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SECTION 006000 - PROJECT FORMS 

PART 1 - GENERAL 

1.1 PROJECT FORMS 

A. Project forms are referenced from Section 01 2500, SUBSTITUTION PROCEDURES, Section 

and 01 3300, SUBMITTAL PROCEDURES.  The forms, or a reasonable facsimile thereof, 

shall be used for this project and are as follows: 

1. Shop Drawing, Product Data, or Sample Transmittal 

2. Substitution Application / Value Engineering Form 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 006000 
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SHOP DRAWING, PRODUCT DATA OR SAMPLE TRANSMITTAL NO.     

 DATE     

 PROJECT NAME        ________________________ 
____________________  

 DALY PROJECT NO.  ________________________ 

 CONTRACTOR    

  

1ST Submittal   (Indicate by X) Resubmittal   (Indicate by X) 

IF RESUBMITTAL, PREVIOUS TRANSMITTAL NO. OF ITEM BEING RESUBMITTED: 
 

Specification 
Section & 

Paragraph No. 

 
 

Description of Product or Equipment 

 
 

Manufacturer 

Drawing 
or 

Data No. 

 
Sample 
(Mark X) 

Action 
Taken by 

A/E 
 

 
 

     

 
 

     

a. The above submittal has been reviewed and approved by the Contractor in accordance with provisions of the 
General Conditions for this project, and there are no deviations from the requirements of the Contract Documents. 
_____ (Indicate by X);  or, 

b. The above submittal has been reviewed and approved by the Contractor in accordance with the provisions of the 
General Conditions for this project with any specific deviations from the requirements of the Contract Documents 
clearly identified. _____ (Indicate by X – note: if this is actually a Substitution, a separate Substitution Application 
Form must be attached, clearly documenting how the Owner would benefit from such a contract change; the  submittal 
will not be returned until Substitution Application has been acted upon) 

 
 
Contractor's Signature  Contractor Street Address or P.O. Box No.  City, State 
                                                                                 

SPACE BELOW FOR ARCHITECT USE ONLY 

 
The above submittal has been reviewed by the Architect in accordance with the General Conditions for this project 
and is returned with action as indicated in the legend below. 
 

Shop drawings and other submittals are part of the Contractor’s own Work Plan and are not Contract Documents.  
Architect’s review of Contractor's submittals is only for the limited purpose of checking for conformance 
with the design concept expressed in the Contract Documents.  Architect’s review of such submittals is not 
conducted for the purpose of determining the accuracy and completeness of other details such as dimensions and 
quantities, or for substantiating instructions for installation or performance of equipment or systems, all of which 
remain the sole responsibility of the Contractor.  Architect's review of Contractor's submittals cannot change the 
Contract Documents and cannot relieve the Contractor of any obligations under the Contract.  The Architect's 
review shall not constitute approval of Contractor’s safety precautions or of any construction means, methods, 
techniques, sequences or procedures.   

 
A - No Exceptions B - Exceptions C - Revise and D - Rejected E - Not Required - 
 Noted  Noted (do not Resubmit      Returned without 
   resubmit)  (See Notes)     Action 

 
 

  
  By (reviewer initials):  __________     Date:  ___________ 

 
 
PLANNING•ARCHITECTURE•ENGINEERING•INTERIORS 
8600 Indian Hills Drive 
Omaha, NE 68114 

 

Other reviewers’ initials:  Arch ______ 

 

Struct _____ Mech______ Elect______ 

 

Inter______ Civil______ Other______  

Reviewer’s notes:   
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SUBSTITUTION APPLICATION / Value Engineering Proposal NO.   

 

 DATE    
 
PLANNING ••  ARCHITECTURE ••  ENGINEERING ••  INTERIORS PROJECT NAME  _____________________________ 
8600 Indian Hills Drive  
Omaha, NE, 68114 DALY PROJECT NO.    
 
 CONTRACTOR     
 
 CONTRACTOR JOB NO.   
 

The reason Contractor proposes the following Substitution/VE change (ref. to spec. and/or detail nos.) is: 

  

  

  

  

The Contractor certifies that this Substitution / Value Engineering proposal will perform adequately the 
functions called for by the Contract Documents and will be suited to the same use and be capable of 
performing the same function as that specified. 
 
If this substitution is accepted, Contractor will coordinate the installation into the work and make such other 
changes as may be required to make the Work complete in all respects. 
 
Warranties and/or bonds for the proposed substitution is _______ attached herewith, or is _______ not 
applicable. 
 
Acceptance of this substitution _______ will _______ will not require change in the Drawings and/or 
Specifications to adapt the design to the substitution. 
 
Acceptance of this substitution _______ will _______ will not require payment of any license fee or royalty. 
 
Acceptance of this substitution, subject to the costs of redesign (see A/E services estimate below) and 
any claims from other contractors affected by the resulting change, will realize a benefit/savings to the 
Owner of $_________________________.  NOTE:  The Contractor hereby waives all claims for additional costs 
which may subsequently become apparent.  
 

  

  
CCoonnttrraaccttoorr''ss  SSiiggnnaattuurree                                                    CCoonnttrraaccttoorr                                    SSttrreeeett  AAddddrreessss  oorr  PP..OO..  BBooxx  NNoo..    CCiittyy,,  SSttaattee  

 
A detailed, side-by-side comparison of this substitution vs. that specified, complete with copies of the 
proposed manufacturer’s maintenance, repair and replacement services are attached herewith: 
Required Attachments:  1)  Full descriptive and technical data;  2)  Itemized cost breakdown  
 

SPACE BELOW FOR A/E USE ONLY 
 
The above application has been reviewed by Architect and is returned with action as designated below: 
 

A – Will recommend B – Will recommend C - Amend and Resubmit D - Rejected 
 to the Owner for to Owner as Noted  
 a Change Order for a Change Order 
 
Architect’s estimate for evaluation/redesign cost of the proposed Substitution/VE change: $ ___________ 

 

   
 
 By (reviewer initials):    Date:    
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SECTION 012500 - SUBSTITUTION 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 administrative and procedural requirements for substitutions. 

1.3 DEFINITIONS 

A. Substitutions:  Changes proposed by the Contractor of products, materials, equipment, and 

methods of construction from those required by the Contract Documents. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests:  Identify product or fabrication or installation method to be replaced.  

Include Specification Section number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use Substitution Application/Value Engineering Proposal 

form included in Section 006000 "Project Forms ." 

2. Documentation:  Show compliance with requirements for substitutions, complete all 

statements, sign Substitution Application/Value Engineering Proposal form, and the 

following, as applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be 

provided, if applicable. 

b. Coordination information, including a list of changes or revisions needed to other 

parts of the Work and to construction performed by Owner and separate 

contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of 

the Work specified to include attributes such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 

features and requirements indicated.  Indicate deviations, if any, from the Work 

specified. 

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

installation procedures. 

e. Samples, where applicable or requested. 

f. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 
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g. Cost information reflecting reduction in the Contract Sum, if any, including costs 

reflected for evaluation and redesign efforts required by the Architect/Engineer to 

accommodate the substitution. 

h. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents is compatible with related materials, and is appropriate for 

applications indicated. 

i. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within 7 days of receipt of a request for substitution.  

Architect will notify Contractor of acceptance or rejection of proposed substitution within 

15 days of receipt of request, or 15 days of receipt of additional information or 

documentation, whichever is later. 

a. Form of Acceptance:  Return of fully noted and initialed copy of Substitution 

Application/Value Engineering Proposal form. 

b. Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 

substitution with related products and materials.  Engage a qualified testing agency to perform 

compatibility tests recommended by manufacturers. 

1.6 PROCEDURES 

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

substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Timing of Substitutions:  Architect will consider requests for substitution if received within 60  

days after the Notice to Proceed.  Requests received after that time may be considered or 

rejected at discretion of Architect. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 

following conditions are satisfied.  If the following conditions are not satisfied, Architect 

will return requests without action, except to record noncompliance with these 

requirements: 

a. Requested substitution is submitted under signed Substitution Application/Value 

Engineering Proposal form bound in Section 006000, "Project Forms." 
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b. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume.  Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other or adjacent construction, and similar considerations. 

c. Requested substitution does not require extensive revisions to the Contract 

Documents. 

d. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

e. Requested substitution provides sustainable design characteristics that specified 

product provided. 

f. Substitution request is fully documented and properly submitted. 

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

h. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

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

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

k. Requested substitution provides specified warranty. 

l. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012900 - PAYMENT 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 administrative and procedural requirements necessary to prepare and process 

Applications for Payment. 

1.3 DEFINITIONS 

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract 

Sum to various portions of the Work and used as the basis for reviewing Contractor's 

Applications for Payment. 

1.4 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's 

construction schedule. 

1. Coordinate line items in the schedule of values with other required administrative forms 

and schedules, including the following: 

a. Application for Payment forms with continuation sheets. 

b. Submittal schedule. 

c. Items required to be indicated as separate activities in Contractor's construction 

schedule. 

2. Submit the schedule of values to Architect at earliest possible date, but no later than 

seven days before the date scheduled for submittal of initial Applications for Payment. 

B. Format and Content:  Use Project Manual table of contents as a guide to establish line items for 

the schedule of values.  Provide not less than one line item for each Specification Section, and 

such additional line items as necessary to correspond to the different parts of the Work to be 

performed. 

1. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 

b. Name of Architect. 

c. Architect's project number. 
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d. Contractor's name and address. 

e. Date of submittal. 

2. Arrange schedule of values consistent with format of AIA Document G703. 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports.  Coordinate with Project 

Manual table of contents.  Provide multiple line items for principal subcontract amounts 

in excess of five percent of the Contract Sum. 

a. Include separate line items under principal subcontracts for Project closeout 

requirements in an amount totaling five percent of the Contract Sum and 

subcontract amount. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 

5. Provide a separate line item in the schedule of values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 

and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site.  If Owner 

gives approval for off-site storage, provide line-item inventory list specifically 

identified on  a certificate of insurance. 

6. Provide separate line items in the schedule of values for initial cost of materials, for each 

subsequent stage of completion, and for total installed value of that part of the Work. 

7. Each item in the schedule of values and Applications for Payment shall be complete.  

Include total cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 

work-in-place may be shown either as separate line items in the schedule of values 

or distributed as general overhead expense, at Contractor's option. 

8. Schedule Updating:  Update and resubmit the schedule of values before the next 

Applications for Payment when Change Orders or Construction Change Directives result 

in a change in the Contract Sum. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 

with previous applications and payments as certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial 

Completion, and final Application for Payment involve additional requirements. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 

between Owner and Contractor.  The period of construction work covered by each Application 

for Payment is the period indicated in the Agreement. 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 

Architect. 
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C. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 as form 

for Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 

authorized to sign legal documents on behalf of Contractor.  Architect will return incomplete 

applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction schedule.  

Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued before last 

day of construction period covered by application. 

E. Stored Materials:  Include in Application for Payment amounts applied for materials or 

equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items 

stored on-site and items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 

surety to payment, for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid invoices.  

Match amount requested with amounts indicated on documentation; do not include 

overhead and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 

a. Value of materials previously stored and remaining stored as of date of previous 

Applications for Payment. 

b. Value of previously stored materials put in place after date of previous Application 

for Payment and on or before date of current Application for Payment. 

c. Value of materials stored since date of previous Application for Payment and 

remaining stored as of date of current Application for Payment. 

F. Transmittal:  Submit  signed and notarized pdf electronic files with all subcontract invoices and 

receipts attached to each Application for Payment to Architect by a method ensuring receipt as 

indicated in the Agreement.  Include waivers of lien and similar attachments if required by 

Owner. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 

information about application. 

G. Initial Application for Payment:  Administrative actions and submittals that must precede or 

coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 

2. Schedule of values. 

 

3. Contractor's construction schedule (preliminary if not final). 

4. Submittal schedule (preliminary if not final). 

5. Copies of building permits. 

6. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 

7. Report of preconstruction conference. 

8. Certificates of insurance and insurance policies. 
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9. Performance and payment bonds. 

10. Data needed to acquire Owner's insurance. 

H. Application for Payment at Substantial Completion:  After Architect issues the Certificate of 

Substantial Completion, submit an Application for Payment showing 100 percent completion 

for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 

statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificate(s) of Substantial Completion issued previously 

for Owner occupancy of designated portions of the Work. 

I. Final Payment Application:  After completing Project closeout requirements, submit final 

Application for Payment with releases and supporting documentation not previously submitted 

and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 

2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 

3. Updated final statement, accounting for final changes to the Contract Sum. 

4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 

5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 

6. AIA Document G707, "Consent of Surety to Final Payment." 

7. Evidence that claims have been settled. 

8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 

responsibility for corresponding elements of the Work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013300 - 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.  

B. Related Requirements: Section applies to the submittals identified in all technical Sections of 

Divisions 02-32 in the Specifications. 

1.2 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 

requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule 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 Owner’s and additional time for 

handling and reviewing submittals required by those corrections. 

a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

B. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  

Time for review shall commence on Architect'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 10 days for initial review of each submittal.  Allow additional time 

if coordination with subsequent submittals is required.  Architect will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Resubmittal Review:  Allow 10 days for review of each resubmittal.  

3. Sequential Review:  Where sequential review of submittals by Architect's consultants, 

Owner, or other parties is indicated or required, allow 15 days for initial review of each 

submittal. 

C. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 

follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 
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a. File name shall use Specification Section number followed by a decimal point and 

then a sequential number (e.g., 061000.01).  Resubmittals shall include an 

alphabetic suffix after another decimal point (e.g., 061000.01.A). 

 

3. Transmittal Form for Electronic Submittals:  Use PDF electronic of sample form included 

in Section 006000,  

D. Resubmittals:  Make resubmittals in same form 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 either marked "No Exceptions Noted" or "Exceptions 

Noted (do not resubmit” by Architect's action. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 

individual Specification Sections.  Types of submittals are indicated in individual Specification 

Sections. 

1. Submit electronic submittals via email as PDF electronic files or directly to Project Web 

site  specifically established for Project.. 

a. Architect will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 

2. Action Submittals:  Submit electronic PDF submittal files, and Architect will provide 

action within allotted review time. 

 

3. Informational Submittals:  Submit electronic PDF submittalfiles Architect will not return 

copies. 

 

 

4. Certificates and Certifications Submittals:  Provide 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. 

a. Provide a digital signature with digital certificate on electronically submitted 

certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 

where indicated. 

B. Product Data:  Collect information into a single submittal for each element of construction and 

type of product or equipment. 
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1. If information must be specially prepared for submittal because standard published data 

are not suitable or available 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. 

i. . 

4. Submit Product Data before or concurrent with Samples. 

5. Submit Product Data in the following format: 

a. PDF electronic file. 

C. 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. Seal and signature of professional engineer if specified. 

 

2. Submit Shop Drawings in the following format: 

a. PDF electronic file. 

D. Samples:  Submit Samples for review of kind, color, pattern and texture for a check of these 

characteristics with other elements and for a comparison of these characteristics between 

submittal and actual component as delivered and installed. 

1. For projects where electronic submittals are required, provide corresponding electronic 

submittal of Sample transmittal, digital image illustrating Sample characteristics, and 

identification information for record. 

2. Disposition:  Maintain sets of approved Samples at Project site, available for quality-

control comparisons throughout the course of construction activity.  Sample sets will be 

used to determine final acceptance of construction associated with samples. 

E. Coordination Drawing Submittals:  Comply with requirements specified in Section 013101 

"Project Management and Coordination." 
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F. Application for Payment and Schedule of Values:  Comply with requirements specified in 

Section 012900 "Payment Procedures." 

G. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply with 

requirements specified in Section 014000 "Quality Requirements." 

H. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 

specified in Section 017700 "Closeout Procedures." 

I. 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. 

J. Product Certificates:  Submit written statements on manufacturer’s letterhead certifying that 

product complies with requirements in Contract Documents. 

K. Product Test Reports:  Submit written reports indicating that current product produced by 

manufacturer complies with requirements in 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. 

2.2 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. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and 

other required submittals, submit digitally signed PDF electronic file a statement, signed and 

sealed by the responsible design professional, for each product and system specifically assigned 

to Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents.  Include list of codes, loads, and other factors used in performing 

these services. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action 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 in a color other than red (comments in red color on submittals is reserved 

for use by Architect/Engineers).  Mark with approval stamp before submitting to Architect. 
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B. Project Closeout and Maintenance Material Submittals:  See requirements in Section 017700 

"Closeout Procedures." 

C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp in a color other than 

red (comments in red color on submittals is reserved for use by Architect/Engineers).  Include 

Project name and location, submittal number, Specification Section title and number, 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.  Approval 

stamp actions and statements shall conform to Transmittal Form actions and statements. 

3.2 ARCHITECT'S ACTION 

A. Action Submittals:  Architect will review each submittal that is stamped and signed by the 

Contractor, make marks to indicate corrections or revisions required, and return it (comments in 

red color on submittals is reserved for use by Architect/Engineers).  Architect will indicate on 

the accompanying Transmittal Form the appropriate action, as follows: 

1. A. No Exceptions Noted 

2. B. Exceptions Noted (Do not resubmit) 

3. C. Revise and Resubmit (See Notes) 

4. D. Rejected 

5. E. Not Required – Returned Without Action 

B. Informational Submittals:  Architect will review each submittal and will return it to indicate it 

does or does not comply with requirements.  Architect will forward each submittal to Contractor 

only, to be distributed by Contractor as is appropriate . 

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 

submittals has received prior approval from Architect. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

E. Submittals not required by the Contract Documents may be returned by the Architect without 

action. 

END OF SECTION 013300 
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SECTION 014000 – 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 and also include requirements that 

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, 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. 

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). 
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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 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 of the Contract Documents. 

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 of the Contract Documents. Contractor's 

quality-control services do not include contract administration activities performed by 

Architect. 

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. 

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. 



 

QUALITY REQUIREMENTS 

003-10201-014 

 

014000 - 3 

1.6 ACTION SUBMITTALS 

A. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other 

required submittals, submit a statement signed and sealed by the responsible design 

professional, for each product and system specifically assigned to Contractor to be designed or 

certified by a design professional, indicating that the products and systems are in compliance 

with performance and design criteria indicated. Include list of codes, loads, and other factors 

used in performing these services. 

1.7 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. 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. 

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

E. 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. 

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice of Award, 

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. Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced 

in managing and executing quality-assurance and quality-control procedures similar in nature 

and extent to those required for Project. 

1. Project quality-control manager may also serve as Project superintendent. 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through 

review and management of submittal process. Indicate qualifications of personnel responsible 

for submittal review. 

D. 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 
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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. 

E. 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. 

F. 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. 

1.9 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 

Sections.  

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in other 

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.  

1.10 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. 
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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 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 independent agency with the experience and capability to 

conduct testing and inspection indicated, as documented according to ASTM E 329; 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. 

d. Build site-assembled test assemblies and mockups using installers who will 

perform same tasks for Project. 

e. When testing is complete, remove and discard test specimens and test assemblies, ; 

do not reuse products on Project. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, 

inspection, and similar quality-assurance service to Architect, with copy to Contractor, 

which is to be retained by Contractor. Interpret tests and inspections and state in each 

report whether tested and inspected work complies with or deviates from the Contract 

Documents. 
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1.11 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. 

2. Payment for these services will be made from testing and inspection allowances, as 

authorized by Change Orders. 

3. 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 employ a separate entity from those engaged by Owner, unless 

agreed to in writing by Owner. 

3. Notify testing agencies at least 24 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. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of 

duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 

Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 
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6. Do not perform duties of Contractor. 

E. 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." 

F. 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. 

G. 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. 

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. 

H. 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. 

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents as a component of Contractor's quality-

control plan. Coordinate and submit concurrently with Contractor's Construction Schedule. 

Update as the Work progresses. 

1. Distribution: Distribute schedule to Owner, Architect, testing agencies, and each party 

involved in performance of portions of the Work where tests and inspections are required. 

1.12 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified special inspector to conduct 

special tests and inspections required by authorities having jurisdiction as the responsibility of 

Owner. 
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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. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 

inspection log for Architect'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 014000 
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SECTION 017700 - CLOSEOUT 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 administrative and procedural requirements for contract closeout, including, 

but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

5. Repair of the Work. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For cleaning agents. 

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items:  Final submittal at Final Completion. 

1.4 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items specified in 

other Sections. 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and 

corrected (Contractor's punch list), indicating the value of each item on the list and reasons why 

the Work is incomplete. 
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B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion.  List items below 

that are incomplete at time of request. 

1. Certificates of Occupancy:  Obtain and submit releases from authorities having 

jurisdiction permitting Owner unrestricted use of the Work and access to services and 

utilities.  Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including project 

record documents, operation and maintenance manuals, final completion construction 

photographic documentation, damage or settlement surveys, and similar final record 

information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 

workmanship bonds, maintenance service agreements, final certifications, and similar 

documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 

spare parts, extra materials, and similar items, and deliver to location designated by 

Architect.  Label with manufacturer's name and model number where applicable. 

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 

maintenance material submittal items, including name and quantity of each item 

and name and number of related Specification Section.  Obtain Architect's 

signature for receipt of submittals. 

5. Submit test/adjust/balance records. 

6. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion.  List items below 

that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 

2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.   

6. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 

7. Complete final cleaning requirements, including touchup painting. 

8. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

D. Inspection:  Submit a written request for inspection to determine Substantial Completion a 

minimum of 10 days prior to date the work will be completed and ready for final inspection and 

tests.  On receipt of request, Architect will either proceed with inspection or notify Contractor 

of unfulfilled requirements.  Architect will prepare the Certificate of Substantial Completion 

after inspection or will notify Contractor of items, either on Contractor's list or additional items 

identified by Architect, that must be completed or corrected before certificate will be issued. 
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1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.7 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before requesting final inspection for determining final 

completion, complete the following: 

1. Submit a final Application for Payment according to Section 012900 "Payment 

Procedures." 

2. Certified List of Incomplete Items:  Submit previously submitted fully-executed copy of 

Architect's Substantial Completion inspection list of incomplete items (punch list) that 

now has been completed and/or repaired.  The Contractor shall certify that each item on 

the list has been completed or otherwise resolved with written acceptance from the 

Owner.   

3. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

B. Inspection:  Submit a written request for final inspection to determine acceptance a minimum of 

10 days prior to date the work will be completed and ready for final inspection and tests.  On 

receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements.  Architect will prepare a final Certificate for Payment after inspection 

or will notify Contractor of construction that must be completed or corrected before certificate 

will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List:  Include name and identification of each space and area affected by 

construction operations for incomplete items and items needing correction including, if 

necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order,  from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 

3. Submit list of incomplete items in the following format: 

a. MS Excel electronic file or PDF electronic file: Architect will add any overlooked 

incomplete or correction items to the Contractor’s List and then return annotated 

file. 
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1.9 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties for designated portions of the Work where 

commencement of warranties other than date of Substantial Completion is indicated, or when 

delay in submittal of warranties might limit Owner's rights under warranty. 

1. Identify date of warranty commencement and warranty duration clearly on written 

warranty document. 

B. Organize warranty documents into an orderly sequence based on the table of contents of Project 

Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 

(215-by-280-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 

tab to identify the product or installation.  Provide a typed description of the product or 

installation, including the name of the product and the name, address, and telephone 

number of Installer, or representative and company responsible for warranty. 

3. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name, and name of Contractor. 

4. Warranty Electronic File, and post on Project Website:  Scan warranties and bonds and 

assemble complete warranty and bond submittal package into a single indexed electronic 

PDF file with links enabling navigation to each item.  Provide bookmarked table of 

contents at beginning of document. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 

hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 

regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 

surface or unit to condition expected in an average commercial building cleaning and 

maintenance program.  Comply with manufacturer's written instructions.  Leave Project clean 

and ready for occupancy. 
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3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 

Substantial Completion. 

B. Repair or remove and replace defective construction.  Repairing includes replacing defective 

parts, refinishing damaged surfaces, touching up with matching materials, and properly 

adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 

provide replacements.  Remove and replace operating components that cannot be repaired. 

Restore damaged construction and permanent facilities used during construction to specified 

condition. 

C. rmanent facilities used during construction to specified condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 

damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  

Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 

mechanical and electrical nameplates.  Remove paint applied to required labels and 

identification. 

3. Replace parts subject to operating conditions during construction that may impede 

operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 

noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 

new fixtures. 

END OF SECTION 017700 



 

ROUGH CARPENTRY 

003-10201-014 

 

061000 - 1 

SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 

2. Wood blocking.  

3. Plywood backing panels. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 5 

inches nominal (114 mm actual) size in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

D. OSB: Oriented strand board. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Include 

physical properties of treated materials based on testing by a qualified independent 

testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 

and after exposure to elevated temperatures, based on testing by a qualified independent 

testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit 

stresses. Indicate species and grade selected for each use and design values approved by the 

ALSC Board of Review. 

B. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 

2. Fire-retardant-treated wood. 

3. Power-driven fasteners. 

4. Post-installed anchors. 

5. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-

retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 

periodically performs inspections to verify that the material bearing the classification marking is 

representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 

circulation. Protect wood products from weather by covering with waterproof sheeting, securely 

anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 

Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 

inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

C. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current 

model code research or evaluation reports exist that show compliance with building code in 

effect for Project. 

1. Allowable design stresses, as published by manufacturer, shall meet or exceed those 

indicated. Manufacturer's published values shall be determined from empirical data or by 

rational engineering analysis and demonstrated by comprehensive testing performed by a 

qualified independent testing agency. 
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2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 

construction not in contact with ground, Use Category UC3b for exterior construction not in 

contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. Do not use inorganic boron (SBX) for sill plates. 

2. For exposed items indicated to receive a stained or natural finish, chemical formulations 

shall not require incising, contain colorants, bleed through, or otherwise adversely affect 

finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 

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

of Review.  The quality mark shall be a stamp or label affixed to the lumber 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 

masonry or concrete. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 

requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-

test-response characteristics specified as determined by testing identical products per test 

method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 

index of 25 or less when tested according to ASTM E 84, and with no evidence of significant 

progressive combustion when the test is extended an additional 20 minutes, and with the flame 

front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time 

during the test. 

