spangle surface finish. 

3. Surface Treatment: 

a. Exterior Frames: Provide oil over chemical surface treatment (chemical 
treatment desired for humid-storage stain resistance and oil treatment needed 
for enhanced formability). 

b. Interior Frames: Provide oiled surface treatment (needed for enhanced 
formability). 

2.6 FINISHES 

A. Uncoated Steel HM Frames: Provide shop-applied phosphate (paint-grip) pre-treatment 
and baked on rust inhibitive primer. Primer must be compatible with either field-applied 
paint or field-applied coating systems specified in Division 09, as applicable. 
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B. Zinc Coated and Zinc-Iron Alloy Coated Steel and Stainless Steel HM Frames: Provide 
shop-applied bonderized pre-treatment. (not prime painted) 

C. Color: Color to match door. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install door frames in conformance with the quality standards publications using 
materials and methods required, recommended, or accepted by the manufacturer, 
along with manufacturer-recommended accessories and techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Perform drilling and fitting as required or necessary for an accurate fit and complete 
installation. 

4. Installed door frames must be warrantable. Do not install, correct, or replace door 
frames in a manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Frames: Set frames accurately in position, plumbed, aligned, and braced securely 
until permanent anchors are set.  After wall construction is complete, remove 
temporary braces, leaving surfaces smooth and undamaged. 

a. Install frames with removable glazing stops located on secure side of opening. 



901 UNION AVENUE SKARPHOL / FRANK ASSOCIATES 
BAKERSFIELD, CA PROJECT NO. 7567 
AN ADAPTIVE REUSE PERMANENT SUPPORTIVE HOUSING PROJECT 08/07/2026 
 

STANDARD HOLLOW METAL FRAMES 08 12 13 - 9 
Prepared by AWC WEST 

b. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim 
as necessary to comply with installation tolerances. 

c. Install door silencers in frames before grouting. 

d. Provide setting spreaders, supplied by the installer, and leave intact until frames 
are set square and plumb within specified tolerances, and all anchors are 
securely attached and grouted where required. 

e. Remove frame spreader bars only after frames re properly set and secured. 
Restore exposed finish by grinding, filling, and dressing, as required to make 
repaired area smooth, flush, and invisible on exposed faces. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to 
floor, and secure with post-installed expansion anchors. 

3. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with grout. 

4. Concrete Walls:  Solidly fill space between frames and concrete with grout.  Take 
precautions, including bracing frames, to ensure that frames are not deformed or 
damaged by grout forces. 

5. Ceiling Struts:  Except where anchored to masonry or to other structural support at 
each jamb, extend struts vertically from top of frame at each jamb to overhead 
structural supports or substrates above frame.   

a. Bend top of struts to provide flush contact for securing to supporting 
construction.   

b. Provide adjustable wedged or bolted anchorage to frame jamb members. 

6. Glazing:  Comply with installation requirements and with the manufacturer's 
instructions. Secure stops with countersunk flat- or oval-head machine screws 
spaced uniformly not more than 9 inches O.C. and not more than 2 inches on center 
from each corner. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach door frames to supporting construction. 

D. Installation Tolerances: Install frames within the following tolerance variations. 

1. Maximum Out of Square: Not more than 1/16-inch, measured at rabbet on 
90 degrees from jamb perpendicular to frame head. 

2. Maximum Out of Alignment: Not more than 1/16-inch, measured at jambs on a 
horizontal line parallel to plane of wall. 

3. Maximum Twist: Not more than 1/16-inch, measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall. 

4. Maximum Out of Plumb: Not more than 1/16-inch, measured on floor at jambs. 

3.3 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 
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B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.4 CLEANING 

A. Cleaning Work: Clean all visible door frame surfaces in a manner that does not result in 
any warranty or guarantee becoming void. 

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.5 PROTECTION 

A. Protect installed door frames in place from soiling, deterioration, and damage until 
Substantial Completion. 

B. Do not store anything adjacent to or against installed door frames unless they are 
protected from damage, as accepted in writing by the manufacturer’s representative. Do 
not use installed door frames as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, RSTLNI, TAGDSC, ELMTB, CLSB2050, ELMTC, CLSC1020, CLSC1030, PKGBDG, IDNO2 
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SECTION 08 13 13 – STANDARD HOLLOW METAL DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors. 

2. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements:  

1. Section 08 71 00 for door hardware. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. BMT: Base Metal Thickness. 

2. DHI: Door Hardware Institute. 

3. HM: Hollow Metal. 

4. MSG: Manufacturer’s Standard Gage. 

5. SDI:  Steel Door Institute. 

B. Definitions:  

1. Manufacturer: Means the door manufacturer, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Coordinate building opening tolerances with door manufacturing and erection 
tolerances.  

2. Coordinate hardware preparations, handing, and reinforcement requirements and 
locations with the Drawings, door schedule, and selected hardware sets. 

3. Coordinate door hardware finishes with other door hardware finishes. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
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Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs), both of which are returned to the Contractor without review or responsive 
action. 

2. Door Schedule: Submit schedule showing opening identification symbols and door 
and frame types and sizes, including thickness, swing, fire-resistance rating label 
requirements, undercuts, and finishes. Use the same reference numbers for openings 
and details as the Drawings. 