1. Treatment shall not promote corrosion of metal fasteners. 

2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 

when tested according to ASTM D 3201 at 92 percent relative humidity. Use where 

exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber shall be tested according to 

ASTM D 5664 and design value adjustment factors shall be calculated according to 

ASTM D 6841. For enclosed roof framing, framing in attic spaces, and where high 

temperature fire-retardant treatment is indicated, provide material with adjustment factors 

of not less than 0.85 modulus of elasticity and 0.75 for extreme fiber in bending for 

Project's climatological zone. 

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-dry plywood 

after treatment to maximum moisture content of 15 percent. 
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D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 

agency. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions:  Standard, Stud, or No. 3 grade. 

1. Application: Interior partitions as indicated on Drawings. 

2. Species: 

a. Hem-fir (north); NLGA. 

b. Southern pine or mixed southern pine; SPIB. 

c. Spruce-pine-fir; NLGA. 

d. Hem-fir; WCLIB, or WWPA. 

e. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Furring. 

B. Dimension Lumber Items:  Standard, Stud, or No. 3 grade lumber of any species. 

C. Concealed Boards:  19 percent maximum moisture content and any of the following species and 

grades: 

1. Mixed southern pine or southern pine; No.  3 grade; SPIB. 

2. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or 

WWPA. 

3. Spruce-pine-fir (south) or spruce-pine-fir; Standard or No. 3 Common grade; NeLMA, 

NLGA, WCLIB, or WWPA. 

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

of any species may be used provided that it is cut and selected to eliminate defects that will 

interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 

eliminate knots and other defects that will interfere with attachment of other work. 
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2.6 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1,  Exposure 1, C-D Plugged, fire-retardant 

treated, in thickness indicated or, if not indicated, not less than 1/2-inch (13-mm) nominal 

thickness. 

2.7 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 

specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 

complying with ASTM A 153/A 153M. 

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

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC01 and ICC-ES AC193 as appropriate for the 

substrate. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, 

Class Fe/Zn 5. 

2. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and 

ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or 

A4). 

2.8 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 

sealer; 1-inch (25-mm) nominal thickness, compressible to 1/32 inch (0.8 mm); selected from 

manufacturer's standard widths to suit width of sill members indicated. 

B. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, 

rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or 

spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 mm). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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

Construction," unless otherwise indicated. 
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B. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 

fitted. Fit rough carpentry accurately to other construction. Locate furring,  nailers, blocking, 

grounds,  and similar supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 

requiring backing panels. Install fire-retardant-treated plywood backing panels with 

classification marking of testing agency exposed to view. 

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

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 

specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 

framing or blocking does not provide a surface for fastening edges of panels. Space clips 

not more than 16 inches (406 mm) o.c. 

F. Sort and select lumber so that natural characteristics do not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 

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

lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC). 

2. ICC-ES evaluation report for fastener. 

J. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections between members. Install fasteners without splitting wood. Drive nails 

snug but do not countersink nail heads unless otherwise indicated. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 

and cut as required for true line and level of attached work. Coordinate locations with other 

work involved. 

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

unless otherwise indicated. 
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C. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required 

for tolerance of finish work. 

3.4 WALL AND PARTITION FRAMING INSTALLATION 

A. General: Provide single bottom plate and double top plates using members of 2-inch nominal 

(38-mm actual) thickness whose widths equal that of studs, except single top plate may be used 

for non-load-bearing partitions. Fasten plates to supporting construction unless otherwise 

indicated. 

1. For interior partitions and walls, provide 2-by-4-inch nominal- (38-by-89-mm actual-) 

size wood studs spaced 16 inches (406 mm) o.c. unless otherwise indicated. 

2. Provide continuous horizontal blocking at midheight of partitions more than 96 inches 

(2438 mm) high, using members of 2-inch nominal (38-mm actual) thickness and of same 

width as wall or partitions. 

B. Construct corners and intersections with three or more studs, except that two studs may be used 

for interior non-load-bearing partitions. 

C. Frame openings with multiple studs and headers. Provide nailed header members of thickness 

equal to width of studs. Support headers on jamb studs. 

1. For non-load-bearing partitions, provide double-jamb studs and headers not less than 4-

inch nominal (89-mm actual) depth for openings 48 inches (1200 mm) and less in width, 

6-inch nominal (140-mm actual) depth for openings 48 to 72 inches (1200 to 1800 mm) 

in width, 8-inch nominal (184-mm actual) depth for openings 72 to 120 inches (1800 to 

3000 mm) in width, and not less than 10-inch nominal (235-mm actual) depth for 

openings 10 to 12 feet (3 to 3.6 m) in width. 

3.5 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 

protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 

Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet, 

apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-

registered label. 

END OF SECTION 061000 
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SECTION 064116 - PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-clad architectural cabinets. 

2. Cabinet hardware and accessories. 

3. Miscellaneous materials. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging strips 

required for installing cabinets that are concealed within other construction before cabinet 

installation. 

2. Section 123661 "Solid Surfacing Countertops." 

1.2 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to support loads imposed by installed and fully loaded 

cabinets. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Plastic-laminate-clad architectural cabinets. 

2. Cabinet hardware and accessories. 

3. Miscellaneous materials. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 

2. Show full-size details. 

3. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcement specified in other Sections. 

4. Show locations and sizes of cutouts and holes for items installed in plastic-laminate 

architectural cabinets. 

5. Apply AWI Quality Certification Program label to Shop Drawings. 
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C. Samples for Verification: For the following: 

1. Plastic Laminates:  8 by 10 inches (200 by 250 mm), for each type, color, pattern, and 

surface finish required. 

a. Provide one sample applied to core material with specified edge material applied to 

one edge. 

2. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and finish. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and Installer. 

B. Product Certificates: For the following: 

1. Composite wood products. 

2. High-pressure decorative laminate. 

3. Adhesives. 

C. Evaluation Reports: For fire-retardant-treated materials, from ICC-ES. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar 

to those required for this Project and whose products have a record of successful in-service 

performance. 

1. Manufacturer's Certification: Licensed participant in AWI's Quality Certification 

Program. 

B. Installer Qualifications:  Licensed participant in AWI's Quality Certification Program. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 

architectural cabinets have been completed in installation areas. Store cabinets in installation 

areas or in areas where environmental conditions comply with requirements specified in "Field 

Conditions" Article. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations without Humidity Control: Do not deliver or install cabinets until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature and relative humidity at levels planned for building occupants during the remainder 

of the construction period. 
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B. Environmental Limitations with Humidity Control: Do not deliver or install cabinets until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature between 60 and 90 deg F (16 and 32 deg C) and relative humidity between 25 and 

55 percent during the remainder of the construction period. 

C. Field Measurements: Where cabinets are indicated to fit to other construction, verify 

dimensions of other construction by field measurements before fabrication, and indicate 

measurements on Shop Drawings. Coordinate fabrication schedule with construction progress to 

avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field 

measurements before being enclosed/concealed by construction, and indicate 

measurements on Shop Drawings. 

D. Established Dimensions: Where cabinets are indicated to fit to other construction, establish 

dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and 

coordinate construction to ensure that actual dimensions correspond to established dimensions. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of cabinets indicated for construction, finishes, installation, and other 

requirements. 

1. Provide labels and certificates from AWI certification program indicating that 

woodwork and installation complies with requirements of grades specified. 

2. The Contract Documents contain requirements that are more stringent than the referenced 

quality standard. Comply with requirements of Contract Documents in addition to those 

of the referenced quality standard. 

B. Architectural Woodwork Standards Grade:  Premium. 

C. Type of Construction:  Face frame. 

D. Door and Drawer-Front Style:  Flush overlay. 

E. High-Pressure Decorative Laminate: ISO 4586-3, grades as indicated or if not indicated, as 

required by quality standard. 

F. Exposed Surfaces: 

1. Plastic-Laminate Grade:  HGS. 

2. Edges:  PVC edge banding, 3.0 mm thick, matching laminate in color, pattern, and finish. 

3. Pattern Direction:  Vertically for drawer fronts, doors, and fixed panels. 

G. Semiexposed Surfaces: 
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1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, ISO 4586-3. 

a. Edges of Plastic-Laminate Shelves:  PVC edge banding, 3.0 mm thick, matching 

laminate in color, pattern, and finish. 

b. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide 

surface of high-pressure decorative laminate, ISO 4586-3, grade to match exposed 

surface. 

2. Drawer Sides and Backs:  Solid-hardwood lumber. 

3. Drawer Bottoms:  Hardwood plywood. 

H. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and 

drawers unless located directly under tops. 

I. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure decorative 

laminate, ISO 4583-3, grade to match exposed surface. 

J. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws 

from interior of body. 

1. Join subfronts, backs, and sides with glued dovetail joints. 

K. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 

of exposed laminate surfaces complying with the following requirements: 

1. As specified by Designer in Section 090609 COLOR SCHEDULE 

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 

for each type of architectural cabinet and quality grade specified unless otherwise indicated. 

1. Wood Moisture Content:  5 to 10 percent. 

B. Composite Wood Products: Provide materials that comply with requirements of referenced 

quality standard for each type of architectural cabinet and quality grade specified unless 

otherwise indicated. 

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130. 

2. Particleboard (Medium Density): ANSI A208.1, Grade M-2. 

3. Softwood Plywood: DOC PS 1, medium-density overlay. 

4. Thermally Fused Laminate (TFL) Panels: Particleboard or MDF finished with thermally 

fused, melamine-impregnated decorative paper and complying with requirements of 

ISO 4586. 

2.3 CABINET HARDWARE AND ACCESSORIES 

A. Cabinet Hardware: Provide cabinet hardware and accessory materials associated with 

architectural cabinets except for items specified in Section 090609 COLOR SCHEDULE. 

B. Frameless Concealed Hinges (European Type): ANSI/BHMA A156.9, B01602, 135 degrees of 

opening, self-closing. 



PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

003-10201-014 

 

064116 - 5 

C. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011. 

D. Wire Pulls: Back mounted, solid metal, 4 inches (100 mm) long, 5/16 inch (8 mm) in diameter. 

See Section 090609 COLOR SCHEDULE for exact model. 

E. Catches:  Magnetic catches, ANSI/BHMA A156.9, B03141. 

F. Adjustable Shelf Standards and Supports:  ANSI/BHMA A156.9, B04071; with shelf rests, 

B04081. 

G. Shelf Rests: ANSI/BHMA A156.9, B04013; metal. 

H. Drawer Slides: ANSI/BHMA A156.9. 

1. Heavy-Duty (Grade 1HD-100 and Grade 1HD-200):  Side mount. 

a. Type:  Full overtravel extension. 

b. Material:  Zinc-plated ball bearing slides. 

c. Motion Feature:  Self-closing mechanism. 

2. General-purpose drawers more than 3 inches high, but not more than 6 inches high and 

not more than 24 inches wide, provide 75 lb load capacity. 

3. Drawers more than 6 inches high or more than 24 inches wide, provide 100 lb load 

capacity. 

4. Drawers more than 6 inches high and more than 24 inches but not more than 30 inches  

wide, provide 150 lb load capacity. 

5. Drawers more than 6 inches high and more than 30 inches wide, provide 200 lb (90.7 kg) 

load capacity. 

I. Door Locks: ANSI/BHMA A156.11, E07121. 

J. Drawer Locks: ANSI/BHMA A156.11, E07041. 

K. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011. 

L. Grommets for Cable Passage:  2-inch (51-mm) OD, molded-plastic grommets and matching 

plastic caps with slot for wire passage. 

1. Color:  White. 

M. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 

ANSI/BHMA A156.18 for ANSI/BHMA finish number indicated. 

1. Satin Chrome: 626. 

N. For concealed hardware, provide manufacturer's standard finish that complies with product class 

requirements in ANSI/BHMA A156.9. 

2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Fire-retardant-treated softwood lumber, kiln-

dried to less than 15 percent moisture content. 
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B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-

metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors. 

C. Adhesive for Bonding Plastic Laminate:  Type I or II, waterproof type as selected by fabricator 

to comply with requirements. 

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces. 

2.5 FABRICATION 

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. 

B. Complete fabrication, including assembly and hardware application, to maximum extent 

possible before shipment to Project site. Disassemble components only as necessary for 

shipment and installation. Where necessary for fitting at site, provide ample allowance for 

scribing, trimming, and fitting. 

1. Notify Architect seven days in advance of the dates and times architectural cabinet 

fabrication will be complete. 

2. Trial fit assemblies at manufacturer's shop that cannot be shipped completely assembled. 

Install dowels, screws, bolted connectors, and other fastening devices that can be 

removed after trial fitting. Verify that various parts fit as intended and check 

measurements of assemblies against field measurements before disassembling for 

shipment. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 

and similar items. Locate openings accurately and use templates or roughing-in diagrams to 

produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 

burrs. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not less 

than 72 hours. 

3.2 INSTALLATION 

A. Architectural Woodwork Standards Grade: Install cabinets to comply with quality standard 

grade of item to be installed. 

B. Assemble cabinets and complete fabrication at Project site to extent that it was not completed in 

the shop. 

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 

wafer-head cabinet installation screws. 
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D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3 mm in 

2400 mm) using concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged 

finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are accurately 

aligned. Adjust hardware to center doors and drawers in openings and to provide 

unencumbered operation. Complete installation of hardware and accessory items as 

indicated. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 

inches (400 mm) o.c. with No. 10 wafer-head screws sized for not less than 1-1/2-inch 

(38-mm) penetration into wood framing, blocking, or hanging strips. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through AWI's Quality Certification Program 

certifying that woodwork, including installation, complies with requirements of the 

Architectural Woodwork Standards for the specified grade. 

1. Inspection entity is to prepare and submit report of inspection. 

3.4 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and visual 

defects. Where not possible to repair, replace architectural cabinets. Adjust joinery for uniform 

appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. 

END OF SECTION 064116 
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SECTION 079219 - ACOUSTICAL JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Acoustical joint sealants. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for elastomeric, latex, and butyl-rubber-based joint 

sealants for nonacoustical applications. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants, 

showing full range of available colors for each product exposed to view. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained between 40 and 95 deg F (4 and 35 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.4 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and ambient air temperatures are 

within manufacturer’s recommended temperature range. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL JOINT SEALANTS 

A. Acoustical joint-sealant products that effectively reduce airborne sound transmission through 

perimeter joints and openings in building construction, as demonstrated by testing 

representative assemblies in accordance with ASTM E90. 

B. Acoustical Sealant for Exposed and Concealed Joints: Manufacturer's standard nonsag, 

paintable, nonstaining latex acoustical sealant complying with ASTM C834. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. DAP Products Inc. 

b. Pecora Corporation. 

c. Specified Technologies Inc. 

2. Colors of Exposed Acoustical Joint Sealants: As selected by Architect from 

manufacturer's full range of colors . 

2.2 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by acoustical joint-sealant manufacturer where required for 

adhesion of sealant to joint substrates. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive acoustical joint sealants, with Installer present, for 

compliance with requirements for joint configuration, installation tolerances, and other 

conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing acoustical joint 

sealants to comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming: Prime joint substrates where recommended by acoustical joint-sealant 

manufacturer. Apply primer to comply with joint-sealant manufacturer's written instructions. 

Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 

surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

http://www.specagent.com/Lookup?ulid=358
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3.3 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 

stringent requirements apply. 

B. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 

and penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint 

sealants at both faces of partitions, at perimeters, and through penetrations. Comply with 

ASTM C919, ASTM C1193, and manufacturer's written instructions for closing off sound-

flanking paths around or through assemblies, including sealing partitions to underside of floor 

slabs above acoustical ceilings. 

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of 

acoustical ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings 

before they are installed. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of acoustical joint sealants 

and of products in which joints occur. 

3.5 PROTECTION 

A. Protect acoustical joint sealants during and after curing period from contact with contaminating 

substances and from damage resulting from construction operations or other causes so sealants 

are without deterioration or damage at time of Substantial Completion. If, despite such 

protection, damage or deterioration occurs, cut out, remove, and repair damaged or deteriorated 

acoustical joint sealants immediately so installations with repaired areas are indistinguishable 

from original work. 

END OF SECTION 079219 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 

2. Exterior standard steel doors and frames. 

B. Related Requirements: 

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

NAAMM-HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 

and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 

control and security systems. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, and finishes. 

B. Shop Drawings: Include the following: 
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1. Elevations of each door type. 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 

7. Details of anchorages, joints, field splices, and connections. 

8. Details of accessories. 

9. Details of moldings, removable stops, and glazing. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 

supplier, using same reference numbers for details and openings as those on Drawings. 

Coordinate with final door hardware schedule. 

1.7 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each type of hollow-metal door and frame assembly, for tests 

performed by a qualified testing agency. 

B. Oversize Construction Certification: For assemblies required to be fire-rated and exceeding 

limitations of labeled assemblies. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 

during transit and Project-site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 

to jambs and mullions. 

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place 

on minimum 4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space 

between each stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. Ceco Door; ASSA ABLOY. 

2. Curries Company; ASSA ABLOY. 

3. Security Metal Products; a brand of ASSA ABLOY. 

4. Steelcraft; an Allegion brand. 

http://www.specagent.com/Lookup?ulid=5745
http://www.specagent.com/Lookup?uid=123457064142
http://www.specagent.com/Lookup?uid=123457064133
http://www.specagent.com/Lookup?uid=123457064157
http://www.specagent.com/Lookup?uid=123457064158
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2.2 INTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 

fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 

specified. 

B. earances, and as specified. 

C. Heavy-Duty Doors and Frames: SDI A250.8, Level 2; SDI A250.4, Level B.. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches (44.5 mm). 

c. Face:  Uncoated steel sheet, minimum thickness of 0.042 inch (1.0 mm). 

d. Edge Construction:  Model 2, Seamless. 

e. Edge Bevel:  Provide manufacturer's standard beveled or square edges. 

f. Core:  Vertical steel stiffener. 

2. Frames: 

a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch (1.3 mm) 

b. Sidelite Frames: Fabricated from same thickness material as adjacent door frame. 

c. Construction:  Full profile welded. 

3. Exposed Finish: Prime. 

D. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3; SDI A250.4, Level A. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches (44.5 mm). 

c. Face:  Uncoated steel sheet, minimum thickness of 0.053 inch (1.3 mm). 

d. Edge Construction:  Model 2, Seamless and Model 3, Stile and Rail. 

e. Edge Bevel:  Provide manufacturer's standard beveled or square edges. 

f. Core:  Vertical steel stiffener. 

2. Frames: 

a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch (1.3 mm). 

b. Sidelite and Transom Frames: Fabricated from same thickness material as adjacent 

door frame. 

c. Construction:  Full profile welded. 

3. Exposed Finish: Prime. 

2.3 BORROWED LITES 

A. Fabricate of uncoated steel sheet, minimum thickness of 0.053 inch (1.3 mm). 



 

HOLLOW METAL DOORS AND FRAMES 

003-10201-014 

 

081113 - 4 

B. Construction:  Full profile welded. 

C. Fabricate in one piece except where handling and shipping limitations require multiple sections. 

Where frames are fabricated in sections due to shipping or handling limitations, provide 

alignment plates or angles at each joint, fabricated of metal of same or greater thickness as 

metal as frames. 

D. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 

otherwise indicated. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 

with no floor anchor. Provide one additional anchor for each 24 inches (610 mm) of 

frame height above 7 feet (2.1 m).  Provide additional anchors as required to comply with 

published listing of qualified testing agency where required to achieve fire performance 

rating indicated. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with 

expansion shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 

clips, allowing not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at 

top of underlayment. 

D. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation; mill 

phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 

or ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, 

Class B. 

2.5 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 

for exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 

scale, pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 
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E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 

attaching hollow-metal frames of type indicated. 

F. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 

according to ASTM C 143/C 143M. 

G. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting 

of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion 

characteristics. 

H. Glazing: Comply with requirements in Section 088000 "Glazing." 

I. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film 

thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 

components, and other deleterious impurities. 

2.6 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch (19 mm) 

beyond edge of door on which astragal is mounted or as required to comply with published 

listing of qualified testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at 

crossings and to jambs by welding, or by rigid mechanical anchors. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 

3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 

grouted. 

4. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 

as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

5. Terminated Stops: Terminate stops 6 inches (152 mm) above finish floor with a 45-

degree angle cut, and close open end of stop with steel sheet closure. Cover opening in 

extension of frame with welded-steel filler plate, with welds ground smooth and flush 

with frame. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 

mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, 

and tapping according to SDI A250.6, the Door Hardware Schedule, and templates. 
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1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

2. Hardware Reinforcement, Doors: 

a. Fabricate reinforcement plates from same material as door sheets.  Thickness shall 

be not less than that listed for various purposes in Table IV of "Recommended 

Specifications – ANSI/SDI A250.8," published by the Steel Door Institute. 

b. Fabricate reinforcement plates from same material as door face sheets.  Thickness 

shall be not less than that listed for the various purposes in Table IV of 

"Recommended Specifications – ANSI/SDI A250.8," published by Steel Door 

Institute.  Hinge reinforcement shall be 1/4 inch (6.4 mm) thick continuous from 

top to bottom of door edges, or shall be a continuous 0.093 inch (2.3 mm) channel 

with each face sheet wrapped around the channel meeting at the center of the edge, 

with the resulting seam closed and continuously welded meeting the requirements 

previously specified.  Joint between face sheets shall be invisible seam type. 

c. Fabricate reinforcement plates from same material as door face sheets.  Thickness 

for 1-3/4 inch (45 mm) thick doors shall be not less than the following: 

1) Hinges:  Minimum 0.138 inch (3.5 mm) thick by 1-1/2 inch (38 mm) wide 

by 6 inch (152 mm) longer than hinge, secured by not less than 6 spot welds. 

2) Pivots:  Minimum 0.167 inch (4.2 mm) thick by 1-1/2 inch (38 mm) by 6 

inches (152 mm) longer than hinge, secured by not less than 6 spot welds. 

3) Mortise Locksets:  Minimum 0.093 inch (2.3 mm) thick by 10 inches (254 

mm) wide by 3-3/4 inches (95 mm) long. 

4) Cylindrical Locksets:  Minimum 0.093 inch (2.3 mm) thick by 1-1/2 inches 

(38 mm) by 3 inches (76 mm) long. 

5) Flush Bolts:  Minimum 0.067 inch (1.7 mm) thick by 7-1/2 inches (190 mm) 

wide by 1-1/4 inches (32 mm) long. 

6) Foot Bolts:  Minimum 0.067 inch (1.7 mm) thick by 4 inches (102 mm) 

wide by 1 inch (25 mm) long. 

7) Surface-Applied Closers:  Minimum 0.093 inch (2.3 mm) thick by 14 inches 

(355 mm) wide by 4-1/2 inches (114 mm) long. 

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 

stops and moldings with butted or mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with square stops unless 

otherwise indicated. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 

glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 

and frames. Provide loose stops and moldings on inside of hollow-metal doors and 

frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 

types indicated. 

5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 

uniformly not more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. 

from each corner. 

2.7 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 
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1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with SDI A250.10; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 

2.8 ACCESSORIES 

A. Louvers:  Provide louvers for interior doors, where indicated, which comply with SDI 111, with 

blades or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 0.032-

inch- (0.8-mm-) thick steel frame. 

1. Sightproof Louver: Stationary louvers constructed with inverted-V or inverted-Y blades. 

2. Lightproof Louver: Stationary louvers constructed with baffles to prevent light from 

passing from one side to the other. 

3. Fire-Rated Automatic Louvers: Louvers constructed with movable blades closed by 

actuating fusible link, and listed and labeled for use in fire-rated door assemblies of type 

and fire-resistance rating indicated by same qualified testing and inspecting agency that 

established fire-resistance rating of door assembly. 

4. Form corners of moldings with hairline joints. Provide fixed frame moldings on outside 

of exterior and on secure side of interior doors and frames. 

B. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, 

filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 

faces. Touch up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

C. Apply bituminous coating to back side of frames that will be filled with grout. 

3.2 INSTALLATION 

A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely 

fastened in place. Comply with approved Shop Drawings and with manufacturer's written 

instructions. 

B. Hollow-Metal Frames: Comply with SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without 

damage to completed Work. 
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a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 

and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

2. Fire-Rated Openings: Install frames according to NFPA 80. 

3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

4. Solidly pack mineral-fiber insulation inside frames that are not grouted. 

5. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout or mortar. 

6. Grout frames in stud partitions for sound-dampening before setting in place.  Fill each 

jamb with grout, laid horizontal with throat facing up, to a face depth allowing 

installation of wall substrates.  Allow grout to cure before frame installation. 

7. Brace frames to prevent pressure of grout from deforming frame members. 

8. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 

on exposed faces. 

9. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 

90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 

line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 

jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 

specified below. 

1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8, except as otherwise specified 

below: 

a. At Bottom of Door:  Maximum 3/4 inch (19.1 mm). 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

3. Smoke-Control Doors: Install doors according to NFPA 105. 

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-

metal manufacturer's written instructions. 

3.3 CLEANING AND TOUCHUP 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 

according to manufacturer's written instructions. 
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C. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 

painting Sections. 

END OF SECTION 081113 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 

2. Shop priming and  Factory finishing flush wood doors. 

3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Requirements: 

1. Section 081113 “Hollow Metal Doors and Frames” for hollow metal frames.  

2. Section 088000 "Glazing" for glass view panels in flush wood doors. 

3. Section 090609, “Color Schedule” for veneer species and opaque finish color. 

4.  Section 099123 "Interior Painting" for field finishing doors. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site . 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of door.  Include details of core and edge construction and trim for 

openings. Include factory-finishing specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 

construction details not covered in Product Data; and the following: 

1. Dimensions and locations of blocking. 

2. Dimensions and locations of mortises and holes for hardware. 

3. Dimensions and locations of cutouts. 

4. Undercuts. 

5. Requirements for veneer matching. 

6. Doors to be factory finished and finish requirements. 

C. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches (200 

by 250 mm), for each material and finish. For each wood species and transparent finish, 
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provide set of three Samples showing typical range of color and grain to be expected in 

finished Work. 