3. Shop Drawings: Include project-specific dimensioned details drawn to scale showing 
conditions not detailed on the product data; or that are detailed, but not in a manner 
specific to the project. Cross-reference details to door schedule. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished doors.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Doors must be obtained through one source from the same manufacturer (to ensure 
compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Regulatory Requirements:  

1. Fire-Protection Rating: Within fire-resistance rated assemblies, provide fire-
protection-rated doors conforming to NFPA 80, “Standard for Fire Doors and Other 
Opening Protectives” and tested in conformance with NFPA 252, “Standard Methods 
of Fire Tests of Door Assemblies” and UL 10B, “Standard for Fire Tests of Door 
Assemblies”; or UL 10C, “Standard for Positive Pressure Fire Tests of Door Assemblies” 
for doors at atmospheric (neutral) pressure. A label or listing mark indicating the 
fire-protection rating must be permanently affixed at the factory in a location such 
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that the label remains visible after the door is installed and must include UL “S” and 
“Positive Pressure Test” listings. 

2. Temperature Rise Rating: At vertical exit enclosures and exit passageways, provide 
doors with a maximum transmitted temperature end point of not more than 
450 deg F above ambient after 30 minutes of standard fire-test exposure. 

3. Smoke-Control Door Assemblies: Provide doors conforming to the requirements of 
with NFPA 80, “Standard for Fire Doors and Other Opening Protectives” and tested in 
conformance with NFPA 105, “Standard for Smoke Door Assemblies and Other 
Opening Protectives” or UL 1784, “Standard for Air Leakage Tests of Door Assemblies”. 

C. Quality Standard Requirements:  

1. Manufacturing Tolerances: Comply with the requirements of ANSI/SDI publication 
ANSI/SDI A250.8, “Recommended Specifications for Standard Steel Doors and Frames”. 

2. Hardware Preparations and Reinforcement: Comply with the requirements of 
ANSI/SDI A250.6, “Recommended Practice for Hardware Reinforcing on Standard 
Steel Doors and Frames” with reinforcing plates fabricated from the same material as 
door face sheets. 

3. Door Hardware Installation Standards: Install door hardware in conformance with 
ANSI/DHI A115-IG, “Installation Guide for Doors and Hardware”. 

D. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing doors installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. Manufacturer must be a current 
member of SDI. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
doors for at least 30 previous projects similar to this project in size, material, design, 
and complexity. Installer must be a current member of SDI. 

3. Supervisors: Individuals must have at least 7 years’ experience installing doors for at 
least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
door installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items as shipped, upright, and indoors within dry, well-
ventilated, broom-cleaned, and partially- or permanently-enclosed storage areas. 

C. Damaged Item Replacement: Promptly remove and replace items that are deteriorated, 
damaged, or defective with undamaged new items that do not exhibit deterioration, 
damage, or defects. 
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D. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Allegion PLC.  

2. ASSA ABLOY. 

3. Door Components, Inc. 

4. MPI Custom Steel Doors and Frames. 

5. Republic Doors and Frames. 

2.2 STANDARD HOLLOW METAL DOORS 

A. Description: Commercial full flush and seamless steel-stiffened doors. 

B. Products: “Steelcraft” doors manufactured by Allegion, or equal. 

1. Standard Duty Doors: “SL20” doors, or equal. 

2. Heavy Duty Doors: “BW18” doors, or equal. 

3. Extra Heavy Duty Doors: “BW16” doors, or equal. 

4. Maximum Duty Doors: “BW14” doors, or equal. 

5. Temperature Rise Rated Doors: “T-14” doors, or equal. 

C. Requisite Properties:  

1. Construction: Provide the following, conforming to SDI 108. 

a. Main Entrance and Exit Doors: Level 4 (maximum-duty), Model 2 (seamless with 
welded edge construction). 

b. Stairwell Doors: Level 3 (extra heavy-duty), Model 2 (seamless with welded edge 
construction). 

c. Toilet Room Doors: Level 3 (extra heavy-duty), Model 2 (seamless with welded 
edge construction). 

d. Mechanical, Storage, and Utility Doors: Level 3 (extra heavy-duty), Model 2 
(seamless with welded edge construction). 

e. Bedroom Doors: Level 2 (heavy-duty), Model 1 (full flush). 

f. Individual Office Doors: Level 1 (standard-duty), Model 1 (full flush). 

g. Bathroom Doors: Level 1 (standard-duty), Model 1 (full flush). 

h. Closet Doors: Level 1 (standard-duty), Model 1 (full flush). 

2. Types: SDI 106, as indicated on the Drawings.  

3. Thickness: 1-3/4 inches. 

4. Face Sheets: 
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a. Exterior Doors: Fabricate from at least 0.0747-inch BMT (MSG 14) galvannealed 
steel sheet. (maximum duty) 

b. Interior Doors at Wet Locations, including Shower and Toilet Rooms: Fabricate 
from at least 0.0747-inch BMT (MSG 14) galvannealed steel sheet. (maximum 
duty) 

c. Interior Doors Located Elsewhere: Fabricate from at least 0.0598-inch BMT 
(MSG 16) CRS. (extra heavy duty) 

d. Level 1 (standard duty): 0.0359-inch BMT (MSG 20) 

e. Level 2 (heavy-duty): 0.0478-inch BMT (MSG 18) 

f. Level 3 (extra heavy-duty): 0.0598-inch BMT (MSG 16) 

g. Level 4 (maximum-duty): 0.0747-inch BMT (MSG 14) 

5. Core Construction: 

a. Exterior Insulated Doors: Maximum thermal transmittance (U-factor) value of 
not more than 0.50 BTU per hour per square foot per deg. F, when tested in 
conformance with ASTM C 1363. 

b. Fire-Resistance Rated and Other Doors: Manufacturer’s standard core necessary 
to meet indicated fire-resistance and temperature-rise ratings. 