2. Frames for light openings, 6 inches (150 mm) long, for each material, type, and finish 

required. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranty:  For special warranty. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, and HVAC system is operating and 

maintaining ambient temperature and humidity conditions at occupancy levels during remainder 

of construction period. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace doors that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch 

(1067-by-2134-mm) section. 

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

(0.25 mm in a 76.2-mm) span. 

2. Warranty Period for Solid-Core Interior Doors:  Life of installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. Algoma Hardwoods, Inc. 

2. Eggers Industries. 

http://www.specagent.com/LookUp/?ulid=4&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809625&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789391&mf=04&src=wd
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3. Marshfield Door Systems, Inc. 

4. VT Industries, Inc. 

B. Source Limitations:  Obtain flush wood doors from single manufacturer. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, 

"Architectural Wood Flush Doors." 

B. WDMA I.S.1-A Performance Grade:  Heavy Duty. 

C. Particleboard-Core Doors: 

1. Particleboard:  ANSI A208.1, Grade LD-2, made with binder containing no urea-

formaldehyde. 

2. Particleboard:  Straw-based particleboard complying with ANSI A208.1, Grade LD-2 or 

M-2, except for density. 

3. Provide doors with structural-composite-lumber cores instead of particleboard cores for 

doors indicated to receive exit devices. 

D. Structural-Composite-Lumber-Core Doors: 

1. Structural Composite Lumber:  WDMA I.S.10. 

a. Screw Withdrawal, Face:  700 lbf (3100 N). 

b. Screw Withdrawal, Edge:  400 lbf (1780 N). 

2.3 VENEER-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors : 

1. Grade:  Premium, with Grade A faces. 

2. Species: As indicated in Section 090609, “Color Schedule.”. 

3. Cut:  As indicated in Section 090609, “Color Schedule”.. 

4. Match between Veneer Leaves:  Slip match. 

5. Assembly of Veneer Leaves on Door Faces:  Running match. 

6. Pair and Set Match:  Provide for doors hung in same opening. 

7. Exposed Vertical Edges:  Same species as faces - edge Type A. 

8. Core:  Particleboard or Structural composite lumber as required for the conditions 

previously specified. 

9. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit is abrasive 

planed before veneering.  Faces are bonded to core using a hot press. 

2.4 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated.  Comply with clearance requirements of 

referenced quality standard for fitting unless otherwise indicated. 

http://www.specagent.com/LookUp/?uid=123456789401&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789405&mf=04&src=wd
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1. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 

with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, 

BHMA-156.115-W, and hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment 

before factory machining. 

C. Openings:  Factory cut and trim openings through doors. 

1. Light Openings:  Trim openings with moldings of material and profile indicated. 

2. Glazing:  Factory install glazing in doors indicated to be factory finished.  Comply with 

applicable requirements in Section 088000 "Glazing." 

2.5 FACTORY FINISHING 

A. General:  Comply with referenced quality standard for factory finishing.  Complete fabrication, 

including fitting doors for openings and machining for hardware that is not surface applied, 

before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be 

omitted on bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors that are indicated to receive transparent finish. 

C. Transparent Finish: 

1. Grade:  Premium. 

2. Finish:  WDMA TR-6 catalyzed polyurethane. 

3. Staining:  None required. 

4. Sheen:  Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, 

and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

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

3.2 INSTALLATION 

A. Hardware:  For installation, see Section 087100 "Door Hardware." 
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B. Installation Instructions:  Install doors to comply with manufacturer's written instructions and 

referenced quality standard, and as indicated. 

1. Install fire-rated doors according to NFPA 80. 

2. Install smoke- and draft-control doors according to NFPA 105. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as indicated 

below; do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-

rated doors.  Machine doors for hardware.  Seal edges of doors, edges of cutouts, and mortises 

after fitting and machining. 

D. d machining. 

1. Clearances:  Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.  

Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or 

covering unless otherwise indicated.  Where threshold is shown or scheduled, provide 1/4 

inch (6.4 mm) from bottom of door to top of threshold unless otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges. 

3. Bevel fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock edge; trim stiles and 

rails only to extent permitted by labeling agency. 

E. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge. 

F. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at 

Project site. 

3.3 ADJUSTING 

A. Operation:  Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors:  Replace doors that are damaged or that do not comply with requirements.  

Doors may be repaired or refinished if Work complies with requirements and shows no 

evidence of repair or refinishing. 

END OF SECTION 081416 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Mechanical door hardware. 

2. Electrified door hardware. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction and installation details, 

material descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  Details of electrified door hardware, indicating the following: 

1. Wiring Diagrams:  For power, signal, and control wiring and including the following: 

a. Details of interface of electrified door hardware and building safety and security 

systems. 

b. Schematic diagram of systems that interface with electrified door hardware. 

c. Point-to-point wiring. 

d. Risers. 

e. Elevations doors controlled by electrified door hardware. 

2. Operation Narrative:  Describe the operation of doors controlled by electrified door 

hardware. 

C. Samples for Verification:  For exposed door hardware of each type required, in each finish 

specified, prepared on Samples of size indicated below.  Tag Samples with full description for 

coordination with the door hardware schedule.  Submit Samples before, or concurrent with, 

submission of door hardware schedule. 

1. Sample Size:  Full-size units or minimum 2-by-4-inch (51-by-102-mm) Samples for sheet 

and 4-inch (102-mm) long Samples for other products. 

D. Other Action Submittals: 

1. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing 

fabrication and assembly of door hardware, as well as installation procedures and 
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diagrams.  Coordinate final door hardware schedule with doors, frames, and related work 

to ensure proper size, thickness, hand, function, and finish of door hardware. 

a. Submittal Sequence:  Submit door hardware schedule concurrent with submissions 

of Product Data, Samples, and Shop Drawings.  Coordinate submission of door 

hardware schedule with scheduling requirements of other work to facilitate the 

fabrication of other work that is critical in Project construction schedule. 

b. Format:  Comply with scheduling sequence and vertical format in DHI's 

"Sequence and Format for the Hardware Schedule." Double space entries, and 

number and date each page. 

c. Format:  Use same scheduling sequence and format and use same door numbers as 

in the Contract Documents. 

d. Content:  Include the following information: 

1) Identification number, location, hand, fire rating, size, and material of each 

door and frame. 

2) Locations of each door hardware set, cross-referenced to Drawings on floor 

plans and to door and frame schedule. 

3) Complete designations, including name and manufacturer, type, style, 

function, size, quantity, function, and finish of each door hardware product. 

4) Description of electrified door hardware sequences of operation and 

interfaces with other building control systems. 

5) Fastenings and other pertinent information. 

6) Explanation of abbreviations, symbols, and codes contained in schedule. 

7) Mounting locations for door hardware. 

8) List of related door devices specified in other Sections for each door and 

frame. 

2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's 

final keying instructions for locks.  Include schematic keying diagram and index each key 

set to unique door designations that are coordinated with the Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For electrified door hardware, from the manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors 

complies with listed fire-rated door assemblies. 

2. Certify that door hardware approved for use on types and sizes of labeled storm-rated 

doors complies with listed storm-rated door assemblies. 

B. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of 

comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, 

for door hardware on doors located in accessible routes. 

C. Warranty:  Special warranty specified in this Section. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 

final hardware and keying schedule. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved 

by product manufacturers and an Architectural Hardware Consultant who is available during the 

course of the Work to consult with Contractor, Architect, and Owner about door hardware and 

keying. 

1. Warehousing Facilities:  In Project's vicinity. 

2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

3. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 

units in assemblies similar to those indicated for this Project. 

B. Source Limitations:  Obtain each type of door hardware from a single manufacturer. 

1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 

unless otherwise indicated.  Manufacturers that perform electrical modifications and that 

are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 

are acceptable. 

C. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door 

hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 

qualified testing agency, for fire-protection ratings indicated, based on testing at positive 

pressure according to NFPA 252 or UL 10C, unless otherwise indicated. 

D. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies 

are required, provide door hardware that meet requirements of assemblies tested according to 

UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 

the tested pressure differential of 0.3-inch wg (75 Pa) of water. 

E. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 

agency acceptable to authorities having jurisdiction. 

F. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release the latch.  

Locks do not require use of a key, tool, or special knowledge for operation. 

G. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 

the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility 

Guidelines ICC/ANSI A117.1. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf (22.2 N). 

2. Comply with the following maximum opening-force requirements: 
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a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to 

door. 

b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch. 

c. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 

than 1/2 inch (13 mm) high. 

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 

will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured 

to the leading edge of the door. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 

Project site. 

B. Tag each item or package separately with identification coordinated with the final door 

hardware schedule, and include installation instructions, templates, and necessary fasteners with 

each item or package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

D. Deliver keys to Owner by registered mail or overnight package service. 

1.8 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast 

anchoring inserts into concrete. 

B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 

prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made 

for locating and installing door hardware to comply with indicated requirements. 

C. Security:  Coordinate installation of door hardware, keying, and access control with Owner's 

security consultant. 

D. Electrical System Roughing-In:  Coordinate layout and installation of electrified door hardware 

with connections to power supplies and building safety and security systems. 

E. Existing Openings:  Where hardware components are scheduled for application to existing 

construction or where modifications to existing door hardware are required, field verify existing 

conditions and coordinate installation of door hardware to suit opening conditions and to 

provide proper door operation. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of door hardware that fail in materials or workmanship within specified 

warranty period. 
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1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 

b. Faulty operation of doors and door hardware. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise 

indicated. 

a. Electromagnetic and Delayed-Egress Locks:  Five years from date of Substantial 

Completion. 

b. Exit Devices:  Two years from date of Substantial Completion. 

c. Manual Closers:  10 years from date of Substantial Completion. 

1.10 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 

maintenance instructions for Owner's continued adjustment, maintenance, and removal and 

replacement of door hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full 

maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 

maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 

adjusting as required for proper door and door hardware operation.  Provide parts and supplies 

that are the same as those used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article 

to comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named 

manufacturers' products. 

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 

operation, and interface with other building control systems indicated. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 

qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 

Article.  Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 

each door hardware type required for the purpose of establishing minimum requirements.  

Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 

2. References to BHMA Designations:  Provide products complying with these designations 

and requirements for description, quality, and function. 
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2.2 HINGES 

A. Hinges:  BHMA A156.1. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.3 CONTINUOUS HINGES 

A. Continuous Hinges:  BHMA A156.26; minimum 0.120-inch- (3.0-mm-) thick, hinge leaves 

with minimum overall width of 4 inches (102 mm); fabricated to full height of door and frame 

and to template screw locations; with components finished after milling and drilling are 

complete. 

B. Pin-and-Barrel-Type Hinges: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

C. Continuous, Gear-Type Hinges:  Extruded-aluminum, pinless, geared hinge leaves joined by a 

continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.4 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  As indicated in door hardware schedule. 

B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 

doors, and as follows: 

1. Bored Locks:  Minimum 1/2-inch (13-mm) latchbolt throw. 

2. Mortise Locks:  Minimum 3/4-inch (19-mm) latchbolt throw. 

3. Deadbolts:  Minimum 1-inch (25-mm) bolt throw. 

C. Lock Backset:  2-3/4 inches (70 mm), unless otherwise indicated. 

D. Lock Trim: 

1. Description: As indicated in door hardware schedule. 

2. Levers:  Cast. 

3. Escutcheons (Roses):  Wrought or Forged. 

4. Dummy Trim:  Match lever lock trim and escutcheons. 

5. Operating Device:  Lever with escutcheons (roses). 

E. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 

requirements indicated for applicable lock or latch and with strike box and curved lip extended 

to protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes:  For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 

2. Extra-Long-Lip Strikes:  For locks used on frames with applied wood casing trim. 

http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
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3. Aluminum-Frame Strike Box:  Manufacturer's special strike box fabricated for aluminum 

framing. 

4. Rabbet Front and Strike:  Provide on locksets for rabbeted meeting stiles. 

F. Bored Locks:  BHMA A156.2; Grade 1; Series 4000. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

G. Mortise Locks:  BHMA A156.13; Operational Grade 1; stamped steel case with steel or brass 

parts; Series 1000. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

H. Interconnected Locks:  BHMA A156.12; Grade 1; Series 5000. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.5 AUXILIARY LOCKS 

A. Bored Auxiliary Locks:  BHMA A156.5:  Grade 1; with strike that suits frame. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

B. Mortise Auxiliary Locks:  BHMA A156.5; Grade 1; with strike that suits frame. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.6 ELECTRIC STRIKES 

A. Electric Strikes:  BHMA A156.31; Grade 1; with faceplate to suit lock and frame. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.7 ELECTROMAGNETIC LOCKS 

A. Electromagnetic Locks:  BHMA A156.23; electrically powered; with electromagnet attached to 

frame and armature plate attached to door; full-exterior or full-interior type, as required by 

application indicated. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

B. Delayed-Egress Electromagnetic Locks:  BHMA A156.24, electrically powered, with 

electromagnet attached to frame and armature plate attached to door; depressing push bar for 

more than 3 seconds initiates irreversible alarm and 15-second delay for egress.  When 

integrated with fire alarm, fire alarm voids 15-second delay. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
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2.8 ELECTROMECHANICAL LOCKS 

A. Electromechanical Locks:  BHMA A156.25; Grade 1; motor or solenoid driven; mortise 

latchbolt; with strike that suits frame. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.9 SELF-CONTAINED ELECTRONIC LOCKS 

A. Self-Contained Electronic Locks:  BHMA A156.25, mortise; with internal, battery-powered, 

self-contained electronic locks; consisting of complete lockset, motor-driven lock mechanism, 

and actuating device; enclosed in zinc-dichromate-plated, wrought-steel case, and strike that 

suits frame.  Provide key override, low-battery detection and warning, LED status indicators, 

and ability to program at the lock. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.10 EXIT LOCKS AND EXIT ALARMS 

A. Exit Locks and Alarms:  BHMA A156.29, Grade 1. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.11 SURFACE BOLTS 

A. Surface Bolts:  BHMA A156.16. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.12 MANUAL FLUSH BOLTS 

A. Manual Flush Bolts:  BHMA A156.16; minimum 3/4-inch (19-mm) throw; designed for 

mortising into door edge. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.13 AUTOMATIC AND SELF-LATCHING FLUSH BOLTS 

A. Automatic and Self-Latching Flush Bolts:  BHMA A156.16; minimum 3/4-inch (19-mm) 

throw; designed for mortising into door edge. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.14 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items:  BHMA A156.3. 

http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.15 LOCK CYLINDERS 

A. Lock Cylinders:  Tumbler type, constructed from brass or bronze, stainless steel, or nickel 

silver. 

1. Manufacturer:  Same manufacturer as for locking devices. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

B. Standard Lock Cylinders:  BHMA A156.5; Grade 1; permanent cores that are interchangeable; 

face finished to match lockset. 

C. Construction Master Keys:  Provide cylinders with feature that permits voiding of construction 

keys without cylinder removal.  Provide 10 construction master keys. 

D. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  

Provide 10 construction master keys. 

2.16 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix 

A.   

1. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

B. Keys:  Nickel silver. 

1. Stamping:  Permanently inscribe each key with a visual key control number and include 

the following notation: 

a. Notation:  "DO NOT DUPLICATE." 

2. Quantity:  In addition to one extra key blank for each lock, provide the following: 

a. Cylinder Change Keys:  Three. 

b. Master Keys:  Five. 

c. Grand Master Keys:  Five. 

d. Great-Grand Master Keys:  Five. 

2.17 OPERATING TRIM 

A. Operating Trim:  BHMA A156.6. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd


 

DOOR HARDWARE 

003-10201-014 

 

087100 - 10 

2.18 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators:  BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf 

release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable 

safety release. 

B. Carry-Open Bars:  BHMA A156.3; prevent the inactive leaf from opening before the active 

leaf; provide polished brass or bronze carry-open bars with strike plate for inactive leaves of 

pairs of doors unless automatic or self-latching bolts are used. 

C. Astragals:  BHMA A156.22. 

2.19 SURFACE CLOSERS 

A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 

latch speeds controlled by key-operated valves and forged-steel main arm.  Comply with 

manufacturer's written recommendations for size of door closers depending on size of door, 

exposure to weather, and anticipated frequency of use.  Provide factory-sized closers, adjustable 

to meet field conditions and requirements for opening force. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.20 MECHANICAL STOPS AND HOLDERS 

A. Wall- Mounted Stops:  BHMA A156.16; polished cast brass, bronze, or aluminum base metal. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.21 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders:  BHMA A156.8. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.22 DOOR GASKETING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. 

m/s per m) of crack length for gasketing other than for smoke control, as tested according to 

ASTM E 283 and for gasketing of smoke and draft control doors, as tested according to UL 

1784; with resilient or flexible seal strips that are easily replaceable and readily available from 

stocks maintained by manufacturer. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.23 THRESHOLDS 

A. Thresholds:  BHMA A156.21; fabricated to full width of opening indicated. 

http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
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1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on schedule. 

2.24 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick 

aluminum brass bronze or stainless steel; with manufacturer's standard machine or self-tapping 

screw fasteners. 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. 

m/s per m) of crack length for gasketing other than for smoke control, as tested according to 

ASTM E 283 and for gasketing of smoke and draft control doors, as tested according to UL 

1784; with resilient or flexible seal strips that are easily replaceable and readily available from 

stocks maintained by manufacturer. 

2.25 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware:  BHMA A156.16. 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. 

m/s per m) of crack length for gasketing other than for smoke control, as tested according to 

ASTM E 283 and for gasketing of smoke and draft control doors, as tested according to UL 

1784; with resilient or flexible seal strips that are easily replaceable and readily available from 

stocks maintained by manufacturer. 

2.26 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 

name displayed in a visible location except in conjunction with required fire-rated labels and as 

otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming 

method indicated, using manufacturer's standard metal alloy, composition, temper, and 

hardness.  Furnish metals of a quality equal to or greater than that of specified door hardware 

units and BHMA A156.18. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared 

for machine, wood, and sheet metal screws.  Provide screws that comply with commercially 

recognized industry standards for application intended, except aluminum fasteners are not 

permitted.  Provide Phillips flat-head screws with finished heads to match surface of door 

hardware, unless otherwise indicated. 

D. lication intended, except aluminum fasteners are not permitted.  Provide Phillips flat-head 

screws with finished heads to match surface of door hardware, unless otherwise indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 

except for units already specified with concealed fasteners.  Do not use through bolts for 

http://www.specagent.com/LookUp/?ulid=74&mf=04&src=wd
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installation where bolt head or nut on opposite face is exposed unless it is the only means 

of securely attaching the door hardware.  Where through bolts are used on hollow door 

and frame construction, provide sleeves for each through bolt. 

2. for each through bolt. 

3. Fire-Rated Applications: 

a. Wood or Machine Screws:  For the following: 

1) Hinges mortised to doors or frames. 

2) Strike plates to frames. 

3) Closers to doors and frames. 

b. Steel Through Bolts:  For the following unless door blocking is provided: 

1) Surface hinges to doors. 

2) Closers to doors and frames. 

3) Surface-mounted exit devices. 

4. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 

5. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended 

Fasteners for Wood Doors." 

6. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.27 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 

in the same piece are not acceptable.  Variations in appearance of other components are 

acceptable if they are within the range of approved Samples and are assembled or installed to 

minimize contrast. 

D. ntrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire-rated door assembly construction, wall and floor 

construction, and other conditions affecting performance. 
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B. Examine roughing-in for electrical power systems to verify actual locations of wiring 

connections before electrified door hardware installation. 

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

3.2 PREPARATION 

A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames 

according to ANSI/SDI A250.6. 

B. ding to ANSI/SDI A250.6. 

C. Wood Doors:  Comply with door and hardware manufacturers' written instructions. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following 

standards, except as specified below, and as otherwise indicated or required to comply with 

governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames:  HMMA 831. 

3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

4. Locks   36inches to centerline of lever above finish floor. 

5. Exit Devices  40inches to centerline of pushpad above finish floor. 

6. Push/Pull Bars 40inches to centerline of push bar above finish floor. 

7. Pull Bars/Plates 40inches to centerline of pull bar/plate. 

8. Push Plates  40inches to centerline of push plate. 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later to be 

painted or finished in another way, coordinate removal, storage, and reinstallation of surface 

protective trim units with finishing.  Do not install surface-mounted items until finishes have 

been completed on substrates involved. 

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 

2. bstrates as necessary for proper installation and operation. 

3. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 

fasteners and anchors according to industry standards. 

C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 

the number recommended by manufacturer for application indicated or one hinge for every 30 

inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of 

support for door, such as spring hinges or pivots, are provided. 
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D. Lock Cylinders:  Install construction cores to secure building and areas during construction 

period. 

1. Replace construction cores with permanent cores as directed by Owner. 

2. Furnish permanent cores to Owner for installation. 

E. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated, in equipment 

room.  Verify location with Architect. 

1. Configuration:  Provide least number of power supplies required to adequately serve 

doors with electrified door hardware. 

F. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant 

complying with requirements specified in Section 079200 "Joint Sealants." 

G. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door 

hardware schedule.  Do not mount floor stops where they will impede traffic. 

H. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

1. Do not notch perimeter gasketing to install other surface-applied hardware. 

I. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 

J. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 

ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 

operate as intended.  Adjust door control devices to compensate for final operation of heating 

and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely 

from an open position of 70 degrees and so that closing time complies with accessibility 

requirements of authorities having jurisdiction. 

2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 

lock bolt. 

3. Door Closers:  Adjust sweep period to comply with accessibility requirements and 

requirements of authorities having jurisdiction. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 

damage or deterioration at time of Substantial Completion. 
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3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain door hardware and door hardware finishes.  Refer to 

Section 017900 "Demonstration and Training." 

3.7 HARDWARE GROUPS 

 

List of Manufacturers 

 

Item Specified Approved 

Hinges Best Hager, Ives, McKinney 

Locks Best Schlage L9000 BD 06N* 

*Supplied with cylinders that accept “Best” style small format inter-

changeable core 

Overhead Stops Rixson Glynn Johnson 

Closers Best LCN 4111 EDA 

  American Eagle 7100 EDA 

Flat Goods & Stops Rockwood Ives, Don-Jo 

Weatherproofing Pemko National Guard 

 

Manufacturer’s Abbreviations 

 

BE – Best 

PE – Pemko 

RF – Rixson 

RO – Rockwood 

ST – Best (Stanley) 

 

 

Hardware Set 1     (Door # 123A2, 123B1, 123B4) 

3 Each Hinge FBB179 4 ½” x 4 ½” US26D ST 

1 Each Passage 45H0N 15J 626 BE 

1 Each Overhead Stop 10 Series 630 RF 

1 Each Gasket S88BL  PE 

 

Hardware Set 2     (Door # 123A, 123B.A, 123B.B) 

3 Each Hinge FBB179 4 ½” x 4 ½” US26D ST 

1 Each Lock 45H7INL 15J VIN Patented 626 BE 

1 Each Closer EHD9016 SPA90 689 BE 

1 Each Kick Plate K1050 8" x 2" L.D.W. US32D RO 

1 Each Wall Stop 403 US26D RO 

 

Hardware Set 3     (Door # 123B2) 

3 Each Hinge FBB179 4 ½” x 4 ½” US26D ST 

1 Each Lock 45H7D 15J Patented 626 BE 

1 Each Overhead Stop 10 Series 630 RF 

 123B.B) 
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1 Each Kick Plate K1050 8" x 2" L.D.W. US32D RO 

 

Hardware Set 4     (Door # 123B3.A) 

3 Each Hinge FBB179 4 ½” x 4 ½” US26D ST 

1 Each Lock 45H7T 15J VIB Patented 626 BE 

1 Each Closer EHD9016 SPA90 689 BE 

1 Each Kick Plate K1050 8" x 2" L.D.W. US32D RO 

1 Each Wall Stop 403 US26D RO 

1 Each Gasket S88BL  PE 

 

Hardware Set 5     (Door # 123B3.B) 

3 Each Hinge FBB179 4 ½” x 4 ½” US26D ST 

1 Each Lock 45H7T 15J VIB Patented 626 BE 

1 Each Closer EHD9016 DS90 689 BE 

1 Each Kick Plate K1050 8" x 2" L.D.W. US32D RO 

1 Each Gasket S88BL  PE 

 

 

 

 

END OF SECTION 087100 
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SECTION 088000 - GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Glass products. 

2. Glazing sealants. 

3. Glazing tapes. 

4. Miscellaneous glazing materials. 

1.2 DEFINITIONS 

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in 

referenced glazing publications. 

B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 

ASTM C1036. 

C. IBC: International Building Code. 

D. Interspace: Space between lites of an insulating-glass unit. 

1.3 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 

face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve proper 

safety margins for glazing retention under each design load case, load case combination, and 

service condition. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same 

designations indicated on Drawings. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 

damage to glass and glazing materials from condensation, temperature changes, direct exposure 

to sun, or other causes. 
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1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 

temperature conditions are outside limits permitted by glazing material manufacturers and when 

glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 

outside limits permitted by sealant manufacturer or are below 40 deg F (4.4 deg C). 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glass: Obtain  glass from single source from single manufacturer. 

B. Source Limitations for Glazing Accessories: For each product and installation method, obtain 

from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 

impact loads (where applicable) without failure, including loss or glass breakage attributable to 

defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 

watertight and airtight; deterioration of glazing materials; or other defects in construction. 

B. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 

16 CFR 1201, Category II. 

C. Acoustic Performance: 

1. Interior Glazing: 37 STC. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 

and organizations below unless more stringent requirements are indicated. See these 

publications for glazing terms not otherwise defined in this Section or in referenced standards. 

1. NGA Publications: "Glazing Manual." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 

certification label of the SGCC or another certification agency acceptable to authorities having 

jurisdiction. Label shall indicate manufacturer's name, type of glass, thickness, and safety 

glazing standard with which glass complies. 

C. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies with 

performance requirements and is not less than thickness indicated. 
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D. Strength: Where annealed float glass is indicated, fully tempered float glass as needed to 

comply with "Performance Requirements" Article. Where heat-strengthened float glass is 

indicated, provide heat-strengthened float glass or fully tempered float glass as needed to 

comply with "Performance Requirements" Article. Where fully tempered float glass is 

indicated, provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 

unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 

parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 

including glass products, seals of insulating-glass units, and glazing channel substrates, 

under conditions of service and application, as demonstrated by sealant manufacturer 

based on testing and field experience. 