6. Vertical Edges: Manufacturer's standard edge with mechanical edge seam welded 
and finished before priming. 

7. Top and Bottom Edges: Close edges with flush or inverted channels or end closures 
fabricated from same material as face sheets, but not less than at least 0.0747-inch 
BMT (MSG 14). Provide screw-on caps at exterior doors. 

8. Minimum Hardware Reinforcement: Fabricate reinforcing from the same material as 
door in conformance with the following. Reinforcement must be offset to allow faces 
of mortised hardware devices to be installed flush with door surfaces. 

a. Hinges: At least 0.1094-inch BMT (MSG 12) continuous stile extruded and tapped 
to at least 0.1875-inch BMT (MSG 07) reinforcement, unless another thickness 
and size are required by the by the hardware manufacturer based on actual in-
service conditions applicable to the project. 

b. Lock Front, Strike, and Flushbolt Reinforcement: At least 0.1094-inch BMT 
(MSG 12) by sizes required by the hardware manufacturer, unless another 
thickness is required by the by the hardware manufacturer based on actual in-
service conditions applicable to the project. 

c. Lock Reinforcement: At least 0.0625-inch BMT (MSG 16) by size as required by 
lock manufacturer, unless another thickness is required by the by the hardware 
manufacturer based on actual in-service conditions applicable to the project. 

d. Closer Reinforcement: At least 0.0625-inch BMT (MSG 16) one-piece channel by 
size as required by the closer manufacturer, unless another thickness is required 
by the by the hardware manufacturer based on actual in-service conditions 
applicable to the project. 

e. Exit Device Reinforcement: 0.0781-inch BMT (MSG 14) by 18 inches high by 3-
3/16 inches wide, unless another thickness and size are required by the by the 
hardware manufacturer based on actual in-service conditions applicable to the 
project. 
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f. Other Hardware Reinforcement: Supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

g. Hardware manufacturers’ recommended reinforcement units may be used in lieu 
of specified reinforcement. 

9. Electrical Device Requirements: Make provisions for installation of electrified 
hardware and door electrical devices, and arrange so that wiring is readily installed, 
removed, and replaced. 

a. Provide cutouts and reinforcement required for installation of devices. 

b. Provide metal conduits or raceways to accommodate wiring between devices. 
(e.g., from electric hinge to other electric door hardware) 

2.3 ACCESSORIES 

A. Filler: Material conforming to the requirements of SDI publication SDI 100, 
“Specifications for Standard Steel Doors and Frames”. Use UL-listed materials in doors 
scheduled to have a fire-resistance rating. 

B. Vision Lights: “Vision Lite Kits” manufactured by TRUDOOR, LLC, or equal. 

1. Frames: At least at least 0.0359-inch BMT (MSG 20) uncoated steel sheet, with 
mitered and welded corners and countersunk mounting holes. 

2. Finish: Manufacturer’s standard powder coat finish. 

3. Frame Color: Selected by the Architect, contractor to provide samples for Architects 
review. 

C. Door Louvers:  

1. Products: Provide the following manufactured by USA Fire Door LLC, or equal. 

a. Standard Door Louvers: “800 Series”, or equal, 0.0478-inch BMT (MSG 18) 
uncoated steel louver door inserts. 

b. Fire-Rated Door Louvers: “1900 Series”, or equal, 0.0478-inch BMT (MSG 18) 
uncoated steel louver door inserts. 

2. Requisite Properties: 

a. Blades: Inverted Y or Z blades. 

b. Minimum Free Area: Between 40 and 50 percent. 

c. Finish: Manufacturer’s standard powder coat finish; custom colors selected by 
the Architect. 

D. Fastenings: Provide backings, inserts, loose connection hardware, fasteners, anchors, 
attachments, connectors, and other items supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

E. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 
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2.4 MATERIALS 

A. Uncoated Carbon Steel Sheet:  

1. Door Material: Finished CRS coil, sheet, and strip conforming to ASTM A 1008, 
CS Type B (commercial steel), exposed, temper rolled, regular matte surface finish 
(40 to 59 AA), and oiled (sheet must be thoroughly cleaned to remove the oil prior to 
painting). 

2. Hardware Reinforcements: HRS coil, sheet, and strip conforming to ASTM A 1011, 
CS Type B (commercial steel), as-rolled surface finish, with cut edges. 

B. Zinc-Iron Alloy Coated (Galvannealed) Steel Sheet: ASTM A 653, CS Type B (commercial 
steel), with equal coating weight on each surface. 