2. Suitability: Comply with sealant and glass manufacturers' written instructions for 

selecting glazing sealants suitable for applications indicated and for conditions existing at 

time of installation. 

3. Verify sealant complies with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 

Chambers." 

 

4. Colors of Exposed Glazing Sealants: Black. 

B. Neutral-Curing Silicone Glazing Sealant, Class 25: Complying with ASTM C920, Type S, 

Grade NS, Use NT. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Pecora Corporation. 

b. Sika Corporation. 

c. The Dow Chemical Company. 

d. Tremco Incorporated. 

2.6 GLAZING TAPES 

A. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive 

on both surfaces; and complying with AAMA 800 for the following types: 

http://www.arcomnet.com/sustainable_design.aspx?topic=46
http://www.specagent.com/Lookup?ulid=176
http://www.specagent.com/Lookup?uid=123457195165
http://www.specagent.com/Lookup?uid=123457195164
http://www.specagent.com/Lookup?uid=123457195157
http://www.specagent.com/Lookup?uid=123457195162
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1. AAMA 810.1, Type 1, for glazing applications in which tape acts as primary sealant. 

2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with 

a full bead of liquid sealant. 

2.7 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 

standard, recommended in writing by manufacturers of glass and other glazing materials for 

application indicated, and with a proven record of compatibility with surfaces contacted in 

installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: 

1. Silicone with Shore A durometer hardness of 85, plus or minus 5. 

2. Type recommended in writing by sealant or glass manufacturer. 

D. Spacers: 

1. Neoprene blocks or continuous extrusions of hardness required by glass manufacturer to 

maintain glass lites in place for installation indicated. 

2. Type recommended in writing by sealant or glass manufacturer. 

E. Edge Blocks: 

1. Silicone with Shore A durometer hardness per manufacturer's written instructions. 

2. Type recommended in writing by sealant or glass manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 

performance. 

2.8 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 

clearances, edge and surface conditions, and bite complying with written instructions of product 

manufacturer and referenced glazing publications, to comply with system performance 

requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the 

following: 
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1. Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners. 

2. Presence and functioning of weep systems. 

3. Minimum required face and edge clearances. 

4. Effective sealing between joints of glass-framing members. 

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

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing. 

Remove coatings not firmly bonded to substrates. 

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so 

that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible 

marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 

other glazing materials, unless more stringent requirements are indicated, including those in 

referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 

Project site and legally dispose of off Project site. Damaged glass includes glass with edge 

damage or other imperfections that, when installed, could weaken glass, impair performance, or 

impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 

publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 

compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 

1. Locate spacers directly opposite each other on both inside and outside faces of glass. 

Install correct size and spacing to preserve required face clearances, unless gaskets and 

glazing tapes are used that have demonstrated ability to maintain required face clearances 

and to comply with system performance requirements. 

2. Provide 1/8-inch- (3-mm-) minimum bite of spacers on glass and use thickness equal to 

sealant width. With glazing tape, use thickness slightly less than final compressed 

thickness of tape. 
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G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 

in glazing channel, as recommended in writing by glass manufacturer and in accordance with 

requirements in referenced glazing publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 

on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 

subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 

gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 

sealant recommended in writing by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 

with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 

make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 

horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 

Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Center glass lites in openings on setting blocks, and press firmly against tape by inserting dense 

compression gaskets formed and installed to lock in place against faces of removable stops. 

Start gasket applications at corners and work toward centers of openings. 

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 

exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 

with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks, and 

press firmly against soft compression gasket by inserting dense compression gaskets formed and 

installed to lock in place against faces of removable stops. Start gasket applications at corners 

and work toward centers of openings. Compress gaskets to produce a weathertight seal without 

developing bending stresses in glass. Seal gasket joints with sealant recommended in writing by 

gasket manufacturer. 
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D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and 

press firmly against soft compression gasket. Install dense compression gaskets and pressure-

glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to 

produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with 

sealant recommended in writing by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass 

lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding 

into glass channel and blocking weep systems until sealants cure. Secure spacers or spacers and 

backings in place and in position to control depth of installed sealant relative to edge clearance 

for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 

of sealant to glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.7 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 

operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry 

surfaces at frequent intervals during construction, but not less than once a month, for buildup of 

dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glass, remove 

substances immediately as recommended in writing by glass manufacturer. Remove and 

replace glass that cannot be cleaned without damage to coatings. 

C. Remove and replace glass that is damaged during construction period. 

3.8 MONOLITHIC GLASS SCHEDULE 

A. Clear Glass :  Fully tempered float glass. 

1. Minimum Thickness: 6 mm. 

2. Safety glazing required. 

3. Safety film at borrowed lites complying with ANSI Z97.1 

END OF SECTION 088000 
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SECTION 088300 - MIRRORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Stainless Steel Channel frame mirrors. 

B. Related Requirements: 

1. Section 088000 "Glazing" for glass with reflective coatings used for vision and spandrel 

lites. 

2. Section 102800 "Toilet, Bath, and Laundry Accessories" for other restroom fixtures. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Mirrors: Include description of materials and process used to produce each type of 

silvered float glass mirror specified that indicates sources of glass, glass coating 

components, edge sealer, and quality-control provisions. 

B. Shop Drawings: Include mirror elevations, edge details, mirror hardware, and attachment 

details. 

C. Samples: For each type of the following: 

1. Mirrors: 12 inches (300 mm) square, including edge treatment on two adjoining edges. 

2. Mirror Clips: Full size. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of mirror and mirror mastic. 

B. Preconstruction Test Reports: From mirror manufacturer indicating that mirror mastic was 

tested for compatibility and adhesion with mirror backing and substrates on which mirrors are 

installed. 

C. Qualification Statements: For Installer. 

D. Sample Warranty: For special warranty. 
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1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For mirrors to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified Installer, who employs glass installers for this Project who 

are certified under the National Glass Association's Certified Glass Installer Program. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Mirror Mastic Compatibility Test: Submit mirror mastic products to mirror 

manufacturer for testing to determine compatibility of mastic with mirror backing. 

1. Testing is not required if data are submitted based on previous testing of mirror mastic 

products and mirror backing matching those submitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect mirrors in accordance with mirror manufacturer's written instructions and as needed to 

prevent damage to mirrors from moisture, condensation, temperature changes, direct exposure 

to sun, or other causes. 

B. Comply with mirror manufacturer's written instructions for shipping, storing, and handling 

mirrors as needed to prevent deterioration of silvering, damage to edges, and abrasion of glass 

surfaces and applied coatings. Store indoors. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not install mirrors until ambient temperature and humidity 

conditions are maintained at levels indicated for final occupancy. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to replace mirrors that deteriorate within specified 

warranty period. Deterioration of mirrors is defined as defects developed from normal use that 

are not attributed to mirror breakage or to maintaining and cleaning mirrors contrary to 

manufacturer's written instructions. Defects include discoloration, black spots, and clouding of 

the silver film. 

1. Warranty Period:  Seven years from date of Substantial Completion, 15 years for glass 

spoilage. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Source Limitations for Mirrors: Obtain mirrors from single source from single manufacturer. 

B. Source Limitations for Mirror Accessories: Obtain mirror-glazing accessories from single 

source. 

2.2 PRODUCTS 

A. Mirrors, General: ASTM C1503; manufactured using copper-free, low-lead mirror coating 

process. 

B. Annealed Monolithic Glass Mirrors: Mirror Select Quality Q1 clear. 

1. Nominal Thickness:  19 mm. 

2.3 MISCELLANEOUS MATERIALS 

A. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 

minus 5. 

B. Frame: Type 403 Stainless Steel, snap lock tab, bright polished finish, 1 piece with mitered 

corners. 

C. Mirror Mastic: Not used. 

D. Film Backing for Safety Mirrors: Film backing and pressure-sensitive adhesive; both 

compatible with mirror backing paint as certified by mirror manufacturer. 

2.4 MIRROR HARDWARE 

A. Mirror Brackets:  Galvanized steel, horizontal brackets for hanging at the top and for prevention 

of pulling away from wall at the bottom. Locking devices secure mirror to concealed wall 

hanger. 

B. Fasteners: Concealed wall hanger with theft-resistant design. Mirror shall be removable from 

the wall as described in 3.3.C. 

2.5 FABRICATION 

A. Shop fabricate mirrors to greatest extent possible. 

B. Fabricate cutouts for notches and holes in mirrors without marring visible surfaces. Locate and 

size cutouts, so they fit closely around penetrations in mirrors. 
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C. Mirror Edge Treatment:  ½” channel for lock tab design. 

1. Seal edges of mirrors with edge sealer after edge treatment to prevent chemical or 

atmospheric penetration of glass coating. 

2. Require mirror manufacturer to perform edge treatment and sealing in factory 

immediately after cutting to final sizes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 

compliance with installation tolerances, substrate preparation, and other conditions affecting 

performance of the Work. 

B. Verify compatibility with and suitability of substrates, including compatibility of existing 

finishes or primers with mirror mastic. 

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

are dry. 

3.2 PREPARATION 

A. Comply with mastic manufacturer's written installation instructions for preparation of 

substrates, including coating substrates with mastic manufacturer's special bond coating where 

applicable. 

3.3 INSTALLATION 

A. General: Install mirrors to comply with mirror manufacturer's written instructions and with 

referenced National Glass Association (NGA) publications. Mount mirrors accurately in place 

in a manner that avoids distorting reflected images. 

1. NGA Publications: "Glazing Manual" and "Installation Techniques Designed to Prolong 

the Life of Flat Glass Mirrors." 

B. Provide a minimum airspace of 1/8 inch (3 mm) between back of mirrors and mounting surface 

for air circulation between back of mirrors and face of mounting surface. 

C. Locking devices automatically secure mirror to concealed wall hanger when it is lowered into 

final position. Locking device may be unlocked by sliding a flat-blade screwdriver or Key 

between mirror and wall at center of mirror and depressing tab on back panel. If key is required, 

contact the factory. 

D. For plaster or dry wall construction, provide backing to comply with local building codes, then 

secure wall hanger with screws (not furnished). When providing a concealed backing, allow 

backing to cover minimum range of mounting hole locations shown on drawing. For other wall 

surfaces, provide fiber plugs or expansion shields for use with screws (not furnished), or 



MIRRORS 

003-10201-014 

 

088300 - 5 

provide 1/8" (3mm) toggle bolts or expansion bolts. Hang mirror on wall hanger with all four 

backplate louvers engaged behind horizontal wall hanger members. To do this, mirror must be 

centered in front of the wall hanger horizontally, pressed flat against the wall approximately 1" 

(25mm) above final position and then lowered into final position. 

3.4 CLEANING AND PROTECTION 

A. Protect mirrors from breakage and contaminating substances resulting from construction 

operations. 

B. Do not permit edges of mirrors to be exposed to standing water. 

C. Maintain environmental conditions that prevent mirrors from being exposed to moisture from 

condensation or other sources for continuous periods of time. 

D. Clean exposed surface of mirrors not more than four days before date scheduled for inspections 

that establish date of Substantial Completion. Clean mirrors as recommended in writing by 

mirror manufacturer and NGA's publication "Proper Procedures for Cleaning Flat Glass 

Mirrors." 

END OF SECTION 088300 
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SECTION 09 0609 - COLOR SCHEDULE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section covers color selections of paint and other building finishes which are 

specified in other Sections.  Color is considered of prime importance for all aspects of 

this Project.  Obtain colors for items not specifically noted herein from applicable 

Sections or the Architect. 

1. Colors selected are those of the brand specified.  Colors of items proposed as 

substitutes shall be equal to those specified and subject to approval of the 

Architect. 

B. Related Sections include the following: 

1. Refer to Division 0, CONTRACT REQUIREMENTS, and Division 1, 

GENERAL REQUIREMENTS. 

2. Section 09 6813, TILE CARPETING, for colors and patterns of carpet tile. 

3. Section 09 7200, WALL COVERINGS, for colors and patterns of wall covering. 

4. Materials to be used and installation thereof are specified in other Sections of this 

Specification. 

C. Alternates:  Refer to Section 01 2300, ALTERNATES, for description of Work in this 

Section affected by alternates. 

1.2 SUBMITTALS 

A. Shop Drawings:  Show fabrication and installation details for all casework, lockers, 

flooring locations and types, and decorative wall finishes. 

PART 2 - PRODUCTS 

2.1 SCHEDULES 

A. Color Schedule: 

1. PLASTIC LAMINATE CABINETS (Section 06 4116). 

a. Plastic Laminate. 

1) PLAM-1, color:  Formica 1097-MC Citadel Microdot Finish. 

Typical casework finish. 

b. Cabinet Hardware. 

1) Pro Value FE1484-26D 4” Steel Wire Pull, Brushed Chrome. 

Typical cabinet pulls. 

2. FLUSH WOOD DOORS (Section 08 1416). 

a. Wood Doors. 

1) WD-1, color: To match existing doors in species, cut, stain, and 

sheen. 
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3. TILING (Section 09 3000). 

a. Ceramic Tile. 

1) CT-1, color:  Daltile Delegate Dark Grey Matte 12x24, straight 

grid install. Restroom floors. 

2) CT-2, color:  Daltile Natural Hues Pearl White 6x12, straight 

grid install. Restroom wet walls. 

b. Grout. 

1) G-1, color:  Mapei Ultracolor Plus FA, color to be selected by 

Designer from Manufacturer’s full range. Grout for CT-1. 

2) G-2, color:  Mapei Ultracolor Plus FA, color to be selected by 

Designer from Manufacturer’s full range. Grout for CT-2. 

c. Edge Strips. 

1) ES-1, color: Schluter Schiene, stainless steel. Exposed edge of 

floor tile. 

2) ES-2, color: Schluter Jolly, stainless steel. Exposed edge of wall 

tile. 

3) ES-3, color: Schluter DILEX-HKS Stainless steel. Cove base at 

floor/wall tile. 

4) Es-4, color: Schluter VINPRO-S Brushed Chrome. Edge strip 

from LVT to terrazzo.  

4. ACOUSTICAL PANEL CEILINGS (Section 09 5113) 

a. APC-1, color: Armstrong Fine Fissured 1728 24x24 Square Lay-in 

White. Grid: Prelude 15/16” White. Typical acoustic ceiling. 

5. RESILIENT BASE AND ACCESSORIES (Section 09 6513). 

a. Wall Base. 

1) RB-1, color:  Tarkett Armstrong Baseworks 4” Rubber, 

Charcoal. Typical rubber base. 

6. RESILIENT TILE FLOORING (Section 09 6519) 

a. Luxury Vinyl Tile. 

1) LVT-1, color: Milliken Lumenology Light Stitch Dim, 5mm, 

ashlar. Typical classroom LVT. 

2) LVT-2, color: Milliken Lumenology Light Stitch Aspect, 5mm, 

ashlar. Door drop LVT.  

7. TILE CARPETING (Section 09 6813). 

a. Carpet Tile. 

1) CPT-1, color: Milliken Remix Remastered Back Beat Trimline, 

Vinyl with French Blue, Ashlar, Standard Comfort Cushion 

Backing. Typical classroom carpet.  

8. EXTERIOR PAINTING (Section 09 9113) and INTERIOR PAINTING AND 

HIGH-PERFORMANCE COATINGS (Section 09 9123). 

a. Paint Colors. 

1) P-1, color:  SW 7671 On the Rocks. Field Paint. 

2) P-2, color:  SW 7006 Extra White. GWB ceiling paint. 

3) P-3, color: SW7068 Grizzle Gray (to match Johnsonite 

Charcoal). Hollow metal paint. 

4) P-4, color:  SW 6524 Commodore. Accent paint. 

5) P-5, color: to match color and sheen of existing corridor paint. 

Contractor to verify. 

9. VISUAL DISPLAY SURFACES (Section 10 1100). 

a. Whiteboards. 
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1) Claridge Series #4 Porcelain Enamel Steel Whiteboard, white 

with white trim, box tray, type A, standard 1” map rail. Sizes 

may vary, see finish plan. 

a) Provide (2) 4-packs of Expo Brand markers and (2) 

Expo Brand erasers per classroom.  

b. Tackboards. 

1) Claridge Series #4 Tackboard, Tan cork with white trim, box 

tray, type CO. Sizes may vary, see finish plan. 

10. WALL AND DOOR PROTECTION (Section 10 2600). 

a. Corner Guards. 

1) CG-1, color:  InPro Stainless Steel corner guards 3.5” wing, 8’ 

height. Typical guards at outside drywall corners. 

2) WP-1, color: InPro Stainless Steel Sheet Wall Cladding. Behind 

range. 

11. INTERIOR SIGNAGE (Section 10 1400). 

a. Colors and style to match existing facility standards and complying with 

ICC A117.1 703 Signs and ADAAG Chapter 7. 

b. See finish plan for general sign types and locations. 

12. ROLLER SHADES (Section 122413). 

a. RS-1, color: Single Roller (diffuse) Mermet E Screen Charcoal/Grey. 1% 

openness.  

13. SOLID SURFACING COUNTERTOPS (Section 123661). 

a. Solid Surface Material. 

1) SSM-1, color:  Corian Snow Flurry quartz. Typical countertop 

material.  

B. Exterior Color Schedule: 

1. Metals 

a. Metals not otherwise noted:  Dark Bronze. 

 

C. Interior Color Schedule: 

1. Colors specified herein are supplemental to colors called for on the Drawings. 

2. Metals. 

a. Structural steel:  P-3. 

b. Steel decking:  P-3. 

c. Ferrous metal not otherwise noted:  P-3. 

3. Wood. 

a. Shelving in closets and storage rooms:  P-1, if applicable. 

4. Doors. 

a. Steel door frames:  P-3. 

b. Steel door, if applicable:  P-3. 

c. Wood doors:  WD-1. 

5. Mechanical and Electrical Systems Components.  Paint mechanical and electrical 

equipment surfaces as indicated by reference to the following schemes in the 

color schedule specified hereinafter. 

a. Scheme I (normal, completely finished rooms). 

1) All Exposed Mechanical Systems Components.  Paint to match 

adjacent wall or ceiling surfaces whether or not such components 

are factory finished.   
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2) Inside of Ductwork.  Paint the inside of ductwork exposed to 

view through registers and grilles flat black. 

3) Exposed Electrical System Components.  Paint to match adjacent 

wall or ceiling surfaces whether or not such components are 

factory finished, except do not paint the following items when 

factory finished:  Switch plates, outlet plates, and lighting 

fixtures. 

b. Scheme II (storage rooms, etc., semi-finished).  Paint all exposed 

mechanical and electrical systems components which are furnished 

unpainted or primed only to match surfaces upon which they occur.  

Paint free standing items wall color.  Painting is not required for surfaces 

with factory finish coats. 

c. Scheme III (mechanical rooms). 

1) Valve handles:  Black. 

2) Equipment pads:  Black. 

3) All other exposed mechanical and electrical systems components 

4) which are unpainted or primed only:  Wall color. 

d. Scheme IV (unfinished spaces).  All exposed ferrous surfaces of 

mechanical and electrical systems components which are not galvanized 

or are not painted:  Beige. 

e. Scheme V (boiler rooms). 

1) Stack and breeching (where applicable):  Light blue. 

2) Valve handles:  Black. 

3) Equipment pads:  Black. 

4) Piping color coded:  Beige/Color Coded Bands. 

5) All other mechanical system components whether factory 

6) finished or not:  Beige. 

7) Electrical conduit installed against walls or ceilings:  Match wall 

or ceiling color. 

8) All other electrical system components:  Beige. 

6. Miscellaneous. 

a. Recessed joints:  Match adjacent wall finish. 

b. Columns, beams, pilasters, soffits, bulkheads, etc.:  Same color as 

adjacent wall surface unless otherwise indicated on Drawings. 

c. Direction of veining of floor tile:  One direction parallel to width of 

room. 

d. Direction of veining of fissured or striated ceiling panels or tile:  One 

direction. 

 

END OF SECTION 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 

2. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 

B. Related Requirements: 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 FRAMING SYSTEMS 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than 25 percent. 

B. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless 

otherwise indicated. 

2. Protective Coating:  ASTM A 653/A 653M, G40 (Z120) , hot-dip galvanized unless 

otherwise indicated. 

C. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs and 

runners. 

1. Steel Studs and Runners: 

a. Minimum Base-Metal Thickness:  As indicated on Drawings. 

b. Depth:  As indicated on Drawings. 

2. Dimpled Steel Studs and Runners: 
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a. Minimum Base-Metal Thickness:  As indicated on Drawings. 

b. Depth:  As indicated on Drawings. 

D. Slip-Type Head Joints:   Provide one of the following: 

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (51-mm-) deep 

flanges in thickness not less than indicated for studs, installed with studs friction fit into 

top runner and with continuous bridging with straps or 1-1/2 inch (38 mm) cold- rolled 

channels located within 12 inches (305 mm) of the top of studs to provide lateral bracing. 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- (51-mm-) 

deep flanges in thickness not less than indicated for studs and fastened to studs, and outer 

runner sized to friction fit inside runner. 

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes 

applied to interior partition framing resulting from deflection of structure above; in 

thickness not less than indicated for studs and in width to accommodate depth of studs. 

E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 

indicated. 

1. Minimum Base-Metal Thickness:    0.027 inch (0.68 mm)  . 

F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, 

with minimum 1/2-inch- (13-mm-) wide flanges. 

1. Depth:   1-1/2 inches (38 mm). 

2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) 

thick, galvanized steel. 

G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base-Metal Thickness:   0.018 inch (0.45 mm)  . 

2. Depth:  As indicated on Drawings. 

H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce 

sound transmission. 

1. Configuration:  Asymmetrical. 

I. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall 

attachment flange of 7/8 inch (22 mm), minimum uncoated-metal thickness of 0.018 inch (0.45 

mm), and depth required to fit insulation thickness indicated. 

2.2 SUSPENSION SYSTEMS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 

diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

B. Hanger Attachments to Concrete: 

1. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from 

corrosion-resistant materials with clips or other devices for attaching hangers of type 
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indicated, and capable of sustaining, without failure, a load equal to 10  times that 

imposed by construction as determined by testing according to ASTM E 1190 by an 

independent testing agency. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) 

in diameter, or minimum 0.12 inch (3.06 mm) in diameter for use under the Contractor’s option 

specified later in the Section for Grid Suspension System for Gypsum Board Ceilings, . 

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 

inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges. 

1. Depth:     1-1/2 inches (38 mm). 

E. Furring Channels (Furring Members): 

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 

1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep. 

2. Steel Studs and Runners:  ASTM C 645. 

a. Minimum Base-Metal Thickness:  As indicated on Drawings. 

b. Depth:  As indicated on Drawings. 

3. At Contractor’s option, in lieu of the Steel Studs and Runners previously specified, 

provide Dimpled Steel Studs and Runners:  ASTM C 645. 

a. Minimum Base-Metal Thickness:  As indicated on Drawings. 

b. Depth:  As indicated on Drawings. 

4. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22 mm) deep. 

a. Minimum Base-Metal Thickness:   0.018 inch (0.45 mm) . 

5. Resilient Furring Channels:  1/2-inch- (13-mm-) deep members designed to reduce sound 

transmission. 

a. Configuration:  Asymmetrical or hat shaped. 

F. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system 

composed of main beams and cross-furring members that interlock. 

1. Products:  Subject to compliance with requirements, at Contractor’s option, provide one 

of the following in lieu of the carrying channels and furring channels previously specified 

under this Article : 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 

b. Chicago Metallic Corporation; Drywall Grid System. 

c. USG Corporation; Drywall Suspension System. 

2.3 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 
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1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel members to substrates. 

B. Isolation Strips:  Provide one of the following: 

1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel 

stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 

cast-in anchors, and structural framing, for compliance with requirements and other conditions 

affecting performance of the Work. 

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

3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 

overhead structure to ensure that inserts and other provisions for anchorages to building 

structure have been installed to receive hangers at spacing required to support the Work and that 

hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 

advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 

runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials.  Where 

offset anchor plates are required, provide continuous plates fastened to building structure 

not more than 24 inches (610 mm) o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 

for installation of non-load-bearing steel framing.  Do not reduce thickness of fire-

resistive materials below that required for fire-resistance ratings indicated.  Protect 

adjacent fire-resistive materials from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Plaster Assemblies:  Also comply with requirements in ASTM C 841 that apply 

to framing installation. 

2. Portland Cement Plaster Assemblies:  Also comply with requirements in ASTM C 1063 

that apply to framing installation. 



NON-STRUCTURAL METAL FRAMING 

003-10201-014 

 

092216 - 5 

3. Gypsum Veneer Plaster Assemblies:  Also comply with requirements in ASTM C 844 

that apply to framing installation. 

4. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply 

to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 

grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members.  Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 

spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches (406 mm)  o.c. unless otherwise indicated. 

2. Multilayer Application:  16 inches (406 mm)  o.c. unless otherwise indicated. 

3. Tile Backing Panels:  16 inches (406 mm) o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 

walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 

supports or substrates above suspended ceilings except where partitions are indicated to 

terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 

ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 

produce joints at tops of framing systems that prevent axial loading of finished 

assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 

install runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint in 

finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 

structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as required 

for door openings unless otherwise indicated.  Install framing below sills of openings to 

match framing required above door heads. 
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4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 

assembly indicated and support closures and to make partitions continuous from floor to 

underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-

rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated. 

6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 

b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 

inches (150 mm) o.c. 

E. Direct Furring: 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c. 

F. Z-Furring Members: 

1. Erect insulation, specified in Division 07 Section "Thermal Insulation," vertically and 

hold in place with Z-furring members spaced 24 inches (610 mm)  o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall 

with concrete stub nails, screws designed for masonry attachment, or powder-driven 

fasteners spaced 24 inches (610 mm) o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 

extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 

channel to web of attached channel.  At interior corners, space second member no more 

than 12 inches (305 mm) from corner and cut insulation to fit. 

G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 

1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

3.5 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 

spacings required by referenced installation standards for assembly types. 

1. Hangers:  48 inches (1219 mm)  o.c. 

2. Carrying Channels (Main Runners):  48 inches (1219 mm)  o.c. 

3. Furring Channels (Furring Members):  16 inches (406 mm)   o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 

building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 
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1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with locations of hangers required to support standard suspension 

system members, install supplemental suspension members and hangers in the form of 

trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced installation standards . 

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to 

inserts, eye screws, or other devices and fasteners that are secure and appropriate for 

substrate, and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 

to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 

structure and hanger, and in a manner that will not cause hangers to deteriorate or 

otherwise fail. 

5. eteriorate or otherwise fail. 

6. Do not attach hangers to steel roof deck. 

7. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms. 

8. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

9. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support . 

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 

meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 

and butt-cut to fit into wall track. 

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 

mm in 3.6 m)  measured lengthwise on each member that will receive finishes and transversely 

between parallel members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

2. Exterior gypsum board for ceilings and soffits. 

3. Tile backing panels. 

4. Texture finishes. 

B. Related Requirements: 

1. Section 061600 "Sheathing" for gypsum sheathing for exterior walls. 

2. Section 079219 "Acoustical Joint Sealants" for acoustical joint sealants installed in 

gypsum board assemblies. 

3. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing and 

suspension systems that support gypsum board panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Gypsum wallboard. 

2. Gypsum ceiling board. 

3. Glass-mat interior gypsum board. 

4. Exterior gypsum soffit board. 

5. Glass-mat gypsum sheathing board. 

6. Glass-mat, water-resistant backing board. 

7. Interior trim. 

8. Exterior trim. 

9. Aluminum trim. 

10. Joint treatment materials. 

11. Laminating adhesive. 

12. Sound-attenuation blankets. 

13. Acoustical sealant. 

B. Shop Drawings: Show locations and installation of control and expansion joints, including 

plans, elevations, sections, details of components, and attachments to other work. 

C. Samples: For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch- (300-mm-) long length for each trim 

accessory indicated. 

D. Samples for Initial Selection: For each type of trim accessory indicated. 
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E. Samples for Verification: For the following products: 

1. Trim Accessories: Full-size Sample in 12-inch- (300-mm-) long length for each trim 

accessory indicated. 

1.3 MOCKUPS 

A. Build mockups of at least 100 sq. ft. (9 sq. m) in surface area to demonstrate aesthetic effects 

and to set quality standards for materials and execution. 

1. Build mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 

exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 

condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 

panels flat and supported on risers on a flat platform to prevent sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 

manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of gypsum panel and joint finishing material from single source with resources 

to provide products of consistent quality in appearance and physical properties. 
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2.2 PERFORMANCE REQUIREMENTS 

A. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated according to ASTM E90 and classified according to 

ASTM E413 by an independent testing agency. 

2.3 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 

that correspond with support system indicated. 

2.4 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C1396/C1396M. 

1. Thickness: 5/8 inch (15.9 mm). 

2. Long Edges: Tapered. 

B. Gypsum Ceiling Board: ASTM C1396/C1396M. 

1. Thickness: 1/2 inch (12.7 mm). 

2. Long Edges: Tapered. 

2.5 SPECIALTY GYPSUM BOARD 

A. Glass-Mat Interior Gypsum Board: ASTM C1658/C1658M. With fiberglass mat laminated to 

both sides. Specifically designed for interior use. 

B. r interior use. 

1. Core:  5/8 inch (15.9 mm), Type X. 

2. Long Edges: Tapered. 

3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.6 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Board: ASTM C1178/C1178M, with manufacturer's 

standard edges. 

1. Core:  5/8 inch (15.9 mm), Type X. 

2. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.7 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 
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a. Cornerbead. 

b. Bullnose bead. 

c. LC-Bead: J-shaped; exposed long flange receives joint compound. 

d. L-Bead: L-shaped; exposed long flange receives joint compound. 

e. U-Bead: J-shaped; exposed short flange does not receive joint compound. 

f. Expansion (control) joint. 

g. Base-of-Wall Galvanized Moisture Barrier Trim: Galvanized-steel sheet, 2 inches 

(50 mm) high. 

h. Base-of-Wall PVC Moisture Barrier Trim: Extruded PVC, 1-3/4 inch (44 mm) 

high. 

B. Exterior Trim: ASTM C1047. 

1. Material: Hot-dip galvanized-steel sheet, plastic, or rolled zinc. 

2. Shapes: 

a. Cornerbead. 

b. LC-Bead: J-shaped; exposed long flange receives joint compound. 

c. Expansion (Control) Joint: One-piece, rolled zinc with V-shaped slot and 

removable strip covering slot opening. 

C. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

1. Aluminum: Alloy and temper with not less than the strength and durability properties of 

ASTM B221 (ASTM B221M), Alloy 6063-T5. 

2. Finish: Corrosion-resistant primer compatible with joint compound and finish materials 

specified. 

2.8 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

2. Exterior Gypsum Soffit Board: Paper. 

3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh. 

4. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 

with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, 

use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 
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3. Fill Coat: For second coat, use setting-type, sandable topping compound. 

4. Finish Coat: For third coat, use drying-type, all-purpose compound. 

5. Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound. 

D. Joint Compound for Exterior Applications: 

1. Exterior Gypsum Soffit Board: Use setting-type taping compound and setting-type, 

sandable topping compound. 

2. Glass-Mat Gypsum Sheathing Board: As recommended by sheathing board manufacturer. 

E. Joint Compound for Tile Backing Panels: 

1. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel 

manufacturer. 

2. Cementitious Backer Units: As recommended by backer unit manufacturer. 

2.9 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written instructions. 

B. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 

panels to continuous substrate. 

C. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 

0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 

panel manufacturer. 

D. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 

produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 

wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

E. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants." 

F. Thermal Insulation: As specified in Section 072100 "Thermal Insulation." 

G. Vapor Retarder: As specified in Section 072600 "Vapor Retarders." 

2.10 TEXTURE FINISHES 

A. Primer: As recommended by textured finish manufacturer. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 

Installer present, for compliance with requirements and other conditions affecting performance 

of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

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

3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 

abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 

not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 

not more than 1/16 inch (1.5 mm) of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 

supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 

edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 

make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 

etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 

ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in 

area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 

1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 

abutments. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim 

edges with edge trim where edges of panels are exposed. Seal joints between edges and abutting 

structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 

open (unsupported) edges of stud flanges first. 
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I. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 

and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both 

faces of partitions at perimeters and through penetrations. Comply with ASTM C919 and with 

manufacturer's written instructions for locating edge trim and closing off sound-flanking paths 

around or through assemblies, including sealing partitions above acoustical ceilings. 

J. ealing partitions above acoustical ceilings. 

K. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 

installed after panels have been installed on one side. 

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 

2. Ceiling Type:  Ceiling surfaces. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 

extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless 

otherwise indicated or required by fire-resistance-rated assembly, and minimize end 

joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 

of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 

indicated or required by fire-resistance-rated assembly. 

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 

no end joints. Locate edge joints over furring members. 

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 

walls/partitions; apply face layers in same sequence. Apply base layers at right angles to 

framing members and offset face-layer joints one framing member, 16 inches (400 mm) 

minimum, from parallel base-layer joints, unless otherwise indicated or required by fire-

resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers 

vertically (parallel to framing) with joints of base layers located over stud or furring 

member and face-layer joints offset at least one stud or furring member with base-layer 

joints unless otherwise indicated or required by fire-resistance-rated assembly. Stagger 

3. joints on opposite sides of partitions. 

4. On Z-shaped furring members, apply base layer vertically (parallel to framing) and face 

layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with 
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vertical joints offset at least one furring member. Locate edge joints of base layer over 

furring members. 

5. Fastening Methods: Fasten base layers with screws; fasten face layers with adhesive and 

supplementary fasteners. 

D. Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate 

(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum 

board manufacturer's written instructions and temporarily brace or fasten gypsum panels until 

fastening adhesive has set. 

3.4 INSTALLATION OF EXTERIOR GYPSUM PANELS FOR CEILINGS AND SOFFITS 

A. Apply panels perpendicular to supports, with end joints staggered and located over supports. 

1. Install with 1/4-inch (6.4-mm) open space where panels abut other construction or 

structural penetrations. 

2. Fasten with corrosion-resistant screws. 

3.5 INSTALLATION OF TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Panels: Comply with manufacturer's written installation 

instructions and install at locations indicated to receive tile. Install with 1/4-inch (6.4-mm) gap 

where panels abut other construction or penetrations. 

B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 

uniform plane across panel surfaces. 

3.6 INSTALLATION OF TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 

fasteners used for panels. Otherwise, attach trim according to manufacturer's written 

instructions. 

B. Control Joints: Install control joints at locations indicated on Drawings and according to 

ASTM C840 and in specific locations approved by Architect for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners. 

2. LC-Bead: Use at exposed panel edges. 

3. U-Bead: Use at exposed panel edges. 

4. Curved-Edge Cornerbead: Use at curved openings. 

D. Exterior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners. 

2. LC-Bead: Use at exposed panel edges. 
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3.7 FINISHING OF GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 

fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 

decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 2: Panels that are substrate for tile. 

3. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 

Painting." 

E. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer's written instructions for 

use as exposed soffit board. 

F. Glass-Mat Faced Panels: Finish according to manufacturer's written instructions. 

G. Cementitious Backer Units: Finish according to manufacturer's written instructions. 

3.8 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 

non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall 

application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 

discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

END OF SECTION 092900 
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SECTION 093013 - CERAMIC TILING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Porcelain tile. 

2. Glazed wall tile. 

3. Tile backing panels. 

4. Crack isolation membranes. 

5. Setting material. 

6. Grout materials. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for sealing of movement joints in tile surfaces. 

2. Section 092900 "Gypsum Board" for tile backing panels. 

1.2 DEFINITIONS 

A. General: Definitions in ANSI A108 series of tile installation standards and in ANSI A137.1 

apply to Work of this Section unless otherwise specified. 

B. Face Size: Actual tile size, excluding spacer lugs. 

C. Large Format Tile: Tile with at least one edge 15 inches (381 mm) or longer. 

D. Module Size: Actual tile size plus joint width indicated. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review requirements in ANSI A108.01 for substrates and for preparation by other trades. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show locations, plans, and elevations, of each type of tile and tile pattern. 

Show widths, details, and locations of movement joints in tile substrates and finished tile 

surfaces. 

C. Samples for Verification: 
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1. Full-size units of each type and composition of tile and for each color and finish required. 

2. Full-size units of each type of trim and accessory for each color and finish required. 

3. Metal flooring transitions 6-inch (152-mm) lengths. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile 

manufacturer and Installer. 

C. Product Certificates: For each type of product, including product use classification. 

D. Product Test Reports: 

1. Tile-setting and -grouting products. 

2. Certified porcelain tile. 

3. Slip-resistance test reports from qualified independent testing agency. 

E. Field Quality-Control Reports: Water test reports of membrane in wet areas. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials, from the same production run, to Owner that 

match products installed and that are packaged with protective covering for storage and 

identified with labels describing contents. 

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount 

installed for each type, composition, color, pattern, and size indicated. 

2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each type, 

composition, and color indicated. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer is a Five-Star member of the National Tile Contractors Association. 

2. Installer's supervisor for Project holds the International Masonry Institute's Supervisor 

Certification. 

3. Installer employs only Ceramic Tile Education Foundation Certified Installers for 

Project. 

4. Installer employs at least one installer for Project that has completed the Advanced 

Certification for Tile Installers (ACT) certification for installation of membranes. 



CERAMIC TILING 

003-10201-014 

 

093013 - 3 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 

until time of use. Comply with requirements in ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 

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

contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not install tile until construction in spaces is complete and 

ambient temperature and humidity conditions are maintained at the levels indicated in 

referenced standards and manufacturer's written instructions. 

1.10 WARRANTY 

A. System Warranty: Manufacturer's non-prorated comprehensive warranty that agrees to repair 

and replace defective installation areas, material, and labor that fail under normal usage within 

specified warranty period. 

1. Warranty Period:  Ten years from date of Product Purchase. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Tile: Obtain tile of each type and color or finish from single source or producer. 

1. Obtain tile of each type and color or finish from same production run and of consistent 

quality in appearance and physical properties for each contiguous area. 

B. Tiling System: Obtain system products from single manufacturer and each aggregate from 

single source or producer. 

1. Obtain setting and grouting materials, except for unmodified portland cement and 

aggregate, from single manufacturer. 

2. Obtain underlayment from manufacturer of setting and grouting materials. 

3. Obtain waterproof membrane, crack isolation, and other required membranes from 

manufacturer of setting and grouting materials. 

4. Obtain joint sealants from manufacturer of setting and grouting materials. 

C. Accessory Products: Obtain each of the following products specified in this Section from a 

single manufacturer: 

1. Backer units. 
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2.2 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types, 

compositions, and other characteristics indicated. 

1. Provide tile complying with Standard Grade requirements. 

B. ANSI Standards for Tile Installation Materials: Provide materials complying with 

ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 

by TCNA installation methods specified in tile installation schedules, and other requirements 

specified. 

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory and 

package so tile units taken from one package show same range in colors as those taken from 

other packages and match approved Samples. 

D. Mounting: For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard 

with manufacturer unless otherwise indicated. 

1. Where tile is indicated for installation in wet areas, do not use back- or edge-mounted tile 

assemblies unless tile manufacturer specifies in writing that this type of mounting is 

suitable for installation indicated and has a record of successful in-service performance. 

E. Factory-Applied Temporary Protective Coating: Where indicated under tile type, protect 

exposed surfaces of tile against adherence of mortar and grout by precoating with continuous 

film of petroleum paraffin wax, applied hot. Do not coat unexposed tile surfaces. 

2.3 PORCELAIN TILE 

A. Porcelain Tile Type CT-1: Provide product noted in Section 090609 COLOR SCHEDULE. 

2.4 GLAZED WALL TILE 

A. Glazed Wall Tile Type CT-2: Provide product noted in Section 090609 COLOR SCHEDULE. 

2.5 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Gypsum Panel: ASTM C1658/C1658M, with fiberglass mat 

partially or completely embedded into the core. 

1. Core:  5/8 inch (15.9 mm), Type X. 

2. Long Edges: Tapered. 

3. Mold Resistance: ASTM D3273, score of 10 as rated in accordance with ASTM D3274. 
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2.6 CRACK ISOLATION MEMBRANES 

A. General: Manufacturer's standard product that complies with ANSI A118.12 for high 

performance and is recommended by manufacturer for application indicated. Include 

reinforcement and accessories recommended by manufacturer. 

B. Crack Isolation Membrane, Fluid Applied: Liquid-latex rubber or elastomeric polymer. 

2.7 SETTING MATERIALS 

A. Modified Dry-Set Mortar (Thinset): ANSI A118.4. 

1. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 

acrylic additive to which only water must be added at Project site. 

2. Provide prepackaged, dry-mortar mix combined with acrylic resin liquid-latex additive at 

Project site. 

3. For wall applications, provide mortar that complies with requirements for nonsagging 

mortar in addition to other requirements in ANSI A118.4. 

2.8 GROUT MATERIALS 

A. Sand-Portland Cement Grout: ANSI A108.10, consisting of white or gray cement and white or 

colored aggregate as required to produce color indicated. 

B. High-Performance Tile Grout: ANSI A118.7. 

1. Polymer Type: 

a. Dry, redispersible form, prepackaged with other dry ingredients. 

b. Liquid-latex form for addition to prepackaged dry-grout mix. 

2.9 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-based 

formulation provided or approved by manufacturer of tile-setting and adhesive materials for 

installations indicated. 

B. Vapor-Retarder Membrane: Polyethylene sheeting, ASTM D4397, 4.0 mils (0.1 mm) thick. 

C. Metal Flooring Transitions: Profile designed specifically for flooring applications; height to 

match tile and setting-bed thickness. Provide profiles per Section 090609 Color Schedule. 

D. Metal Edge Trim: Profile designed for wall terminations and edge protection. Provide profiles 

per Section 090609 Color Schedule. 

E. Temporary Protective Coating: Formulated to protect exposed surfaces of tile against adherence 

of mortar and grout; compatible with tile, mortar, and grout products and easily removable after 

grouting is completed without damaging grout or tile. 
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F. Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and 

grout surfaces, specifically approved for materials and installations indicated by tile and grout 

manufacturers. 

G. Grout Sealer: Grout manufacturer's standard product for sealing grout joints that does not 

change color or appearance of grout. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 

incompatible with tile-setting materials, including curing compounds and other 

substances that contain soap, wax, oil, or silicone; and comply with flatness tolerances 

required by ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with bonded mortar bed or thinset 

mortar comply with surface finish requirements in ANSI A108.01 for installations 

indicated. 

a. Verify that surfaces that received a steel trowel finish have been mechanically 

scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by sanding or 

grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 

units of work, and similar items located in or behind tile has been completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if 

not coordinated, adjust joint locations in consultation with Architect. 

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

3.2 PREPARATION 

A. Remove coatings, including curing compounds or other coatings, that are incompatible with 

tile-setting materials. 

B. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thinset 

mortar with trowelable leveling and patching compound specifically recommended by tile-

setting material manufacturer. 

C. Where indicated, prepare substrates to receive waterproof membrane by applying a reinforced 

mortar bed that complies with ANSI A108.1 and is sloped 1/4 inch per foot (1:50) toward 

drains. 
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D. Blending: For tile exhibiting color variations, verify that tile has been factory blended and 

packaged so tile units taken from one package show same range of colors as those taken from 

other packages and match approved Samples. If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

E. Substrate Flatness: 

1. For tile shorter than 15 inches (381 mm), confirm that structure or substrate is limited to 

variation of 1/4 inch in 10 ft. (6.4 mm in 3 m) from the required plane, and no more than 

1/16 inch in 12 inches (1.5 mm in 300 mm) when measured from tile surface high points. 

2. For large format tile, tile with at least one edge 15 inches (381 mm) or longer, confirm 

that structure or substrate is limited to 1/8 inch in 10 ft. (3 mm in 3 m) from the required 

plane, and no more than 1/16 inch in 24 inches (1.5 mm in 609 mm) when measured from 

tile surface high points. 

F. Field-Applied Temporary Protective Coating: If indicated under tile type or needed to prevent 

grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of 

temporary protective coating, taking care not to coat unexposed tile surfaces. 

3.3 INSTALLATION OF CERAMIC TILE SYSTEM 

A. Install tile backing panels and treat joints in accordance with ANSI A108.11 and manufacturer's 

written instructions for type of application indicated. 

B. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 

instructions to produce waterproof membrane of uniform thickness that is bonded securely to 

substrate. 

1. Allow waterproof membrane to cure and verify by testing that it is watertight before 

installing tile or setting materials over it. 

C. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 

instructions to produce membrane of uniform thickness that is bonded securely to substrate. 

1. Allow crack isolation membrane to cure before installing tile or setting materials over it. 

D. Mix mortars and grouts to comply with referenced standards and mortar and grout 

manufacturers' written instructions. 

1. Add materials, water, and additives in accurate proportions. 

2. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, 

and other procedures to produce mortars and grouts of uniform quality with optimum 

performance characteristics for installations indicated. 

E. Install tile in accordance with TCNA's "Handbook for Ceramic, Glass, and Stone Tile 

Installation" for TCNA installation methods specified in tile installation schedules. Comply 

with parts of ANSI A108 series that are referenced in TCNA installation methods and specified 

in tile installation schedules, and apply to types of setting and grouting materials used. 
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1. For the following installations, follow procedures in ANSI A108 series of tile installation 

standards for providing 95 percent mortar coverage: 

a. Tile floors consisting of tiles 8 by 8 inches (200 by 200 mm) or larger. 

b. Tile floors consisting of rib-backed tiles. 

2. Extend tile work into recesses and under or behind equipment and fixtures to form 

complete covering without interruptions unless otherwise indicated. Terminate work 

neatly at obstructions, edges, and corners without disrupting pattern or joint alignments. 

3. Accurately form intersections and returns. Perform cutting and drilling of tile without 

marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in 

items for straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and 

other penetrations so plates, collars, or covers overlap tile. 

4. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile 

edges. 

5. Where accent tile differs in thickness from field tile, vary setting-bed thickness so that 

tiles are flush. 

6. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and 

center tile fields in both directions in each space or on each wall area. Lay out tile work 

to minimize use of pieces that are less than half of a tile. Provide uniform joint widths 

unless otherwise indicated. 

a. For tile mounted in sheets, make joints between tile sheets same width as joints 

within tile sheets, so joints between sheets are not apparent in finished Work. 

b. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be 

same size, align joints. 

c. Where tiles are specified or indicated to be whole integer multiples of adjoining 

tiles on floor, base, walls, or trim, align joints unless otherwise indicated. 

7. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions 

indicated. 

F. Movement Joints: Provide movement joints and other sealant-filled joints, including control, 

contraction, and isolation joints, where indicated on Drawings. Form joints during installation 

of setting materials, mortar beds, and tile. Keep joints free of dirt, debris, and setting materials 

prior to filling with sealants. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above 

them. 

G. Metal Flooring Transitions: Install at locations indicated per Section 090609 Color Schedule. 

H. Metal Wall Trim: Install at locations indicated per Section 090609 Color Schedule. 

I. Grout Sealer: Apply grout sealer to cementitious grout joints in tile floors in accordance with 

manufacturer's written instructions. As soon as sealer has penetrated grout joints, remove excess 

sealer and sealer from tile faces by wiping with soft cloth. 



CERAMIC TILING 

003-10201-014 

 

093013 - 9 

3.4 ADJUSTING AND CLEANING 

A. Remove and replace tile that is damaged or that does not match adjoining tile. Provide new 

matching units, installed as specified and in a manner to eliminate evidence of replacement. 

B. Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so they are 

free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile in accordance with tile and grout manufacturer's 

written instructions. Use only cleaners recommended by tile and grout manufacturers and 

only after determining that cleaners are safe to use by testing on samples of tile and other 

surfaces to be cleaned. Protect metal surfaces and plumbing fixtures from effects of 

cleaning. Flush surfaces with clean water before and after cleaning. 

3.5 PROTECTION 

A. Protect installed tile work with kraft paper or other heavy covering during construction period to 

prevent staining, damage, and wear. If recommended by tile manufacturer, apply coat of neutral 

protective cleaner to completed tile walls and floors. 

B. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 

completed. 

C. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 

tile surfaces. 

3.6 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. TCNA F115: Thinset mortar over crack isolation membrane. 

a. Tile Type:  CT-1. 

b. Thinset Mortar:  Modified dry-set mortar. 

c. Grout:  High-performance sanded cement grout. 

d. Crack Isolation Membrane:  As recommended by setting material manufacturer. 

e. Joint Width:  1/8 inch (3.2 mm). 

f. Movement Joints: Types located on Drawings. 

B. Interior Wall Installations, Wood or Metal Studs or Furring: 

1. TCNA W245: Thinset mortar on glass-mat, water-resistant gypsum backer board. 

a. Ceramic Tile Type:  CT-1 (as a base), CT-2. 

b. Thinset Mortar:  Modified dry-set mortar. 

c. Grout:  High-performance sanded cement grout. 

d. Waterproof Membrane:  Fluid-applied membrane. 

e. Joint Width:  1/8 inch (3.2 mm). 

f. Movement Joints: Types located on Drawings. 
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END OF SECTION 093013 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Acoustical panels. 

2. Metal suspension system. 

3. Metal edge moldings and trim. 

B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 

attachment devices to be cast in concrete. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Acoustical panels. 

2. Metal suspension system. 

3. Metal edge moldings and trim. 

B. Samples for Verification: For each component indicated and for each exposed finish required, 

prepared on Samples of sizes indicated below: 

1. Acoustical Panels: Set of 6-inch- (150-mm-) square Samples of each type, color, pattern, 

and texture. 

2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch- (150-mm-) 

long Samples of each type, finish, and color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension-system members. 

2. Structural members to which suspension systems will be attached. 

3. Method of attaching hangers to building structure. 

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment 

devices whose installation is specified in other Sections. 
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4. Carrying channels or other supplemental support for hanger-wire attachment where 

conditions do not permit installation of hanger wires at required spacing. 

5. Size and location of initial access modules for acoustical panels. 

6. Items penetrating finished ceiling and ceiling-mounted items including the following: 

a. Lighting fixtures. 

b. Diffusers. 

c. Grilles. 

d. Speakers. 

e. Sprinklers. 

f. Access panels. 

g. Perimeter moldings. 

7. Show operation of hinged and sliding components covered by or adjacent to acoustical 

panels. 

8. Minimum Drawing Scale:  1/4 inch = 1 foot (1:48). 

B. Qualification Data: For testing agency. 

C. Product Test Reports: For each acoustical panel ceiling, for tests performed by a qualified 

testing agency. 

D. Evaluation Reports: For each acoustical panel ceiling suspension system and anchor and 

fastener type, from ICC-ES. 

E. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Units: Full-size panels equal to 2 percent of quantity installed. 

2. Suspension-System Components: Quantity of each exposed component equal to 2 percent 

of quantity installed. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to Project site and 

store them in a fully enclosed, conditioned space where they will be protected against damage 

from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and 

other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 

moisture content. 
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1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed 

and weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and 

ambient temperature and humidity conditions are maintained at the levels indicated for Project 

when occupied for its intended use. 

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before 

beginning acoustical panel ceiling installation. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Source Limitations for Ceiling System: Obtain each type of acoustical ceiling panel and its 

supporting suspension system from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A in accordance with ASTM E1264. 

2. Smoke-Developed Index:  50 or less. 

B. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. 

Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL or from the listings of another qualified testing 

agency. 

C. ACOUSTICAL PANELS - APC-1: Provide product noted in Section 090609 COLOR 

SCHEDULE. 

2.3 METAL SUSPENSION SYSTEM 

A. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, metal 

suspension system and accessories in accordance with ASTM C635/C635M and designated by 

type, structural classification, and finish indicated. 

A. Wide-Face, Double-Web, Steel Suspension System: Provide product noted in Section 090609 

COLOR SCHEDULE. 