1. Coating Designation: Provide at least a A60 (galvannealed) minimum coating 
designation. 

2. Surface Finish: Non-spangled matte finish. 

3. Surface Treatment: Provide mill phosphate surface treatment. (provides enhanced 
lubricating characteristics)  

2.5 FINISHES 

A. Uncoated Steel HM Frames: Provide shop-applied phosphate (paint-grip) pre-treatment 
and baked on rust inhibitive primer to all 6 door surfaces. Primer must be compatible 
with either field-applied paint or field-applied coating systems specified in Division 09, 
as applicable. 

B. Zinc Coated and Zinc-Iron Alloy Coated Steel and Stainless Steel HM Frames: Provide 
shop-applied bonderized pre-treatment. (not prime painted) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  
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2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install doors in conformance with the quality standards publications using materials 
and methods required, recommended, or accepted by the manufacturer, along with 
manufacturer-recommended accessories and techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Perform drilling and fitting as required or necessary for an accurate fit and complete 
installation. 

4. Installed doors must be warrantable. Do not install, correct, or replace doors in a 
manner that results in any warranty or guarantee becoming void. 

B. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach doors to supporting construction. 

C. Installation Tolerances:  

1. Fire-Rated Doors: Install doors with clearances in conforming to NFPA 80. 

2. Smoke- Control Doors: Install doors with clearances in conforming to NFPA 105. 

3. Other Doors: Install doors within the following clearance variations. 

a. Jambs and Head: 1/8-inch plus or minus 1/16 inch. 

b. Between Edges of Pairs of Doors: 1/8-inch plus or minus 1/16-inch. 

c. Between Bottom of Door and Top of Threshold: Maximum 1/4-inch. 

d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 1/4-
inch. 

3.3 ADJUSTING 

A. Verify smooth and quiet door and hardware operation.  

B. Lubricate and adjust operating parts and hardware to function properly, free from warp, 
twist, binding, and distortion. Confirm latches and locks engage securely without forcing 
or binding. 

C. Replace items that do not operate freely in a safe and reliable manner. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
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arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Cleaning Work: Clean all visible door surfaces in a manner that does not result in any 
warranty or guarantee becoming void. 

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed doors in place from soiling, deterioration, and damage until Substantial 
Completion. 

B. Do not store anything adjacent to or against installed doors unless they are protected 
from damage, as accepted in writing by the manufacturer’s representative. Do not use 
installed doors as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
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©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, RSTLNI, TAGDSC, ELMTB, CLSB2050, ELMTC, CLSC1030, PKGBDG, IDNO2 
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SECTION 08 14 16 – FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood veneer-faced flush wood doors. 

2. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

B. Related Requirements:  

1. Section 08 71 00 for door hardware. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. DHI: Door Hardware Institute. 

2. WDMA: Wood Door Manufacturers Association. 

B. Definitions:  

1. Manufacturer: Means the door manufacturer, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Coordinate building opening tolerances with door manufacturing and erection 
tolerances.  

2. Coordinate hardware preparations, handing, and reinforcement requirements and 
locations with the Drawings, door schedule, and selected hardware sets. 

3. Coordinate door hardware finishes with other door hardware finishes. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 

1. Product Data:  

a. Submit manufacturer’s product data, specifications, typical installation details, 
and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
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(SDSs), both of which are returned to the Contractor without review or 
responsive action. 

b. Submit sample warranties with warranty periods, terms, conditions, exclusions, 
and remedies explicitly defined for each warranty, including clear warranty 
period start dates. (e.g., date of manufacture, purchase, installation, Beneficial 
Occupancy, Substantial Completion, Final Completion, etc.) 

2. Door Schedule: Submit schedule showing opening identification symbols and door 
and frame types and sizes, including thickness, swing, fire-resistance rating label 
requirements, undercuts, and finishes. Use the same reference numbers for openings 
and details as the Drawings. 

3. Shop Drawings: Include project-specific dimensioned details drawn to scale showing 
conditions not detailed on the product data; or that are detailed, but not in a manner 
specific to the project. Cross-reference details to door schedule. 

4. Samples: Submit at least 8-inch square representative samples of each door color, 
finish, and variety. 

B. Informational Submittals: Submit the following for information (informal review: 
responsive action not expected or required, except to record non-conformance with 
submittal requirements). 

1. Manufacturer’s Instructions: Submit manufacturer-prepared published instructions 
for proper installation of furnished doors.  

a. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

b. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

2. Qualification Statements: Submit written descriptions confirming experience 
specified in QUALITY ASSURANCE article below. 

C. Closeout Submittals:  

1. Maintenance Data: Submit copies of manufacturer’s instructions and other 
requirements and recommendations for door maintenance, cleaning, and repair to 
the Architect as a condition of project closeout. 

2. Warranty Documentation: Submit final warranties signed by the manufacturer’s 
representative with complete terms indicated for all warranties covering items 
furnished or installed under this specification section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Doors must be obtained through one source from the same manufacturer (to ensure 
compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 
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b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

B. Regulatory Requirements:  

1. Fire-Protection Rating: Within fire-resistance rated assemblies, provide fire-
protection-rated doors conforming to NFPA 80, “Standard for Fire Doors and Other 
Opening Protectives” and tested in conformance with NFPA 252, “Standard Methods 
of Fire Tests of Door Assemblies” and UL 10B, “Standard for Fire Tests of Door 
Assemblies”; or UL 10C, “Standard for Positive Pressure Fire Tests of Door Assemblies” 
for doors at atmospheric (neutral) pressure. A label or listing mark indicating the 
fire-protection rating must be permanently affixed at the factory in a location such 
that the label remains visible after the door is installed and must include UL “S” and 
“Positive Pressure Test” listings. 