2.4 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 

Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 
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1. Anchors in Concrete: Anchors of type and material indicated below, with holes or loops 

for attaching hangers of type indicated and with capability to sustain, without failure, a 

load equal to five times that imposed by ceiling construction, as determined by testing in 

accordance with ASTM E488/E488M or ASTM E1512 as applicable, conducted by a 

qualified testing and inspecting agency. 

a. Type:  Postinstalled expansion anchors. 

b. Corrosion Protection, Carbon Steel: Components zinc plated in accordance with 

ASTM B633, Class SC 1 (mild) service condition. 

c. Corrosion Protection, Stainless Steel: Components complying with ASTM F593 

and ASTM F594, Group 1 Alloy 304 or 316. 

d. Corrosion Protection, Nickel-Copper Alloy: Components fabricated from nickel-

copper-alloy rods complying with ASTM B164 for UNS No. N04400 alloy. 

2. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory 

devices for attaching hangers of type indicated and with capability to sustain, without 

failure, a load equal to 10 times that imposed by ceiling construction, as determined by 

testing in accordance with ASTM E1190, conducted by a qualified testing and inspecting 

agency. 

B. Wire Hangers, Braces, and Ties: Provide wires as follows: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper. 

2. Stainless Steel Wire: ASTM A580/A580M, Type 304, nonmagnetic. 

3. Nickel-Copper-Alloy Wire: ASTM B164, nickel-copper-alloy UNS No. N04400. 

4. Size: Wire diameter sufficient for its stress at three times hanger design load 

(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire, but 

not less than 0.106-inch- (2.69-mm-) diameter wire. 

C. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint. 

D. Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint. 

E. Angle Hangers: Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- 

(1-mm-) thick, galvanized-steel sheet complying with ASTM A653/A653M, G90 (Z275) 

coating designation; with bolted connections and 5/16-inch- (8-mm-) diameter bolts. 

2.5 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 

indicated, manufacturer's standard moldings for edges and penetrations that comply with 

seismic design requirements; formed from sheet metal of same material, finish, and color as that 

used for exposed flanges of suspension-system runners. 

1. Edge moldings to fit acoustical panel edge details and suspension systems indicated and 

match width and configuration of exposed runners unless otherwise indicated. 

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter 

required to fit penetration exactly. 
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B. Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's 

extruded-aluminum edge moldings and trim of profile indicated or referenced by manufacturer's 

designations, including splice plates, corner pieces, and attachment and other clips, complying 

with seismic design requirements. 

1. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

2. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils (0.04 

mm). Comply with ASTM C635/C635M and coating manufacturer's written instructions 

for cleaning, conversion coating, and applying and baking finish. 

2.6 ACOUSTICAL SEALANT 

A. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 

panel ceilings attach or abut, with Installer present, for compliance with requirements specified 

in this and other Sections that affect ceiling installation and anchorage and with requirements 

for installation tolerances and other conditions affecting performance of acoustical panel 

ceilings. 

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture 

damaged, or mold damaged. 

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

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 

opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 

otherwise indicated, and comply with layout shown on reflected ceiling plans. 

B. Layout openings for penetrations centered on the penetrating items. 

3.3 INSTALLATION OF ACOUSTICAL PANEL CEILINGS 

A. Install acoustical panel ceilings in accordance with ASTM C636/C636M and manufacturer's 

written instructions. 

1. Fire-Rated Assembly: Install fire-rated ceiling systems in accordance with tested fire-

rated design. 

B. Suspend ceiling hangers from building's structural members and as follows: 
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1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to 

miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other 

equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with location of hangers at spacings required to support standard 

suspension-system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above with a 

minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 

screws, or other devices that are secure and appropriate for substrate and that will not 

deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 

members, by attaching to inserts, eye screws, or other devices that are secure and 

appropriate for both the structure to which hangers are attached and the type of hanger 

involved. Install hangers in a manner that will not cause them to deteriorate or fail due to 

age, corrosion, or elevated temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 

hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 

power-actuated fasteners that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, 

install carrying channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 

9. Do not attach hangers to steel roof deck. Attach hangers to structural members. 

10. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported 

directly from hangers unless otherwise indicated; provide hangers not more than 8 inches 

(200 mm) from ends of each member. 

11. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced standards. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 

tight turns. Suspend bracing from building's structural members as required for hangers, without 

attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into 

concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 

where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 

moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. 

and not more than 3 inches (75 mm) from ends. Miter corners accurately and connect 

securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one another. 

Remove and replace dented, bent, or kinked members. 
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F. Install acoustical panels with undamaged edges and fit accurately into suspension-system 

runners and edge moldings. Scribe and cut panels at borders and penetrations to provide precise 

fit. 

1. Arrange directionally patterned acoustical panels as follows: 

a. As indicated on reflected ceiling plans. 

2. For square-edged panels, install panels with edges fully hidden from view by flanges of 

suspension-system runners and moldings. 

3. For reveal-edged panels on suspension-system runners, install panels with bottom of 

reveal in firm contact with top surface of runner flanges. 

4. Paint cut edges of panel remaining exposed after installation; match color of exposed 

panel surfaces using coating recommended in writing for this purpose by acoustical panel 

manufacturer. 

5. Protect lighting fixtures and air ducts in accordance with requirements indicated for fire-

resistance-rated assembly. 

3.4 ERECTION TOLERANCES 

A. Suspended Ceilings: Install main and cross runners level to a tolerance of 1/8 inch in 12 feet (3 

mm in 3.6 m), non-cumulative. 

B. Moldings and Trim: Install moldings and trim to substrate and level with ceiling suspension 

system to a tolerance of 1/8 inch in 12 feet (3 mm in 3.6 m), non-cumulative. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform the following special 

inspections: 

1. Periodic inspection during the installation of suspended ceiling grids in accordance with 

ASCE/SEI 7. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

C. Perform the following tests and inspections of completed installations of acoustical panel 

ceiling hangers and anchors and fasteners in successive stages and when installation of ceiling 

suspension systems on each floor has reached 20 percent completion, but no panels have been 

installed. Do not proceed with installations of acoustical panel ceiling hangers for the next area 

until test results for previously completed installations of acoustical panel ceiling hangers show 

compliance with requirements. 

1. Within each test area, testing agency will select one of every 10 power-actuated fasteners 

and postinstalled anchors used to attach hangers to concrete and will test them for 200 lbf 

(890 N) of tension; it will also select one of every two postinstalled anchors used to 

attach bracing wires to concrete and will test them for 440 lbf (1957 N) of tension. 
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2. When testing discovers fasteners and anchors that do not comply with requirements, 

testing agency will test those anchors not previously tested until 20 pass consecutively 

and then will resume initial testing frequency. 

D. Acoustical panel ceiling hangers, anchors, and fasteners will be considered defective if they do 

not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.6 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 

suspension-system members. Comply with manufacturer's written instructions for cleaning and 

touchup of minor finish damage. 

B. Remove and replace ceiling components that cannot be successfully cleaned and repaired to 

permanently eliminate evidence of damage. 

END OF SECTION 095113 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Thermoset-rubber base. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each type of product indicated and for each color, texture, and 

pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 

long. 

C. Product Schedule: For resilient base and accessory products. Use same designations indicated 

on Drawings. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet (3 linear m) for every or fraction thereof, of each type, 

color, pattern, and size of resilient product installed. 

1.5 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 

aesthetic effects, and to set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 

ambient temperatures maintained within range recommended by manufacturer, but not less than 

50 deg F (10 deg C) or more than 90 deg F (32 deg C). 

1.7 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 

70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products 

during the following periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 

deg C). 

C. Install resilient products after other finishing operations, including painting, have been 

completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 THERMOSET-RUBBER BASE - RB-1 

A. Product Standard: ASTM F1861, Type TS (rubber, vulcanized thermoset), Group I (solid, 

homogeneous). 

1. Style and Location: 

a. Style A, Straight:  Provide in areas with carpet. 

b. Style B, Cove:  Provide in areas with resilient floor coverings. 

B. Thickness: 0.125 inch (3.2 mm). 

C. Height:  4 inches (102 mm). 

D. Lengths:  Coils in manufacturer's standard length. 

E. Outside Corners:  Job formed. 

F. Inside Corners:  Job formed. 

G. Colors:  See Section 090609 COLOR SCHEDULE. 
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2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 

blended hydraulic-cement-based formulation provided or approved by resilient-product 

manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 

products and substrate conditions indicated. 

C. Metal Edge Strips: Nominal 2 inches (50.8 mm) wide, of height required to protect exposed 

edges of flooring, and in maximum available lengths to minimize running joints. See Section 

090609 COLOR SCHEDULE. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of resilient products. 

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

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

resilient products. 

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces according to 

ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed 

with installation only after substrate alkalinity falls within range on pH scale 

recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. (18.6 

sq. m), and perform no fewer than three tests in each installation area and with test areas 

evenly spaced in installation areas. 
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a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 

sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until materials are the same temperature as space where they are 

to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 

materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths if practical without gaps at seams and with tops of adjacent 

pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 

continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 

base with manufacturer's recommended adhesive filler material. 

G. Job-Formed Corners: 

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns 

not less than 3 inches (76 mm) in length. 

a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns 

not less than 3 inches (76 mm) in length. 

a. Miter corners to minimize open joints. 
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3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 

throughout length of each piece. Install reducer strips at edges of floor covering that would 

otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from surfaces. 

2. Sweep and vacuum horizontal surfaces thoroughly. 

3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 096513 
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SECTION 096519 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For each type of resilient floor tile. 

1. Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in 

furniture, cabinets, and cutouts. 

C. Samples for Verification: Full-size units of each color and pattern of floor tile required. 

D. Product Schedule: For floor tile. Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of floor tile to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color, 

and pattern of floor tile installed. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are competent in 

techniques required by manufacturer for floor tile installation and seaming method indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 

floor tile manufacturer for installation techniques required. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient 

temperatures maintained within range recommended by manufacturer, but not less than 50 

deg F (10 deg C) or more than 90 deg F (32 deg C). Store floor tiles on flat surfaces. 

1.9 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 

70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive floor tile during the 

following periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 

deg C). 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing identical 

products according to ASTM E648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 

2.2 PRODUCT 

A. VINYL TILE – LVT-1 

1. Provide product per Section 090609 COLOR SCHEDULE. 
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2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based or 

blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer 

for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit 

floor tile and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of floor tile. 

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

3.2 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 

of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 

tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. 

Proceed with installation only after substrate alkalinity falls within range on pH scale 

recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. (18.6 

sq. m), and perform no fewer than three tests in each installation area and with test areas 

evenly spaced in installation areas. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 

sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. Access Flooring Panels: Remove protective film of oil or other coating using method 

recommended by access flooring manufacturer. 



RESILIENT TILE FLOORING 

003-10201-014 

 

096519 - 4 

D. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

E. Do not install floor tiles until materials are the same temperature as space where they are to be 

installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 

materials into spaces where they will be installed. 

F. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

floor tile. 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 

offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using 

cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 

manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed 

tiles. 

1. Lay tiles with grain running in one direction. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles 

to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking 

device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 

and similar items in installation areas. Maintain overall continuity of color and pattern between 

pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to substrates that 

abut covers and to cover perimeters. 

H. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to produce a 

completed installation without open cracks, voids, raising and puckering at joints, telegraphing 

of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile. 
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B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

C. Protect floor tile from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover floor tile until Substantial Completion. 

END OF SECTION 096519 
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SECTION 096613 - PORTLAND CEMENT TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Poured-in-place portland cement terrazzo flooring. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for sealants installed with terrazzo. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to terrazzo including, but not limited to, the 

following: 

a. Inspect and discuss condition of existing installation and other previous adjacent 

work. 

b. Verify existing construction for purposes of ensuring cohesive aesthetics and 

material quality.  

c. Review and finalize construction schedule, procedures, and verify availability of 

materials, Installer's personnel, equipment, and facilities needed to make progress 

and avoid delays. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each type, material, color, and pattern of terrazzo and accessory 

required showing the full range of color, texture, and pattern variations expected. Label each 

terrazzo Sample to identify manufacturer's matrix color and aggregate types, sizes, and 

proportions. Prepare Samples of same thickness and from same material to be used for the 

Work, in sizes indicated below: 

1. Accessories: 6-inch- (150-mm-) long Samples of each exposed strip item required. 



PORTLAND CEMENT TERRAZZO FLOORING 

003-10201-014 

 

096613 - 2 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Material Certificates: For each type of terrazzo material or product. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An installer who is a contractor member of NTMA. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 

source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 

area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Maintain interior ambient temperature above 50 deg F (10 deg C) 

for 48 hours before and during terrazzo installation. 

B. Field Measurements: Verify actual dimensions of construction contiguous with precast terrazzo 

by field measurements before fabrication. 

C. Provide permanent interior lighting or, if permanent lighting is not in place, simulate permanent 

lighting conditions during terrazzo installation. 

D. Close spaces to traffic during terrazzo installation and for not less than 24 hours after 

installation unless manufacturer recommends a longer period. 

E. Control and collect water and dust produced by portland cement terrazzo grinding operations. 

Protect adjacent construction from detrimental effects of grinding operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NTMA Standards: Comply with NTMA's written recommendations for terrazzo type indicated 

unless more stringent requirements are specified. 

2.2 PORTLAND CEMENT TERRAZZO 

A. Portland Cement Terrazzo System: Match Existing. 
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1. Terrazzo Topping Thickness: Match Existing. 

B. Materials: 

1. Portland Cement: ASTM C150/C150M, Type 1. 

a. Color for Terrazzo Matrix:  Match Existing. 

2. Water: Potable. 

3. Sand: ASTM C33/C33M. 

4. Aggregates: Comply with NTMA gradation standards for mix indicated and contain no 

deleterious or foreign matter. 

a. Abrasion and Impact Resistance: Less than 40 percent loss per 

ASTM C131/C131M. 

b. 24-Hour Absorption Rate: Less than 0.75 percent. 

c. Dust Content: Less than 1.0 percent by weight. 

5. Matrix Pigments: Pure mineral or synthetic pigments, alkali resistant, durable under 

exposure to sunlight, and compatible with terrazzo matrix. 

6. Underbed Bonding Agent: Neat portland cement paste. 

7. Topping Bonding Agent: Neat portland cement paste, or epoxy or acrylic bonding agents 

formulated for use with monolithic terrazzo. 

8. Underbed Reinforcement: Galvanized welded-wire reinforcement, wire 2 by 2 inches (51 

by 51 mm) by 0.062 inch (1.57 mm) in diameter, complying with 

ASTM A1064/A1064M, except for minimum wire size. 

9. Isolation Membrane: Polyethylene sheeting, ASTM D2103, Type 13300, 4 mils (0.1 mm) 

thick; or unperforated asphalt felt, ASTM D226/D226M, Type I (No. 15). 

C. Mixes: 

1. Underbed Mix: One part portland cement to four parts sand and sufficient water to 

provide workability at as low a slump as possible. 

2. Terrazzo Topping Mix: One 94-lb (42.6-kg) bag of portland cement per 200 lb (90.7 kg) 

of aggregate, matrix pigment if required by mix color, and sufficient water to produce a 

workable mix. 

a. Mix Color and Pattern:  Match existing. 

2.3 STRIP MATERIALS 

A. Standard Divider Strips: One-piece, flat-type strips for grouting into sawed joints prepared in 

substrate. 

1. Material: Match Existing 

2. Depth: Match Existing 

3. Width: Match Existing 

B. Control-Joint Strips: Separate, double L-type angles, positioned back to back, that match 

material and color of divider strips and in depth required for topping thickness indicated. 
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2.4 MISCELLANEOUS ACCESSORIES 

A. Strip Adhesive: Recommended by manufacturer for this use. 

B. Anchoring Devices: 

1. Strips: Provide mechanical anchoring devices or adhesives for strip materials as 

recommended by manufacturer and as required for secure attachment to substrate. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene sheet. 

D. Portland Cement Terrazzo Cleaner: Chemically neutral cleaner with pH factor between 7 and 10 

that is biodegradable, phosphate free, and recommended by cleaner manufacturer for use on 

terrazzo type indicated. 

E. Sealer: Slip- and stain-resistant, penetrating-type sealer that is chemically neutral; does not 

affect terrazzo color or physical properties; is recommended by sealer manufacturer; and 

complies with NTMA's written recommendations for terrazzo type indicated. 

1. Surface Friction: Not less than 0.6 according to ASTM D2047. 

2. Acid-Base Properties: With pH factor between 7 and 10. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and areas, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions, including levelness tolerances, 

have been corrected. 

3.2 PREPARATION 

A. Clean substrates of substances, including oil, grease, and curing compounds, that might impair 

terrazzo bond. Provide clean, dry, and neutral substrate for terrazzo application. 

1. Roughen concrete substrates before installing terrazzo system according to NTMA's 

written recommendations. 

B. Protect other work from water and dust generated by grinding operations. Control water and 

dust to comply with environmental protection regulations. 

1. Erect and maintain temporary enclosures and other suitable methods to limit water 

damage and dust migration and to ensure adequate ambient temperatures and ventilation 

conditions during installation. 
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3.3 INSTALLATION, GENERAL 

A. Comply with NTMA's written recommendations for terrazzo and accessory installation. 

B. Installation Tolerance: Limit variation in terrazzo surface from level to 1/4 inch in 10 feet (6.4 

mm in 3 m); noncumulative. 

C. Underbed: 

1. Comply with NTMA's written recommendations for underbed installation. 

2. Sand-Cushion Portland Cement Terrazzo: 

a. Cover entire surface to receive terrazzo with dusting of sand. 

b. Install isolation membrane over sand, overlapping ends and edges a minimum of 3 

inches (75 mm). 

c. Install welded-wire reinforcement, overlapping at edges and ends at least two 

squares. Stop mesh a minimum of 1 inch (25 mm) short of expansion joints. 

3. Bonded Portland Cement Terrazzo: 

a. Saturate structural concrete substrate with water, and slush and broom with 

underbed bonding agent. 

4. Place underbed and screed to elevation indicated below finished floor elevation. 

D. Strip Materials: 

1. Divider and Control-Joint Strips: 

a. Confirm divider strips in field with Architect. 

b. Install strips in adhesive setting bed without voids below strips, or mechanically 

anchor strips as required to attach strips to substrate, as recommended by strip 

manufacturer. 

2. Accessory Strips: Install as required to provide a complete installation. 

3.4 POURED-IN-PLACE TERRAZZO INSTALLATION 

A. Underbed Preparation: 

1. Sand-Cushion Portland Cement Terrazzo: Saturate underbed with water to produce a 

cement slurry. 

2. Bonded Portland Cement Terrazzo: Dampen underbed with water. 

B. Place terrazzo mixture in panels formed by divider strips and trowel mixture to top of strips. 

Seed additional aggregates in matrix to uniformly distribute granular material and produce a 

surface with a minimum of 70 percent aggregate exposure. Roll and compact surface until 

excess cement and water have been extracted. 

1. Portland Cement Terrazzo: Trowel to a dense, uniform, flat surface disclosing lines of 

divider strips. 
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C. Portland Cement Terrazzo Base: Install and finish base at the same time that adjacent flooring is 

installed. 

D. Portland Cement Terrazzo Finishing: Cover terrazzo topping with moisture-retaining cover and 

cure until topping develops sufficient strength to prevent lifting or pulling of aggregate during 

grinding. 

1. Rough Grinding: Grind with 24-grit or finer stones or with comparable diamond plates. 

2. Grouting: After rough grinding, clean terrazzo topping with water and rinse away residue. 

Remove excess rinse water, apply matrix mix to grout surface, and fill voids. After 

grouting, cover surface with moisture-retaining cover to cure grout until ready for fine 

grinding. 

3. Fine Grinding and Polishing: Delay fine grinding until heavy trade work is complete and 

construction traffic through area is restricted. Grind with 80-grit stones or with 

comparable diamond abrasives until grout is removed from surface. 

3.5 REPAIR 

A. If damage occurs during existing terrazzo modifications beyond the scope of the Work, cut out 

and replace terrazzo areas that are damaged and patch to match existing conditions. 

3.6 CLEANING AND PROTECTION 

A. Terrazzo Cleaning: 

1. Remove grinding dust from installation and adjacent areas. 

2. Wash surfaces with cleaner immediately after final cleaning of terrazzo flooring 

according to both NTMA's and manufacturer's written recommendations and 

manufacturer's written instructions; rinse surfaces with water and allow them to dry 

thoroughly. 

B. Protection: Provide final protection and maintain conditions, in a manner acceptable to Installer, 

that ensure that terrazzo is without damage or deterioration at time of Substantial Completion. 

END OF SECTION 096613 
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SECTION 096813 - TILE CARPETING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Carpet tile. 

B. Related Requirements:  

1. Section 096513 "Resilient Base and Accessories" for resilient wall base and accessories 

installed with carpet tile. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to carpet tile installation including, but not 

limited to, the following: 

a. Review delivery, storage, and handling procedures. 

b. Review ambient conditions and ventilation procedures. 

c. Review subfloor preparation procedures. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 

resistance. 

2. Include manufacturer's written installation recommendations for each type of substrate. 

B. Shop Drawings: For carpet tile installation, showing the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 

3. Type of subfloor. 

4. Type of installation. 

5. Pattern of installation. 

6. Pattern type, location, and direction. 

7. Pile direction. 

8. Type, color, and location of insets and borders. 

9. Type, color, and location of edge, transition, and other accessory strips. 

10. Transition details to other flooring materials. 
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C. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of 

available colors for each type of carpet tile. 

1. Include Samples of exposed edge, transition, and other accessory stripping involving 

color or finish selection. 

D. Samples for Verification: Actual sample of finished products for each of the following products 

and for each color and texture required. Label each Sample with manufacturer's name, material 

description, color, pattern, and designation indicated on Drawings and in schedules. 

1. Carpet Tile: Full-size Sample. 

2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch- (300-mm-) long 

Samples. 

E. Product Schedule: For carpet tile. Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency. 

B. Qualification Statements: For Installer. 

C. Sample Warranties: For carpet tile. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles. Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 

procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Extra Stock Material: Furnish extra materials, from the same production run, to Owner that 

match products installed and that are packaged with protective covering for storage and 

identified with labels describing contents. 

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type indicated, 

but no fewer than 10 full-size units. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is certified by the International 

Certified Floorcovering Installers Association at the Commercial II certification level. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.9 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed and 

weathertight, wet-work in spaces is complete and dry, and ambient temperature and humidity 

conditions are maintained at levels planned for building occupants during the remainder of the 

construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 

bond with adhesive and concrete slabs have pH range recommended in writing by carpet tile 

manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 

install carpet tiles before installing these items. 

1.10 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 

failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, the following: 

a. More than 10 percent loss of face fiber, edge raveling, snags, and runs. 

b. Loss of tuft-bind strength. 

c. Excess static discharge. 

d. Delamination. 

e. Dimensional instability. 

3. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE – CPT-1 

A. Provide product as noted in Section 090609 COLOR SCHEDULE. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 

formulation provided or recommended in writing by carpet tile manufacturer. 
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B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive types to suit 

products and subfloor conditions indicated, that comply with flammability requirements for 

installed carpet tile, and that are recommended in writing by carpet tile manufacturer for 

releasable installation. 

C. Metal Edge/Transition Strips: Finish of profile and width as noted in Section 090609 COLOR 

SCHEDULE, of height required to protect exposed edge of carpet, and of maximum lengths to 

minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for maximum moisture content, alkalinity range, installation tolerances, and other 

conditions affecting carpet tile performance. 

B. Examine carpet tile for type, color, pattern, and potential defects. 

C. Concrete Slabs: Verify that finishes comply with requirements specified in Section 033000 

"Cast-in-Place Concrete" and that surfaces are free of cracks, ridges, depressions, scale, and 

foreign deposits. 

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. 

(20 sq. m), and perform no fewer than three tests in each installation area and with test 

areas evenly spaced in installation areas. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation only 

after substrates have maximum moisture-vapor-emission rate of 

3 lb of water/1000 sq. ft. (1.36 kg of water/100 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

c. Perform additional moisture tests recommended in writing by adhesive and carpet 

tile manufacturers. Proceed with installation only after substrates pass testing. 

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

3.2 PREPARATION 

A. General: Comply with CRI 104 and with carpet tile manufacturer's written installation 

instructions for preparing substrates. 

B. Use trowelable leveling and patching compounds, in accordance with manufacturer's written 

instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level cracks, 

holes and depressions 1/8 inch (3 mm) wide or wider, and protrusions more than 1/32 inch 

(0.8 mm) unless more stringent requirements are required by manufacturer's written 

instructions. 
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C. Concrete Substrates: Remove coatings, including curing compounds, and other substances that 

are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using 

solvents. Use mechanical methods recommended in writing by adhesive and carpet tile 

manufacturers. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General: Comply with CRI 104, Section 10, "Carpet Tile," and with carpet tile manufacturer's 

written installation instructions. 

B. Installation Method: See Section 090609 COLOR SCHEDULE.  

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 

furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut 

edges as recommended in writing by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 

flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on carpet tile as marked on subfloor. Use nonpermanent, nonstaining marking 

device. 

H. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner recommended in 

writing by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 

3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 13.7. 

C. Protect carpet tile against damage from construction operations and placement of equipment and 

fixtures during the remainder of construction period. Use protection methods indicated or 

recommended in writing by carpet tile manufacturer. 

END OF SECTION 096813 
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SECTION 099123 - INTERIOR PAINTING AND HIGH PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Primers. 

2. Water-based finish coatings. 

3. Solvent-based finish coatings. 

B. Related Requirements:  

1. Section 055000 "Metal Fabrications" for shop priming metal fabrications. 

2. Section 099600 "High-Performance Coatings" for tile-like coatings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

1. Include preparation requirements and application instructions. 

2. Indicate VOC content. 

B. Samples: For each type of topcoat product. 

C. Samples for Verification: For each type of paint system and each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 

2. Apply coats on Samples in steps to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

D. Product Schedule: Use same designations indicated on Drawings and in the Interior Painting 

Schedule to cross-reference paint systems specified in this Section. Include color designations. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 
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1. Paint Products:  5 percent, but not less than 1 gal. (3.8 L) of each material and color 

applied. 