2. Smoke-Control Door Assemblies: Provide doors conforming to the requirements of 
with NFPA 80, “Standard for Fire Doors and Other Opening Protectives” and tested in 
conformance with NFPA 105, “Standard for Smoke Door Assemblies and Other 
Opening Protectives” or UL 1784, “Standard for Air Leakage Tests of Door Assemblies”. 

C. Quality Standard Requirements:  

1. Product Standard: Comply with the requirements Window & Door Manufacturers 
Association publication ANSI/WDMA I.S.1-A, “Industry Standard for Interior 
Architectural Wood Flush Doors”. 

2. Door Hardware Installation Standards: Install door hardware in conformance with 
ANSI/DHI A115-IG, “Installation Guide for Doors and Hardware”. 

D. Qualifications:  

1. Manufacturer: Company or individuals must have at least 10 years’ experience 
manufacturing doors installed on at least 200 previous projects similar to this 
project in size, material, design, and complexity. Manufacturer must be a current 
member of WDMA. 

2. Installer: Company or individuals must have at least 5 years’ experience installing 
doors for at least 30 previous projects similar to this project in size, material, design, 
and complexity.  

3. Supervisors: Individuals must have at least 7 years’ experience installing doors for at 
least 30 previous projects similar to this project in size, material, design, and 
complexity, including at least 2 years’ supervisory experience directing and leading 
door installers. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  
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2. Reject items that are not transported, delivered, or protected in conformance with 
manufacturer-recommended transport, delivery, and receiving requirements. 

3. Unload and store only inspected and accepted items. 

B. Storage: Store unloaded items indoors as shipped, upright in their original packaging or 
containers, within dry, well-ventilated, broom-cleaned and enclosed storage areas.  

1. Furnish adequate dunnage and bracing during storage. 

2. Prevent stored items from contacting the floor, from soiling and staining, and from 
deterioration and damage. 

3. Do not leave items uncovered where they might be exposed to weather or become 
wet; or exposed to heat or sudden changes in temperature or relative humidity; or 
other sources of deterioration and damage, including dust and other airborne 
contaminants. 

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage. Avoid 
damage to packaging and containers. 

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective doors with undamaged new doors that do not exhibit deterioration, damage, or 
defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

1.7 WARRANTY 

A. Manufacturer Warranty: Furnish to the Owner a written manufacturer warranty for 
products, components, and accessories against all patent and latent defects, and incipient 
and catastrophic failure for 5 years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Algoma Hardwoods, Inc. 

2. Eggers Industries. 

3. Marshfield DoorSystems, Inc. 

4. Oshkosh Architectural Door Co. 
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2.2 WOOD VENEER-FACED DOORS 

A. Description: Flush wood doors conforming to WDMA I.S.1-A Performance Grade Heavy 
Duty. 

B. Application: Transparent finish wood doors. 

C. Restrictions: Doors manufactured with adhesives and composite wood products 
containing urea formaldehyde are prohibited. 

D. Product: “Signature Series” doors manufactured by Marshfield DoorSystems, Inc., or 
equal. 

E. Requisite Properties:  

1. Type: Solid Core.  

2. Grade: Premium. 

3. Thickness: 1-3/4 inches. 

4. Construction: 5-ply.  

5. Core: Manufacturer’s standard wood-based particleboard, structural composite 
lumber, or fire-resistant composite or mineral core, or specialty core. 

6. Edge Construction: Structural composite lumber or hardwood lumber stiles and rails 
securely bonded to core components and machine calibrated before veneering, with 
edge banding veneer matching face veneer species and grade.  

7. Meeting Edge: Beveled at lock stile, square edged at strike stiles. 

8. Hardware Blocking: As required by hardware manufacturer to eliminate through-
bolting hardware. 

a. 5-by-18-inch lock blocks at both stiles. 

b. 5-inch top rail blocking for closers and 5-inch bottom rail blocking where 
automatic door bottoms are indicated. 

c. 2-1/2-inch mid-rail blocking. 

9. Exposed Vertical Surfaces: Wood veneer. 

a. Veneer Grade:  

b. Face Cut and Veneer Species:  

c. Grain Direction:  

d. Veneer Match:  

10. Transparent Finish: Selected by the Architect, or equal. 

a. Grade: Premium. 

b. Surface Finish: Clear conversion varnish. 

c. Stain: Selected by the Architect, contractor to provide samples for Architects 
review. 

d. Sheen: Selected by the Architect, contractor to provide samples for Architects 
review. 

11. Horizontal Surfaces: Structural composite lumber. 

12. Openings: Cut and trim openings through doors in factory. 
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a. Light Openings: Trim openings with materials and profiles indicated. 

b. Glazing: Field install glazing.  

c. Louvers: Factory install louvers in prepared openings. 

2.3 ACCESSORIES 

A. Vision Lights: “Vision Lite Kits” manufactured by TRUDOOR, LLC, or equal. 

1. Frames: At least at least 0.0359-inch BMT (MSG 20) uncoated steel sheet, with 
mitered and welded corners and countersunk mounting holes. 