1.5 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 

and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 

between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures of less than 5 

deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each paint product from single source from single manufacturer. 
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2.2 PAINT PRODUCTS, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

B. Colors:  As indicated in a color schedule. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 

as follows: 

1. Concrete: 12 percent. 

2. Masonry (Clay and CMUs): 12 percent. 

3. Wood: 15 percent. 

4. Gypsum Board: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Verify suitability of substrates, including surface conditions and compatibility, with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to substrates 

and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection if any. 
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C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 

and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk. Do 

not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 

permitted in manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content 

or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written 

instructions. 

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods 

recommended in writing by paint manufacturer. 

G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop 

paint is abraded. Paint exposed areas with the same material as used for shop priming to comply 

with SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by 

mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 

subsequently applied paints. 

I. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 

2. Sand surfaces that will be exposed to view, and dust off. 

3. Prime edges, ends, faces, undersides, and backsides of wood. 

4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler. Sand smooth when dried. 

3.3 INSTALLATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. 

Before final installation, paint surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 

hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 

or factory finished if acceptable to topcoat manufacturers. 
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B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

same material are to be applied. Tint undercoats to match color of topcoat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 

has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 

breaks. 

E. Painting Fire-Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 

and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

e. Metal conduit. 

f. Plastic conduit. 

g. Tanks that do not have factory-applied final finishes. 

h. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

e. Metal conduit. 

f. Plastic conduit. 

g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 

h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry-Film Thickness Testing: Owner may engage the services of a qualified testing and 

inspecting agency to inspect and test paint for dry-film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry-film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
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additional coats as needed to provide dry-film thickness that complies with paint 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners, 

and other contaminants from entering into waterways, sanitary and storm drain systems, 

and ground. 

2. Dispose of contaminants in accordance with requirements of authorities having 

jurisdiction. 

3. Allow empty paint cans to dry before disposal. 

4. Collect waste paint by type and deliver to recycling or collection facility. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints by 

washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Steel and Galvanized Substrates: 

1. Water-Based Light Industrial Coating System: 

a. Prime Coat: Primer, rust-inhibitive, water based:  

1) S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series, at 5.0 to 10 

mils (0.127 to 0.254 mm) wet, 2.0 to 4.0 mils (0.051 to 0.102 mm) dry. 

b. Intermediate Coat: Light industrial coating, interior, water based, matching 

topcoat. 

c. Topcoat: Light industrial coating, interior, water based, semi-gloss:  

1) S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-151 Series, at 

4.0 mils (0.102 mm) wet, 1.5 mils (0.038 mm) dry, per coat. 

B. Gypsum Board Substrates (including GWB ceilings): 

1. Epoxy-Modified Latex System: 

a. Prime Coat: Primer sealer, latex, interior: 
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1) S-W ProMar 200 Zero VOC Interior Latex Primer, B28W2600, at 1.0 mils 

(0.025 mm) dry, per coat. 

b. Intermediate Coat: Epoxy-modified latex, interior, matching topcoat.  

c. Topcoat: Epoxy-modified latex, interior, eggshell: 

1) S-W Pro Industrial Waterbased Catalyzed Epoxy Eggshell, B73-360 Series, 

at 2.0 to 4.0 mils (0.051 to 0.102 mm) dry, per coat. 

END OF SECTION 099123 
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SECTION 101100 - VISUAL DISPLAY UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Visual display board assemblies. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Visual display board assemblies. 

B. Product Data Submittals: For each product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, finishes, and accessories for visual display units. 

2. Include electrical characteristics for motorized units. 

C. Shop Drawings: For visual display units. 

1. Include plans, elevations, sections, details, and attachment to other work. 

2. Include wiring diagrams for power and control wiring. 

D. Samples for Verification: For each type of visual display unit indicated. 

1. Visual Display Panel: Not less than 8-1/2 by 11 inches (215 by 280 mm) indicated for 

final Work. Include one panel for each type, color, and texture required. 

2. Trim: 6-inch- (150-mm-) long sections of each trim profile. 

3. Accessories: Full-size Sample of each type of accessory. 

E. Product Schedule: For visual display units. Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each visual display unit, for tests performed by a qualified testing 

agency. 
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C. Sample Warranties: For manufacturer's special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For visual display units to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-fabricated visual display units completely assembled in one piece. If dimensions 

exceed maximum manufactured unit size, or if unit size is impracticable to ship in one piece, 

provide two or more pieces with joints in locations indicated on approved Shop Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install visual display units until spaces are 

enclosed and weathertight, wet-work in spaces is complete and dry, work above ceilings is 

complete, and temporary HVAC system is operating and maintaining ambient temperature and 

humidity conditions at occupancy levels during the remainder of the construction period. 

1.9 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets: Manufacturer agrees to repair or replace 

porcelain-enamel face sheets that fail in materials or workmanship within specified warranty 

period. 

1. Failures include, but are not limited to, the following: 

a. Surfaces lose original writing and erasing qualities. 

b. Surfaces exhibit crazing, cracking, or flaking. 

2. Warranty Period:  

a. 50 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 
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1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

2.2 VISUAL DISPLAY BOARD ASSEMBLIES 

A. Visual Display Board Assemblies:  See Section 090609 COLOR SCHEDULE. 

B. Visual Display Board Assembly:  factory fabricated. 

1. Assembly:  whiteboard and tackboard. 

2. Corners:  Square. 

3. Width: See Finish Plan. 

4. Height: See Finish Plan. 

5. Mounting Method:  Direct to wall. 

C. Markerboard Panel:  Porcelain-enamel-faced steel markerboard panel on core indicated. 

1. Color:  See Section 090609 COLOR SCHEDULE. 

D. Tackboard Panel:  Natural-cork tackboard panel on core indicated. 

1. Color and Pattern: See Section 090609 COLOR SCHEDULE 

E. Aluminum Frames and Trim: Fabricated from not less than 0.062-inch- (1.57-mm-) thick, 

extruded aluminum; standard size and shape. 

1. Aluminum Finish: See Section 090609 COLOR SCHEDULE. 

F. Joints: Make joints only where total length exceeds maximum manufactured length. Fabricate 

with minimum number of joints, balanced around center of board, as acceptable to Architect. 

G. Chalktray: Manufacturer's standard; continuous. 

1. Box Type: Extruded aluminum with slanted front, grooved tray, and cast-aluminum end 

closures. 

H. Display Rail: Manufacturer's standard, extruded-aluminum display rail with cork insert, end 

stops, and continuous paper holder,  designed to hold accessories. 

1. Size:  1 inch (25 mm) high by full length of visual display unit. 

2. Map Hooks and Clips:  Two map hooks with flexible metal clips for every 48 inches 

(1200 mm) of display rail or fraction thereof. 

3. Flag Holder:  One for each room. 

4. Tackboard Insert Color:  See Section 090609 COLOR SCHEDULE.  

5. Aluminum Color: Match finish of visual display assembly trim. 

I. Paper Holder Display Rail: Extruded aluminum; designed to hold paper by clamping action. 
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2.3 MARKERBOARD PANELS 

A. Porcelain-Enamel Markerboard Panels: Balanced, high-pressure, factory-laminated 

markerboard assembly of three-ply construction, consisting of moisture-barrier backing, core 

material, and porcelain-enamel face sheet with low-gloss finish. Laminate panels under heat and 

pressure with manufacturer's standard, flexible waterproof adhesive. 

1. Face Sheet Thickness:  0.021 inch (0.53 mm) uncoated base metal thickness. 

2. Manufacturer's Standard Core: Minimum 1/4 inch (6 mm) thick, with manufacturer's 

standard moisture-barrier backing. 

2.4 TACKBOARD PANELS 

A. Tackboard Panels: 

1. Facing:  

a. 1/4-inch- (6-mm-) thick, natural cork. 

2. Core: 

a. Manufacturer's standard. 

b. 1/4-inch- (6-mm-) thick hardboard. 

2.5 MATERIALS 

A. Porcelain-Enamel Face Sheet: PEI-1002, with face sheet manufacturer's standard two- or three-

coat process. 

B. Natural-Cork Sheet: Seamless, single-layer, compressed fine-grain cork sheet; bulletin board 

quality; face sanded for natural finish; with surface-burning characteristics indicated. 

C. Hardboard: ANSI A135.4, tempered. 

D. Particleboard: ANSI A208.1, Grade M-1. 

E. MDF: ANSI A208.2, Grade 130. 

F. Fiberboard: ASTM C208 cellulosic fiber insulating board. 

G. Extruded Aluminum: ASTM B221 (ASTM B221M), Alloy 6063. 

H. Adhesives for Field Application: Mildew-resistant, nonstaining adhesive for use with specific 

type of panels, sheets, or assemblies; and for substrate application; as recommended in writing 

by visual display unit manufacturer. 

I. Primer/Sealer: Mildew-resistant primer/sealer complying with requirements in Section 099123 

"Interior Painting and High-Performance Coatings" and recommended in writing by visual 

display unit manufacturer for intended substrate. 
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2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA AMP 500 for recommendations for applying and designating 

finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 

in appearance of adjoining components are acceptable if they are within the range of approved 

Samples and are assembled or installed to minimize contrast. 

2.7 ALUMINUM FINISHES 

A. Baked-Enamel or Powder-Coat Finish: AAMA 2603, except with a minimum dry film thickness 

of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

installation tolerances, surface conditions of wall, and other conditions affecting performance of 

the Work. 

B. Examine roughing-in for electrical power systems to verify actual locations of connections 

before installation of motorized, sliding visual display units. 

C. Examine walls and partitions for proper preparation and backing for visual display units. 

D. Examine walls and partitions for suitable framing depth where sliding visual display units will 

be installed. 

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

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances, such as dirt, mold, and mildew, that could impair the 

performance of and affect the smooth, finished surfaces of visual display boards. 

C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 

cracks, defects, projections, depressions, and substances that will impair bond between visual 

display units and wall surfaces. 
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D. Prime wall surfaces indicated to receive visual display units and as recommended in writing by 

primer/sealer manufacturer and visual display unit manufacturer. 

3.3 INSTALLATION 

A. General: Install visual display surfaces in locations and at mounting heights indicated on 

Drawings, or if not indicated, at heights indicated below. Keep perimeter lines straight, level, 

and plumb. Provide grounds, clips, backing materials, adhesives, brackets, anchors, trim, and 

accessories necessary for complete installation. 

B. Field-Assembled Visual Display Board Assemblies: Coordinate field-assembled units with 

grounds, trim, and accessories indicated. Join parts with a neat, precision fit. 

1. Make joints only where total length exceeds maximum manufactured length. Fabricate 

with minimum number of joints, balanced around center of board, as acceptable to 

Architect. 

2. Where size of visual display board assemblies or other conditions require support in 

addition to normal trim, provide structural supports or modify trim as indicated or as 

selected by Architect from manufacturer's standard structural support accessories to suit 

conditions indicated. 

C. Factory-Fabricated Visual Display Board Assemblies: 

1. Adhere to wall surfaces with egg-size adhesive gobs at 16 inches (400 mm) o.c., 

horizontally and vertically. 

2. Attach concealed clips, hangers, and grounds to wall surfaces and to visual display board 

assemblies with fasteners at not more than 16 inches (400 mm) o.c. Secure tops and 

bottoms of boards to walls. 

D. Visual Display Board Assembly Mounting Heights: Install visual display units at mounting 

heights indicated on Drawings, or if not indicated, at heights indicated below. 

1. Mounting Height for Grades 6 and up:  30 inches above finished floor to top of chalktray. 

3.4 CLEANING AND PROTECTION 

A. Clean visual display units in accordance with manufacturer's written instructions. Attach one 

removable cleaning instructions label to visual display unit in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

C. Cover and protect visual display units after installation and cleaning. 

END OF SECTION 101100 
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SECTION 102600 – STAINLESS STEEL WALL PANELS AND TRIM 

PART 1 – GENERAL 

1.1        SUMMARY 

A. Wall panels for wall protection 

 

1.2        SECTION INCLUDES 

A. Stainless Steel Wall Panels 

 

1.3        SUBMITTALS 

A. Product Data: Manufacturer’s printed product data for each type of stainless steel wall 

panel systems specified. 

B. Detail Drawings: Mounting details with the appropriate adhesives for specific project 

substrates. 

C. Manufacturer’s Installation Instruction: Printed installation instructions for stainless steel 

wall panels. 

 

1.4        DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in unopened factory packaging to the jobsite 

B. Inspect materials at delivery to assure that specified products have been received. 

C. Store in original packaging in a climate controlled location away from direct sunlight. 

 

1.5        PROJECT CONDITIONS 

A. Environmental Requirements: Products must be installed in an interior climate controlled 

environment. 

 

1.6       WARRANTY 

A. Standard MANUFACTURER Limited Lifetime Warranty against material and 

manufacturing defects. 

 

PART 2 – PRODUCTS 

2.1        MANUFACTURER 

A. Basis-Of-Design Product: Inpro Corporation. 

1. Submit comparable products of one the following for approval by architect: 

a. Submit requests for substitution in accordance with Instructions to 

Bidders and Division 01 General Requirements. 

2.2        MANUFACTURED UNITS 

A. Wall Panels 

1. Stainless Steel Wall Panels. Provide stainless steel wall panel systems that 

include panels, top cap, divider trim, inside and outside corner trim. 

a. Panel Size 

1) See elevation, Contractor to verify height from backsplash to 

hood/soffit. 

 

B. Stainless Steel Top and Side Caps 

a. 1” (25mm) sightline, 24 gauge. 120" (3048mm) Length. Receives top 

edge of panels. Stainless Steel - Type 304 (type 304 conforms to NSF 

Standard 51). Attachment: Adhesive mount. 
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2.3        MATERIALS 

A. Stainless Steel 

1. Wall Panels 

a. Thickness - 20 gauge 

b. Type 304 (conforms to NSF Standard 51) 

2. Trim Caps 

a. Thickness - 24 gauge 

b. Type 304 (conforms to NSF Standard 51) 

 

2.4       COMPONENTS 

A. Attachment 

1. Panels 

a. Panels shall be adhered with field applied heavy duty adhesive and foam 

tape. 

2. Trim Pieces 

b. Trim Pieces shall be adhered with field applied heavy duty adhesive. 

 

2.5       FINISH 

A. Stainless Steel: Panels and corner guards shall have a No. 4 satin finish. 

 

PART 3 – EXECUTION  

3.1        EXAMINATION 

A. Examine areas and conditions in which the wall panel systems will be installed. 

1. Complete all finishing operations, including painting, before beginning installation of 

wall panel system materials. 

B. Wall surface shall be dry and free from dirt, grease and loose paint. 

 

3.2         PREPARATION 

A. Surface Prep: Prior to installation, clean the substrate to remove dust, debris and loose 

particles. Ensure the substrate is sound and per project plans. 

B. Acclimate product in temperatures between 65°F and 80°F [18°-27°C] and a humidity 

level less than 80% 24 hours in advance of installation. 

C. The area of installation must temperature and humidity controlled for at least 48 hours 

after installation. 

 

3.3         INSTALLATION 

A. General: Locate the wall panels as indicated on the approved detail drawing for the 

appropriate substrate and in compliance with the installation instructions. Install wall 

panels level and plumb at the height indicated on the drawings. 

 

3.4        CLEANING 

A. At completion of the installation, clean surface in accordance with the manufacturer 

clean-up and maintenance instructions. 
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SECTION 102601 – STAINLESS STEEL CORNER GUARDS 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Corner guard system for wall protection: 

 

1.2 SECTION INCLUDES 

A. Stainless Steel Corner Guard Systems 

 

1.3  SUBMITTALS 

A. Product data for each type of corner guard specified. 

B. Detail drawings indicating mounting details with the appropriate fasteners for 

specific project substrates. 

C. Samples for verification purposes of corner guard, 6" (152mm) long, in full size 

profiles of each type and color indicated. 

D. Cleaning and maintenance instructions for door and wall protection systems. 

 

1.4  DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in unopened factory packaging to the jobsite and store in 

original packaging in a climate controlled location away from direct sunlight. 

 

1.5         PROJECT CONDITIONS 

A. Products must be installed in an interior climate controlled environment. 

 

1.6 WARRANTY 

A. Standard MANUFACTURER Limited Lifetime Warranty against material and 

manufacturing defects. 

PART 2 – PRODUCTS 

2.1        MANUFACTURER 

A. Basis-Of-Design Product: Inpro Corporation. 

1. Submit comparable products of one the following for approval by architect: 

a. Submit requests for substitution in accordance with Instructions to Bidders and Division 

01 General Requirements 

 

2.2  MANUFACTURED UNITS 

 

A. Corner Guards 

1. SS Corner Guards: (Size, Attachment Method, Grade, Thickness - Model) 

a. 3½"(89mm) x 3½"(89mm) x 96” (2.43m) x ⅛" radius, Cement-on, 304 

Stainless Steel, 16 gauge - SAS-183128C-304 
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2.3 MATERIALS 

A. Stainless Steel: Corner Guards shall be manufactured from Type 430, 16 gauge  

 

2.4       COMPONENTS 

A. Attachment 

1. Adhesive: Field applied heavy duty adhesive 

2. Fasteners: Pre-drilled beveled holes and Phillips head screws. 

 

2.5  FINISHES 

A. Stainless steel: No. 4 satin finish. 

PART 3 – EXECUTION  

3.1 EXAMINATION 

A. Examine areas and conditions in which the corner guard systems will be 

installed. 

1. Complete all finishing operations, including painting, before beginning 

installation of corner guards. 

B. Wall surface shall be dry and free from dirt, grease and loose paint. 

 

3.2  PREPARATION 

A. Surface Prep: Prior to installation, clean the substrate to remove dust, debris and loose particles. 

Ensure the substrate is sound and per project plans. 

B. Acclimate product in temperatures between 65°F and 80°F [18°-27°C] and a humidity level less 

than 80% 24 hours in advance of installation. 

C. The area of installation must temperature and humidity controlled for at least 48 hours after 

installation. 

3.3         INSTALLATION 

A. General: Locate the corner guard as indicated on the approved detail drawing for 

the appropriate substrate and in compliance with the MANUFACTURER 

installation instructions. Install corner guard level and plumb at the height 

indicated on the drawings. 

B. Installation of Stainless Steel Corner Guards: 

1. Surface must be dry, clean and properly sealed. 

2. Cement on: Apply a bead of PL Premium Heavy Duty Adhesive in a zigzag 

pattern over the back of each wing of the corner guard. Position corner guard 

on the wall and apply pressure until a tight fit is achieved. 

3. Screw on: Position the corner guard on the wall and attach it using the 

supplied screws. 

4. Remove the protective plastic covering from the exposed surface of the 

corner guard. 

 

3.4   CLEANING 
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A. At completion of the installation, clean surfaces in accordance with the 

MANUFACTURER clean up and maintenance instructions. 
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Public-use washroom accessories. 

2. Underlavatory guards. 

B. Related Requirements: 

1. Section 088300 "Mirrors" for frameless mirrors. 

2. Section 093013 "Ceramic Tiling" for ceramic toilet and bath accessories. 

1.2 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 

for access by people with disabilities, and for proper installation, adjustment, operation, 

cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 

delaying the Work. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Public-use washroom accessories. 

2. Underlavatory guards. 

B. Product Data Submittals: For each product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

2. Include anchoring and mounting requirements, including requirements for cutouts in 

other work and substrate preparation. 

3. Include electrical characteristics. 

C. Samples: For each exposed product and for each finish specified, full size. 

1. Approved full-size Samples will be returned and may be used in the Work. 

D. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 

accessory required. 
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1. Identify locations using room designations indicated. 

2. Identify accessories using designations indicated. 

E. Delegated Design Submittals: For grab bars. 

1. Include structural design calculations indicating compliance with specified structural-

performance requirements. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For manufacturer's special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 OWNER-FURNISHED MATERIALS 

A. Owner-Furnished Materials:  RH (robe hooks), SNWS (sanitary napkin waste receptacle), SNV 

(sanitary napkin vendor), PTD (paper towel dispenser), SD (soap dispenser), and TPD (toilet 

paper dispenser). 

2.2 PERFORMANCE REQUIREMENTS 

A.   Performance: Design accessories and fasteners to comply with the following requirements: 

1. Grab Bars: Installed units are able to resist 250 lbf (1112 N) concentrated load applied in 

any direction and at any point. 

2.3 PUBLIC-USE WASHROOM ACCESSORIES 

A. Source Limitations: Obtain public-use washroom accessories from single source from single 

manufacturer. 

B. Grab Bar - GB: 

1. Mounting: Flanges with concealed fasteners. 

2. Material: Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin) on ends and slip-

resistant texture in grip area. 

3. OD:  1-1/2 inches (38 mm). 

4. Configuration and Length:  As indicated on Drawings. 
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2.4 UNDERLAVATORY GUARDS 

A. Underlavatory Guard: 

1. Description: Insulating pipe covering for supply and drain piping assemblies that 

prevents direct contact with and burns from piping; allow service access without 

removing coverings. 

2. Material and Finish: Antimicrobial, molded plastic, white. 

2.5 MATERIALS 

A. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.031-inch- (0.8-mm-) 

minimum nominal thickness unless otherwise indicated. 

B. Brass: ASTM B19, flat products; ASTM B16/B16M, rods, shapes, forgings, and flat products 

with finished edges; or ASTM B30, castings. 

C. Steel Sheet: ASTM A1008/A1008M, Designation CS (cold rolled, commercial steel), 0.036-

inch- (0.9-mm-) minimum nominal thickness. 

D. Galvanized-Steel Sheet: ASTM A653/A653M, with G60 (Z180) hot-dip zinc coating. 

E. Galvanized-Steel Mounting Devices: ASTM A153/A153M, hot-dip galvanized after fabrication. 

F. Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless otherwise 

recommended by manufacturer or specified in this Section, and tamper and theft resistant where 

exposed, and of stainless or galvanized steel where concealed. 

G. Chrome Plating: ASTM B456, Service Condition Number SC 2 (moderate service). 

2.6 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and 

access panels with full-length, continuous hinges. Equip units for concealed anchorage and with 

corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 

Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories in accordance with manufacturers' written instructions, using fasteners 

appropriate to substrate indicated and recommended by unit manufacturer. Install units level, 

plumb, and firmly anchored in locations and at heights indicated. 

1. Remove temporary labels and protective coatings. 
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B. Grab Bars: Install to comply with specified structural-performance requirements. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 

B. Clean and polish exposed surfaces in accordance with manufacturer's written instructions. 

END OF SECTION 102800 
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SECTION 122413 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manually operated, single-roller shades. 

2. Manually operated, double-roller shades. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood blocking and grounds for mounting roller 

shades and accessories. 

2. Section 079200 "Joint Sealants" for sealing the perimeters of installation accessories for 

light-blocking shades with a sealant. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, features, finishes, and operating instructions for roller shades. 

B. Shop Drawings: Show fabrication and installation details for roller shades, including shadeband 

materials, their orientation to rollers, and their seam and batten locations. 

C. Samples: For each exposed product and for each color and texture specified, 10 inches (250 

mm) long. 

D. Samples for Initial Selection: For each type and color of shadeband material. 

1. Include Samples of accessories involving color selection. 

E. Samples for Verification: For each type of roller shade. 

1. Shadeband Material: Not less than 3 inches (76 mm) square. Mark interior face of 

material if applicable. 

2. Roller Shade: Full-size operating unit, not less than 16 inches (400 mm) wide by 36 

inches (900 mm) long for each type of roller shade indicated. 

3. Installation Accessories: Full-size unit, not less than 10 inches (250 mm) long. 

F. Product Schedule: For roller shades. Use same designations indicated on Drawings. 
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1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Certificates: For each type of shadeband material. 

C. Product Test Reports: For each type of shadeband material, for tests performed by a qualified 

testing agency. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roller shades to include in maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Roller Shades: Full-size units equal to 5 percent of quantity installed for each size, color, 

and shadeband material indicated, but no fewer than one unit. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and 

location of installation using same designations indicated on Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not install roller shades until construction and finish work in 

spaces, including painting, is complete and dry and ambient temperature and humidity 

conditions are maintained at the levels indicated for Project when occupied for its intended use. 

B. Field Measurements: Where roller shades are indicated to fit to other construction, verify 

dimensions of other construction by field measurements before fabrication and indicate 

measurements on Shop Drawings. Allow clearances for operating hardware of operable glazed 

units through entire operating range. Notify Architect of installation conditions that vary from 

Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the 

Work. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED, SINGLE-ROLLER SHADES 

A. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that 

stops shade movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains:  Stainless steel. 

a. Loop Length:  Full length of roller shade. 

b. Limit Stops: Provide upper and lower ball stops. 

c. Chain-Retainer Type:  Chain tensioner, jamb mounted, compliant with ANSI 

WCMA A100.1-2018. 

2. Spring Lift-Assist Mechanisms: Manufacturer's standard for balancing roller shade 

weight and for lifting heavy roller shades. 

a. Provide for shadebands that weigh more than 10 lb (4.5 kg) or for shades as 

recommended by manufacturer, whichever criterion is more stringent. 

B. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses 

required to accommodate operating mechanisms and weights and widths of shadebands 

indicated without deflection. Provide with permanently lubricated drive-end assemblies and 

idle-end assemblies designed to facilitate removal of shadebands for service. 

1. Roller Drive-End Location:  Right side of interior face of shade. 

2. Direction of Shadeband Roll:  Regular, from back (exterior face) of roller. 

3. Shadeband-to-Roller Attachment:  Removable spline fitting into integral channel in tube. 

C. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller 

assembly, operating mechanism, installation accessories, and mounting location and conditions 

indicated. 

D. Roller-Coupling Assemblies: Coordinated with operating mechanism and designed to join up to 

three inline rollers into a multiband shade that is operated by one roller drive-end assembly. 

E. Shadebands: 

1. Shadeband Material:  Light-filtering fabric. 

2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 

b. Color and Finish:  As selected by Architect from manufacturer's full range. 

F. Installation Accessories: 
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1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and 

operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape:  L-shaped. 

b. Height: Manufacturer's standard height required to conceal roller and shadeband 

assembly when shade is fully open, but not less than 3 inches (76 mm). 

2. Endcap Covers: To cover exposed endcaps. 

3. Installation Accessories Color and Finish:  Black. 

2.3 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating: Comply with NFPA 701. Testing by a qualified 

testing agency. Identify products with appropriate markings of applicable testing agency. 