2. Finish: Manufacturer’s standard powder coat finish. 

3. Frame Color: Selected by the Architect, contractor to provide samples for Architects 
review. 

4. Safety-Rated Glass: Fully-tempered or laminated clear glass. 

B. Door Louvers:  

1. Products: Provide the following manufactured by USA Fire Door LLC, or equal. 

a. Standard Door Louvers: “800 Series”, or equal, 0.0478-inch BMT (MSG 18) 
uncoated steel louver door inserts. 

b. Fire-Rated Door Louvers: “1900 Series”, or equal, 0.0478-inch BMT (MSG 18) 
uncoated steel louver door inserts. 

2. Requisite Properties: 

a. Blades: Inverted Y or Z blades. 

b. Minimum Free Area: Between 40 and 50 percent. 

c. Finish: Manufacturer’s standard powder coat finish; custom colors selected by 
the Architect. 

C. Electrical Device Requirements: Make provisions for installation of electrified hardware 
and door electrical devices, and arrange so that wiring is readily installed, removed, and 
replaced. 

1. Provide cutouts and reinforcement required for installation of devices. 

2. Provide metal conduits or raceways to accommodate wiring between devices. (e.g., 
from electric hinge to other electric door hardware) 

D. Fastenings: Provide backings, inserts, loose connection hardware, fasteners, anchors, 
attachments, connectors, and other items supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 

E. Other Accessories: Provide accessories and secondary items normally furnished or 
necessary for a complete installation; or supplied, required, recommended, or accepted 
by the manufacturer for actual in-service conditions applicable to the project. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install doors in conformance with the quality standards publications using materials 
and methods required, recommended, or accepted by the manufacturer, along with 
manufacturer-recommended accessories and techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Perform drilling and fitting as required or necessary for an accurate fit and complete 
installation. 

4. Installed doors must be warrantable. Do not install, correct, or replace doors in a 
manner that results in any warranty or guarantee becoming void. 

B. Special Techniques: 

1. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. Hang doors 
to operate freely for their entire travel, but not loosely, without sticking or hinge 
binding, with hardware adjusted and functioning properly. 

2. Factory-Finished Doors: Restore finish before installation if fitting or machining is 
required at Project site. 

C. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach doors to supporting construction. 

D. Installation Tolerances:  

1. Fire-Rated Doors: Install doors with clearances in conforming to NFPA 80. 
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2. Smoke- Control Doors: Install doors with clearances in conforming to NFPA 105. 

3. Other Doors: Install doors within the following clearance variations. 

a. Jambs and Head: 1/8-inch plus or minus 1/16 inch. 

b. Between Edges of Pairs of Doors: 1/8-inch plus or minus 1/16-inch. 

c. Between Bottom of Door and Top of Threshold: Maximum 1/4-inch. 

d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 1/4-
inch. 

3.3 ADJUSTING 

A. Verify smooth and quiet door and hardware operation.  

B. Lubricate and adjust operating parts and hardware to function properly, free from warp, 
twist, binding, and distortion. Confirm latches and locks engage securely without forcing 
or binding. 

C. Rehang or replace doors that do not operate freely in a safe and reliable manner. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Cleaning Work: Clean all visible door surfaces in a manner that does not result in any 
warranty or guarantee becoming void. 

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  
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2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed doors in place from soiling, deterioration, and damage until Substantial 
Completion. 

B. Do not store anything adjacent to or against installed doors unless they are protected 
from damage, as accepted in writing by the manufacturer’s representative. Do not use 
installed doors as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

GRYTXT, RSTLNE, RSTLNI, TAGDSC, ELMTC, CLSC1030, IDNO2 
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SECTION 08 31 16 – ACCESS PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal access panel assemblies. 

2. Supplementary components and accessories normally furnished or necessary for a 
complete installation, whether or not such items are indicated on the Drawings or 
included in the Specifications. 

1.2 REFERENCES 

A. Abbreviations and Acronyms: 

1. BMT: Base Metal Thickness. 

B. Definitions:  

1. Manufacturer: Means the access panel manufacturer, unless otherwise indicated. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination:  

1. Coordinate locations of items and equipment being accessed with access panel sizes 
and locations indicated on the Drawings. 

2. Coordinate hardware preparations, handing, reinforcement requirements, and 
locations with the Drawings, access panel manufacturer, and selected hardware sets. 

B. Acoustical Requirements:  

1. Provide fire-rated access doors with continuous piano-style hinges at sound-rated 
construction.  

2. Seal door flange perimeter with “S88” adhesive-backed fire and smoke gasketing 
manufactured by Pemko Manufacturing Co., Inc., or equal.  

3. Seal entire assembly to gypsum board with acoustical sealant. 

4. Include 1-1/2-inch-thick minimum insulation laminated with at least 2 pound per 
square foot density material such as gypsum board. 

1.4 SUBMITTALS 

A. Action Submittals: Submit the following for responsive action (formal review and 
approval). 
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1. Product Data: Submit manufacturer’s product data, specifications, typical installation 
details, and all other information necessary to show conformance to the Contract 
Documents, excluding material safety data sheets (MSDSs) and safety data sheets 
(SDSs) both of which are returned to the Contractor without review or responsive 
action. 

2. Shop Drawings:  

a. Submit dimensioned plans and elevations drawn to scale and showing access 
panel locations, sizes, and extents of all items, accessories, and trim. Label 
manufactured items by product name. 

b. Include project-specific dimensioned details drawn to scale showing conditions 
not detailed on the product data; or that are detailed, but not in a manner specific 
to the project. Cross-reference details to plans and elevations. 

B. Informational Submittals: Submit manufacturer’s instructions for information (informal 
review: responsive action not expected or required, except to record non-conformance 
with submittal requirements). 

1. Submit manufacturer-prepared published instructions for proper installation of 
furnished access panels.  

2. If manufacturer’s instructions are unavailable or do not apply to specific project 
conditions, then consult the manufacturer’s representative and obtain project-
specific supplemental instructions printed on manufacturer’s letterhead. 

3. Promptly distribute supplemental instructions to the Architect, who may have 
comments that lead to contract modifications or minor changes in the work. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  

1. Access panels must be obtained through one source from the same manufacturer (to 
ensure compatibility, regulatory conformance, and a warrantable installation). 

a. Certain items may be obtained from more than one manufacturer, but only when 
used for separate installations. 

b. Items provided for each different installation must be obtained from the same 
source and manufacturer. 

2. Provide secondary materials, components, accessories and other items from sources 
required, recommended, or accepted by the primary manufacturer for actual in-
service conditions applicable to the project. 

1.6 HANDLING 

A. Receiving: Inspect all deliveries for deteriorated, damaged, and defective items.  

1. Reject items that are not packaged in a manner that prevents damage; or that exhibit 
deterioration or damage or have damaged or open packaging or containers.  

2. Reject items that are not transported, delivered, or protected in conformance with 
manufacturer-recommended transport, delivery, and receiving requirements. 

3. Unload and store only inspected and accepted items. 
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B. Storage: Store unloaded items indoors as shipped, upright in their original packaging or 
containers, within dry, well-ventilated, broom-cleaned and enclosed storage areas. 

C. Handling: Handle items in conformance with manufacturer’s instructions and other 
requirements and recommendations, and in a manner that that prevents damage. Avoid 
damage to packaging and containers, and contamination of contents.  

D. Damaged Item Replacement: Promptly remove and replace deteriorated, damaged, or 
defective access panels with undamaged new access panels that do not exhibit 
deterioration, damage, or defects. 

E. Packaging Waste Management: Do not burn or bury construction waste at the project 
site. Remove and legally dispose of all construction waste away from the project site. 

PART 2 - PRODUCTS 

2.1 METAL ACCESS PANEL AND FRAMES 

A. Manufacturers: Provide products manufactured by one of the following, or equal. 

1. Activar Construction Products Group, Inc. 

2. Acudor Products, Inc. 

3. Karp Associates, Inc. 

4. Nystrom Building Products. 

B. Non-Rated Access Panels at Ceramic Tile Wall Finishes: 

1. Description: Flush stainless steel access panels and frames. 

2. Product: “JL Industries Model TMS” manufactured by Activar Construction Products 
Group, Inc., or equal. 

3. Material: Type 304, 0.0625-inch BMT (USSG 16) stainless steel frame with at least 
0.0625-inch BMT (USSG 16) stainless steel door. 

4. Trim: At least 0.0312-inch BMT (USSG 22) stainless steel flange. 

5. Hinge: Concealed continuous piano hinge. 

C. Non-Rated Access Panels Elsewhere: 

1. Description: Flush concealed frame access panels with wallboard bead. 

2. Product: “JL Industries Model TMW” manufactured by Activar Construction Products 
Group, Inc., or equal. 

3. Material: At least 0.0598-inch BMT (MSG 16) cold-rolled uncoated steel sheet frame 
and 0.0598-inch BMT (MSG 16) cold-rolled uncoated steel sheet door. 

4. Trim: At least 0.0299-inch BMT (MSG 22) HDG steel sheet gypsum board tape-in 
bead flange. 

5. Hinge: Concealed continuous piano hinge. 

6. Finish: Manufacturer’s standard shop-applied phosphate pre-treatment and baked 
on rust inhibitive primer for field-applied finish. 
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D. Fire-Resistance Rated Access Panels: 

1. Description: Fire-rated and insulated concealed frame access panel with wallboard 
bead.  

2. Product: “JL Industries Model FDW” manufactured by Activar Construction Products 
Group, Inc., or equal. 

3. Material: At least 0.0598-inch BMT (MSG 16) cold-rolled uncoated steel sheet frame 
with At least 0.0359-inch BMT (MSG 20) cold-rolled uncoated steel sheet door. 

4. Trim: At least 0.0299-inch BMT (MSG 22) HDG steel sheet gypsum board tape-in 
bead flange. 

5. Insulation: At least 2-inch thick fire-resistive mineral wool insulation sandwiched 
between access panel faces. 

6. Hinge: Concealed continuous piano hinge. 

7. Finish: Manufacturer’s standard shop-applied phosphate pre-treatment and baked 
on rust inhibitive primer for field-applied finish. 

E. Requisite Properties: 

1. Provide at least 24-inch square or larger panel assemblies where servicemen must 
access spaces through panels. 

2. Elsewhere, provide at least 12-inch square panel assemblies. 

F. Accessories:  

1. Locking Devices:  

a. Public Areas: Provide one mortise cylinder lock per access door. Key all locks 
alike, unless otherwise noted. 

b. Other Areas: Provide flush, key-operated cam lock. Key all locks alike, unless 
otherwise noted. 

c. Panels 24 inches or More in Any Dimension: Provide interior latch to permit 
access panel opening from inside without a key. 

2. Gaskets: Apply manufacturer’s optional gasketing to frames of units that do not come 
standard with gaskets. 

3. Fastenings: Provide backings, inserts, loose connection hardware, fasteners, anchors, 
attachments, connectors, and other items supplied, required, recommended, or 
accepted by the manufacturer for actual in-service conditions applicable to the 
project. 

4. Other Accessories: Provide other accessories and secondary items normally 
furnished or necessary for a complete installation; or supplied, required, 
recommended, or accepted by the manufacturer for actual in-service conditions 
applicable to the project. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Oversight: Ensure an adequate number of supervisors are present and proper 
supervision practices are followed at the project site before the installer begins work and 
at all times during installation. 

B. Verification: Verify in-place supporting and adjacent construction conforms to the 
manufacturer’s requirements or recommendations and satisfies all other conditions that 
might affect the quality of installation or the durability, appearance, or performance of 
installed and adjacent items. 

C. Evaluation and Assessment:  

1. Identify project conditions that do not conform to the manufacturer’s instructions 
and other requirements and recommendations.  

2. Perform or arrange and pay costs without reimbursement from Owner for all 
remedial work necessary to correct or improve deficient conditions, without 
limitation, before the installer begins work. 

3.2 INSTALLATION 

A. General Requirements: 

1. Install access panels using materials and methods required, recommended, or 
accepted by the manufacturer, along with manufacturer-recommended accessories 
and techniques. 

2. Set items true to line, to required levels and lines, and plumb, level, and square, 
without warp or rack, with flush well-fitted joints, and in alignment with adjacent 
construction 

3. Installed access panels must be warrantable. Do not install, correct, or replace access 
panels in a manner that results in any warranty or guarantee becoming void. 

B. Interface with Adjacent Items: Provide materials, components, and accessories normally 
furnished or necessary to securely attach access panels to supporting construction. 

C. Installation Tolerances: Install access panels to an allowable tolerance variation of not 
more than 1/4-inch from true position and not more than 1/8-inch from plumb, level, 
and alignment. 

3.3 ADJUSTING 

A. Verify smooth and quiet access panel door and hardware operation.  

B. Lubricate and adjust operating parts and hardware to function properly, free from warp, 
twist, binding, and distortion. Confirm latches and locks engage securely without forcing 
or binding. 
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C. Replace items that do not operate freely in a safe and reliable manner. 

3.4 CORRECTION AND REPAIR 

A. Non-conforming, damaged, and defective work must be brought into conformance with 
the Contract Documents. Correct and repair as necessary, without limitation, including 
arranging all correction and repair work and paying all correction and repair costs 
without reimbursement from Owner, until accepted in writing by the Architect. 

B. Corrective and repair work must be performed in conformance with a correction and 
repair plan submitted to and accepted in writing by the Architect before correction or 
repair work begins. At a minimum, correction and repair plans must include   

1. written descriptions of non-conforming, damaged, and defective work; 

2. supporting sketches, diagrams, photographs, and other visual depictions of non-
conforming, damaged, and defective work; and 

3. similar written descriptions and visual depictions of Contractor-proposed 
corrections and repairs. 

C. Arrange and pay costs without reimbursement from Owner for removing and replacing 
work that cannot be corrected or repaired to the Architect’s acceptance. 

3.5 CLEANING 

A. Cleaning Work: Clean all visible access panel surfaces in a manner that does not result in 
any warranty or guarantee becoming void. 

1. Use cleaning materials, equipment, and accessories supplied, and means, methods, 
techniques, and procedures required, recommended, or accepted by the 
manufacturer.  

2. Do not use cleaning materials or procedures known to change, or that might change, 
the appearance of exposed finishes or adjacent surfaces; or cause deterioration or 
damage to exposed finishes or adjacent surfaces. 

3. Protect adjacent surfaces not being cleaned from staining, deterioration, damage, or 
other detrimental effects caused by cleaning. 

4. Arrange and pay costs without reimbursement from Owner for removing and 
replacing work that cannot be cleaned to the Architect’s acceptance. 

B. Waste Management: After completing the work of this specification section, leave work 
areas free from debris, waste, scrap, equipment, tools, and other items. 

3.6 PROTECTION 

A. Protect installed access panels in place from soiling, deterioration, and damage until 
Substantial Completion. 
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B. Do not store anything on or adjacent to or against installed access panels unless they are 
protected from damage, as accepted in writing by the manufacturer’s representative. Do 
not use installed access panels as work surfaces. 

C. Remove protection when it’s no longer needed and before Substantial Completion. 

END OF SECTION 
©AWCWEST 20A01 All rights reserved. 

RSTLNE, RSTLNI, TAGDSC, ELMTB, CLSB2050, ELMTC, CLSC1030, RSTLNR, IDNO2 
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