B. Light-Filtering Fabric: Woven fabric, stain and fade resistant. 

1. Source:  Roller shade manufacturer. 

2. Type:  Fiberglass and vinyl. 

3. Weave:  Basketweave. 

4. Thickness: .02”. 

5. Weight: 13.3 oz/sy. 

6. Roll Width: Fit to existing pocket, Contractor to verify. 

7. Orientation on Shadeband:  Up the bolt. 

8. Openness Factor:  1 percent. 

9. Color:  See Section 090609 COLOR SCHEDULE. 

2.4 ROLLER SHADE FABRICATION 

A. Product Safety Standard: Fabricate roller shades to comply with WCMA A 100.1, including 

requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74 

deg F (23 deg C): 

1. Between (Inside) Jamb Installation: Width equal to jamb-to-jamb dimension of opening 

in which shade is installed less 1/4 inch (6 mm) per side or 1/2-inch (13-mm) total, plus 

or minus 1/8 inch (3.1 mm). Length equal to head-to-sill or -floor dimension of opening 

in which shade is installed less 1/4 inch (6 mm), plus or minus 1/8 inch (3.1 mm). 

2. Outside of Jamb Installation: Width and length as indicated, with terminations between 

shades of end-to-end installations at centerlines of mullion or other defined vertical 

separations between openings. 

C. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent possible, 

except as follows: 

1. Vertical Shades: Where width-to-length ratio of shadeband is equal to or greater than 1:4, 

provide battens and seams at uniform spacings along shadeband length to ensure 
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shadeband tracking and alignment through its full range of movement without distortion 

of the material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, operational clearances,and other conditions affecting 

performance of the Work. 

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

3.2 ROLLER SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 

written instructions. 

1. Opaque Shadebands: Located so shadeband is not closer than 2 inches (51 mm) to 

interior face of glass. Allow clearances for window operation hardware. 

B. Roller Shade Locations:  As indicated on Drawings. 

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 

malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller shade surfaces, after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, that ensure that roller shades are without damage or deterioration at time of Substantial 

Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, 

before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain motor-operated roller shades. 

END OF SECTION 122413 
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SECTION 123661.16 - SOLID SURFACING COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid surface material countertops. 

2. Solid surface material backsplashes. 

3. Solid surface material end splashes. 

B. Related Requirements: 

1. See plumbing schedule for sinks and plumbing fittings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For countertop materials and sinks. 

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 

methods of joining, and cutouts for plumbing fixtures. 

1. Show locations and details of joints. 

2. Show direction of directional pattern, if any. 

C. Samples for Verification: For the following products: 

1. Countertop material, 6 inches (150 mm) square. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For solid surface material countertops to include in maintenance manuals. 

Include Product Data for care products used or recommended by Installer and names, addresses, 

and telephone numbers of local sources for products. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops 

similar to that required for this Project, and whose products have a record of successful in-

service performance. 
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B. Installer Qualifications: Fabricator of countertops. 

1.6 FIELD CONDITIONS 

A. Field Measurements: Verify dimensions of countertops by field measurements after base 

cabinets are installed but before countertop fabrication is complete. 

1.7 COORDINATION 

A. Coordinate locations of utilities that will penetrate countertops or backsplashes. 

PART 2 - PRODUCTS 

2.1 SOLID SURFACE COUNTERTOP MATERIALS (SSM-1) 

1. Colors and Patterns: See Section 090609 COLOR SCHEDULE. 

B. Particleboard: ANSI A208.1, Grade M-2. 

C. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch 

sanded. 

2.2 FABRICATION 

A. Fabricate countertops according to solid surface material manufacturer's written instructions and 

to the AWI/AWMAC/WI's "Architectural Woodwork Standards." 

1. Grade:  Premium. 

B. Configuration: 

1. Front:  Straight, slightly eased at top. 

2. Backsplash:  Straight, slightly eased at corner. 

3. End Splash:  Matching backsplash. 

C. Countertops:  

1. 1/2-inch- (12.7-mm-) thick, solid surface material with front edge built up with same 

material. 

D. Backsplashes:  1/2-inch- (12.7-mm-) thick, solid surface material. 

E. Fabricate tops with shop-applied edges unless otherwise indicated. Comply with solid surface 

material manufacturer's written instructions for adhesives, sealers, fabrication, and finishing. 

1. Fabricate with loose backsplashes for field assembly. 

F. Joints: 
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1. Fabricate countertops without joints. 

G. Cutouts and Holes: 

1. Undercounter Plumbing Fixtures: Make cutouts for fixtures using template or pattern 

furnished by fixture manufacturer. Form cutouts to smooth, even curves. 

a. Provide vertical edges, slightly eased at juncture of cutout edges with top and 

bottom surfaces of countertop and projecting 3/16 inch (5 mm) into fixture 

opening. 

b. Provide vertical edges, rounded to 3/8-inch (10-mm) radius at juncture of cutout 

edges with top surface of countertop, slightly eased at bottom, and projecting 3/16 

inch (5 mm) into fixture opening. 

c. Provide 3/4-inch (20-mm) full bullnose edges projecting 3/8 inch (10 mm) into 

fixture opening. 

2. Counter-Mounted Plumbing Fixtures: Prepare countertops in shop for field cutting 

openings for counter-mounted fixtures. Mark tops for cutouts and drill holes at corners of 

cutout locations. Make corner holes of largest radius practical. 

2.3 INSTALLATION MATERIALS 

A. Adhesive: Product recommended by solid surface material manufacturer. 

B. Sealant for Countertops: Comply with applicable requirements in Section 079200 "Joint 

Sealants." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates to receive solid surface material countertops and conditions under which 

countertops will be installed, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of countertops. 

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

3.2 INSTALLATION 

A. Install countertops level to a tolerance of 1/8 inch in 8 feet (3 mm in 2.4 m), 1/4 inch (6 mm) 

maximum. Do not exceed 1/64-inch (0.4-mm) difference between planes of adjacent units. 

B. Fasten countertops by screwing through corner blocks of base units into underside of 

countertop. Predrill holes for screws as recommended by manufacturer. Align adjacent surfaces 

and, using adhesive in color to match countertop, form seams to comply with manufacturer's 

written instructions. Carefully dress joints smooth, remove surface scratches, and clean entire 

surface. 
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C. Fasten subtops to cabinets by screwing through subtops into cornerblocks of base cabinets. 

Shim as needed to align subtops in a level plane. 

D. Secure countertops to subtops with adhesive according to solid surface material manufacturer's 

written instructions. Align adjacent surfaces and, using adhesive in color to match countertop, 

form seams to comply with manufacturer's written instructions. Carefully dress joints smooth, 

remove surface scratches, and clean entire surface. 

E. Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops 

adjacent to joints to prevent adhesive smears. 

1. Install metal splines in kerfs in countertop edges at joints. Fill kerfs with adhesive before 

inserting splines and remove excess immediately after adjoining units are drawn into 

position. 

2. Clamp units to temporary bracing, supports, or each other to ensure that countertops are 

properly aligned and joints are of specified width. 

F. Install backsplashes and end splashes by adhering to wall and countertops with adhesive. Mask 

areas of countertops and splashes adjacent to joints to prevent adhesive smears. 

G. Install aprons to backing and countertops with adhesive. Mask areas of countertops and splashes 

adjacent to joints to prevent adhesive smears. Fasten by screwing through backing. Predrill 

holes for screws as recommended by manufacturer. 

H. Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent 

damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to 

finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent 

snipping. 

1. Seal edges of cutouts in particleboard subtops by saturating with varnish. 

I. Apply sealant to gaps at walls; comply with Section 079200 "Joint Sealants." 

END OF SECTION 123661.16 
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SECTION 22 05 00 - BASIC PLUMBING MATERIALS AND METHODS 

DESIGN REQUIREMENTS 

A. Remodel:  Do not leave abandoned materials in place.  Remove all equipment, pipes, ducts, 

controls, hangers, etc.  All piping or tubing to be capped or plugged. 

B. Demolition:  OPS has first rights to salvage any items to be removed from the site.  The Con-

tractor is responsible for disposing of the balance of demolition. 

C. Coordination of Work:  Include a table defining responsibilities for furnishing, setting and wir-

ing (power and control) of items designed into the project. 

D. Provide first off the main ball valve and union on upstream side of dielectric fittings.  Dielectric 

waterway couplings and nipples with thermoplastic liner are preferred for dissimilar piping iso-

lation. 

E. Run outs or take offs from mains (etc.) to be taken from the side or top of pipe not the bottom of 

pipe. 

F. Isolation Valve required at all branch lines at take-off from main. 

G. Install Isolation Valve before Strainer-Union-Etc.  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Pipe and pipe fittings. 

B. Dielectric fittings. 

C. Piping specialties. 

D. Installation requirements common to piping systems and specification sections. 

E. Installation requirements common to equipment specification sections. 

F. Disinfecting water lines. 

G. Testing and repair. 

H. Final completion. 

I. Record drawings. 

J. Maintenance and operating manuals. 
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K. Lubrication and packing. 

1.2 QUALITY ASSURANCE 

A. Any manufacturer other than basis of design shall be responsible for any additional 

requirements for electrical service, physical space limitations, and capacities at no additional 

cost to the project. 

B. Materials and installation shall comply with requirements of governing regulations and 

controlling agencies. 

C. All materials used shall be first grade of their kind and shall be new and in first-class condition 

when installed. 

D. Work done by the Contractor shall include the services of an experienced superintendent. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Piping and tubing shall include factory-applied end caps. 

B. All piping and tubing shall be elevated from grade for onsite storage. 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

D. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending. 

1.4 SEQUENCING AND SCHEDULING 

A. Coordinate mechanical equipment installation with other building components. 

B. Arrange for pipe spaces, chases, slots, and openings in the building structure during progress of 

construction. 

C. Coordinate installation of sleeves and supporting devices with concrete and structural 

components. 

D. Coordinate connection of mechanical systems with underground and overhead utilities and 

services. 

E. Coordinate requirements for access panels and doors. 

F. Coordinate installation of identifying devices. 

1.5 PROJECT CONDITIONS 

A. Mechanical support shall only be permitted at steel joist panel points. 
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B. Any supplemental steel required for support between building structural members shall be the 

responsibility of the Mechanical Contractor. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Valve Tags and Pipe Labels: 

1. Seton 

2. Brimar 

3. Brady 

B. Thermometers: 

1. U.S. Gauge 

2. Weiss 

3. Marshalltown Instruments 

4. Trerice 

5. Weksler 

C. Pressure/Temperature Test Ports: 

1. Sysco 

2. Pete’s Plugs 

3. Autoflow 

4. Watts 

D. Hangers and Supports: 

1. B-Line 

2. Elcen Metal Products 

3. Michigan 

4. Pipe Shields 

5. Grinnell 

6. Carpenter & Patterson 

E. Ceiling Grid Markers: 

1. Avery 

2. Dennison 

F. Strainers: 

1. Ross 

2. Mueller 

3. Paget 

4. Tate Andale 

5. Hayward 
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6. Elliot 

7. Metraflex 

8. Illinois 

9. Hoffman 

G. Firestopping Sealant: 

1. 3M 

2. STI Pensil 

3. Nelson 

4. Proset 

5. Pipe Shields 

H. Prefabricated Sleeves: 

1. Shamrock Crete-Sleeve 

2. Proset 

3. Pipe Shields 

2.2 PIPE AND PIPE FITTINGS 

A. Pipe threads shall meet ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

B. Pipe-flange gasket materials shall meet ASME B16.21, nonmetallic, flat, asbestos-free. 

C. Pipe Flanges 

1. Full face shall be Class 125, cast iron and cast-bronze material. 

2. Narrow face shall be Class 250, cast-iron and cast steel material. 

D. Flange bolts and nuts shall meet ASME B18.2.1. 

E. Solder filler materials shall meet ASTM B 32. 

1. Alloy Sn95 and Sn94 shall be used. 

F. Brazing filler materials shall meet AWS A5.8. 

G. Welding filler metals shall comply with AWS D10.12. 

1. Solvent materials shall meet standard solvent cement requirements. 

2. CPVC piping shall meet ASTM F 493.  

3. PVC piping shall meet ASTM D 2564.  Include primer according to ASTM F 656. 

4. Plastic pipe seals shall meet ASTM F 477 

5. Flanged, ductile-iron gasket, bolts, and nuts shall meet AWWA C 110. 

2.3 DIELECTRIC FITTINGS 

A. Fittings shall be zinc plated with a thermoplastic liner, rated for 250 degrees F minimum. 
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2.4 PIPING SPECIALTIES 

A. Piping sleeves shall be constructed of galvanized sheet metal or steel pipe.  Steel pipe shall 

meet requirements of ASTM A 53, Type E, Grade A, Schedule 40.  Sleeves for copper piping 

shall be of compatible material to prevent interaction of piping materials. 

B. Escutcheons shall be manufactured wall, ceiling, and floor plates, split-type, and of heavy 

chrome-plated construction. 

2.5 PRESSURE GAUGES 

A. Install pressure gauge between supply and return with associated valves. 

B. Pressure temperature test plugs shall be provided in lieu of pressure gauges.  Test plugs shall be 

linked as required to extend beyond the insulation surface.  Provide two test kits.  Plugs shall be 

provided in the following locations: 

1. Inlet and outlet of water heaters (Pressure gauges and thermometers). 

2. Suction and discharge of pumps (Pressure gauges and thermometers). 

3. On each side of all strainers (Pressure temperature test plugs). 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. Install piping as indicated unless deviations to layout are approved on Coordination 

Drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 
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J. Select system components with pressure rating equal to or greater than system operating 

pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing 

of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple 

with cap, at low points in piping system mains and elsewhere as required for system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install valves according to the following: 

1. Section 220523 "Plumbing Valves." 

P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 

equipment, and elsewhere as indicated. 

Q. Install shutoff valve immediately upstream of each dielectric fitting. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  

S. Install sleeve seals for piping penetrations of concrete walls and slabs. 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

3.2 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples. 

3.1 HANGERS AND SUPPORTS 

A. Comply with requirements in Section 230529 "Hangers and Supports” for hanger, support, 

and anchor devices. Comply with the following requirements for maximum spacing of 

supports.  

3.2 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 
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C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube 

end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using 

lead-free solder alloy complying with ASTM B 32. 

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 

Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M. 

E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 

full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 

threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. Do not use pipe sections that have cracked or open welds. 

F. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings 

according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix. 

3. PVC Pressure Piping: Join ASTM D 1785 schedule number, PVC pipe and PVC socket 

fittings according to ASTM D 2672. Join other-than-schedule number PVC pipe and 

socket fittings according to ASTM D 2855. 

4. PVC Nonpressure Piping: Join according to ASTM D 2855. 

3.3 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 

maintenance. 

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join 

dissimilar piping materials. 

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code. 

D. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment 

connections. Provide shutoff valve and union for each connection. Use flanges instead of unions 

for NPS 2-1/2 and larger for supply piping connections shall be the same as or larger than 

equipment connections. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
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1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made. Perform tests specified below in presence of authorities 

having jurisdiction: 

1) Roughing-in Inspection: Arrange for inspection of piping before concealing 

or closing in after roughing in and before setting fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 

with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests 

or inspections, make required corrections and arrange for reinspection. 

d. Reports: Prepare inspection reports and have them signed by authorities having 

jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are not air 

bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired. If testing is performed in segments, submit a 

separate report for each test, complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 

unconcealed until it has been tested and approved. Expose work that was covered 

or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psi above operating pressure, 

without exceeding pressure rating of piping system materials. Isolate test source 

and allow it to stand for four hours. Leaks and loss in test pressure constitute 

defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 

until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 
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a. Manually adjust ball-type balancing valves in hot-water-circulation return piping 

to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 

6. Remove and clean strainer screens. Close drain valves and replace drain plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.6 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or 

AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 

of chlorine. Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 

ppm of chlorine. Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 

system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Clean non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 

not prescribed, follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 

procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-

sample approvals from authorities having jurisdiction. 
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D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses  

END OF SECTION 22 05 00 
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SECTION 22 05 19 - PIPING THERMOMETERS AND GAUGE 

DESIGN REQUIREMENTS 

A. Pressure gauges shall be 3½” to 4½” diameter. 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Thermometers and fittings. 

1. Bimetallic-actuated thermometers  

2. Liquid-in-glass thermometers. 

3. Thermowells. 

4. Dial-type pressure gages. 

5. Gage attachments. 

6. Test plugs and fittings. 

7. Test-plug kits  

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Thermometers: 

1. U.S. Gauge 

2. Weiss 

3. Marshalltown Instruments 

4. Trerice 

5. Weksler 

B. Pressure/Temperature Test Ports: 

1. Sysco 

2. Pete’s Plugs 

3. Autoflow 

4. Watts 

C. Pressure Gauges: 

1. Weiss 

2. Marsh 

3. Marshalltown Instruments 

2.2 BIMETALLIC-ACTUATED THERMOMETERS 
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A. Standard: ASME B40.200. 

B. Case: Liquid-filled type(s); stainless steel with 3-1/2 inch nominal diameter. 

C. Dial: Nonreflective aluminum with permanently etched scale markings and scales in deg F. 

D. Connector Type(s): Union joint, adjustable angle with unified-inch screw threads. 

E. Connector Size: 1/2 inch, with ASME B1.1 screw threads. 

F. Stem: 0.25 or 0.375 inch (6.4 or 9.4 mm) in diameter; stainless steel. 

G. Window: Plain glass. 

H. Ring: Stainless steel. 

I. Element: Bimetal coil. 

J. Pointer: Dark-colored metal. 

K. Accuracy: Plus or minus 1 percent of scale range 

2.3 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers: 

1. Standard: ASME B40.200. 

2. Case: Cast aluminum; 4-1/2-inch nominal size. 

3. Case Form: Back angle unless otherwise indicated. 

4. Tube: Glass with magnifying lens and blue or red organic liquid. 

5. Tube Background: Nonreflective aluminum with permanently etched scale markings 

graduated in deg F. 

6. Window: Glass or plastic. 

7. Stem: Aluminum or brass and of length to suit installation. 

a. Design for Thermowell Installation: Bare stem. 

8. Connector: 3/4 inch (19 mm), with ASME B1.1 screw threads. 

9. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale  

2.4 LIGHT-ACTIVATED THERMOMETERS 

A. Direct-Mounted, Light-Activated Thermometers: 

1. Case: Plastic; 7-inch nominal size unless otherwise indicated. 

2. Scale(s): Deg F. 

3. Case Form: Adjustable angle . 

4. Connector: 1-1/4 inches, with ASME B1.1 screw threads. 

5. Stem: Aluminum and of length to suit installation. 
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a. Design for Thermowell Installation: Bare stem. 

6. Display: Digital. 

7. Accuracy: Plus or minus 2 deg F  

2.5 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Standard: ASME B40.100. 

2. Case: Liquid-filled type(s); cast aluminum or drawn steel, 4-1/2- nominal diameter. 

3. Pressure-Element Assembly: Bourdon tube unless otherwise indicated. 

4. Pressure Connection: Brass, with NPS 1/4, ASME B1.20.1 pipe threads and bottom-

outlet type unless back-outlet type is indicated. 

5. Movement: Mechanical, with link to pressure element and connection to pointer. 

6. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi. 

7. Pointer: Dark-colored metal. 

8. Window: Glass. 

9. Ring: Metal. 

10. Accuracy: Grade B, plus or minus 2 percent of middle half of scale range 

2.6 GAGE ATTACHMENTS 

A. Snubbers: ASME B40.100, brass; with NPS ¼, ASME B1.20.1 pipe threads and piston type 

surge-dampening device. Include extension for use on insulated piping. 

B. Valves: Brass ball, with NPS 1/4 , ASME B1.20.1 pipe threads. 

2.7 TEST PLUGS 

A. Description: Test-station fitting made for insertion into piping tee fitting. 

B. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include extended 

stem on units to be installed in insulated piping. 

C. Thread Size: NPS 1/4, ASME B1.20.1 pipe thread. 

D. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F. 

E. Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber. 

2.8 TEST-PLUG KITS 

A. Furnish one test-plug kit(s) containing one thermometer(s), one pressure gage and adapter, and 

carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of di-

ameter to fit test plugs and of length to project into piping. 



 

 
PIPING THERMOMETERS AND GAUGE 

003-10201-014  220519 - 4 

B. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inchdiameter dial and 

tapered-end sensing element. Dial range shall be at least 25 to 150 deg F range. 

C. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- diameter dial and probe. 

Dial range shall be at least 0 to 150 psig. 

2.9 Carrying Case: Metal or plastic, with formed instrument padding 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending a minimum of 2 inches into fluid and in vertical 

position in piping tees. 

B. Install thermowells of sizes required to match thermometer connectors. Include bushings if 

required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions. 

F. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 

most readable position. 

G. Install valve and snubber in piping for each pressure gage for fluids. 

H. Install test plugs in piping tees. 

I. Install thermometers in the following locations: 

1. Inlet and outlet of each water heater. 

2. Inlet and outlet of each domestic hot-water storage tank. 

3. Inlet and outlet of each remote domestic water chiller. 

J. Install pressure gages in the following locations: 

1. Building water service entrance into building. 

2. Inlet and outlet of each pressure-reducing valve. 

3. Suction and discharge of each domestic water pump. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance 

of meters, gages, machines, and equipment. 

3.3 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility 

END OF SECTION 22 05 19 
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SECTION 22 05 23 - PLUMBING THERMOSTATIC MIXING VALVES 

DESIGN REQUIREMENTS 

A. Building:  Store water at 140°F.  Mix (temper) to 110°F.  Janitor closet to have 140°F hot water.  

Kitchen to have both 110°F and 140°F water. 

1. Second mixing valve at point of use is allowed only at emergency eyewash/shower loca-

tions.  Where a secondary mixing valve is recommended beyond the primary system mix-

ing valve, review with OPS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Building thermostatic mixing valves. 

1.2 QUALITY ASSURANCE 

A. Thermostatic mixing valves shall meet Local Plumbing Code requirements. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Temperature-Actuated Water Mixing Valves: 

1. Powers 

2. Bradley 

3. Symmons 

4. Lawler 

2.2 BUILDING THERMOSTATIC MIXING VALVES 

A. Thermostatic, Water Mixing Valves: 

1. The mixing valve shall control the domestic hot water temperature distributed throughout 

the building.  Include thermometers on distribution lines. The mixing valve shall have a 

thermostatic sensing unit.  The mixing valve shall fail to the cold water side 

2. Standard: ASSE 1017. 

3. Pressure Rating: 125 psig minimum unless otherwise indicated. 

4. Type: Cabinet-type, thermostatically controlled, water mixing valve. 

5. Material: Bronze body with corrosion-resistant interior components. 

6. Connections: Threaded inlets and outlet. 
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7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle. 

8. Tempered-Water Setting: 110 deg F. 

9. Valve Finish: Rough bronze. 

10. Piping Finish: Copper. 

B. Cabinet: Factory fabricated, stainless steel, for recessed or surface mounting and with hinged, 

stainless-steel door 

C. Domestic hot water anti-scald thermostatic mixing control valve unit shall include swivel action 

check stops, removable cartridge with strainer, stainless steel piston and liquid fill thermal mo-

tor with bellows element mounted out of water. Include shut off valves on all lines connected to 

mixing valve. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on in-

lets and with shutoff valve on outlet. 

B. Install cabinet-type units recessed in wall as specified. 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping specialties adjacent to equipment and machines, allow space for service 

and maintenance. 

3.3 IDENTIFICATION 

A. Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or sign on 

or near each of the following: 

1. Primary water tempering valves. 

3.4 ADJUSTING 

A. Set field-adjustable temperature set points of temperature-actuated, water mixing valves 

END OF SECTION 22 05 23 
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SECTION 22 05 23.10 – PLUMBING VALVES 

DESIGN REQUIREMENTS 

A. Gate valves by Watts Regulator Co. are not acceptable (per OPS Maintenance Staff). 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Valves 

1.2 QUALITY ASSURANCE 

A. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service. 

B. The following standards apply: 

1. ANSI B16.10, MSS SP-67-90 Butterfly Valves. 

2. MSS SP-70-90 Cast Iron Gate Valves, Flanged or Threaded Ends. 

3. MSS SP-78-92 Cast Iron Plug Valves Flanged and Threaded. 

4. MSS SP-80-87 Bronze Gate, Globe, and Check Valves. 

5. MSS SP-85-85 Cast Iron Globe and Angle Valves, Flanged and Threaded Ends. 

6. MSS SP-110-92 Ball Valves Threaded, Socket-Welded, Solder Joint, Grooved and Flared 

Ends. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Gate Valves: 

1. Crane 

2. Walworth 

3. Powell 

4. Jenkins 

5. Stockham 

6. Victaulic 

7. Lunkenheimer 

8. Milwaukee 

9. Hammond 

10. Nico 

11. Mueller 

12. Grinnell 
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B. Globe, Check, and Butterfly Valves: 

1. Crane 

2. Walworth 

3. Powell 

4. Jenkins 

5. Stockham 

6. Victaulic 

7. Lunkenheimer 

8. Milwaukee 

9. Hammond 

10. Nico 

11. Mueller 

12. Grinnell 

13. Watts 

C. Silent Check Valves: 

1. Mission 

2. Centerline 

3. MuellerWatts 

4. Marlin 

5. Metraflex 

D. Silent Check Valves:  

1. Mission 

2. Centerline 

3. MuellerWatts 

4. Marlin 

5. Metraflex 

E. Ball Valves with Packing Nut: 

1. Apollo 

2. Lunken 

3. Stockham 

4. Neles-Hamesbury 

5. Crane 

6. Worcester 

7. Milwaukee 

8. Watts 

F. Water Pressure Reducing Valves:  

1. Wilkins 

2. Watts 

3. Bell and Gossett 

4. Cla-Val Co. 
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2.2 COMPONENTS 

A. Gate Valves: 

1. 2-1/2 Inch NPS and Smaller: Cast-iron body with threaded connections for steel piping 

systems. Bronze body with soldered or threaded connections for copper piping systems, 

solid-bronze wedge, Class 125 or 150, rising stem, and soldered or threaded connections. 

2. 3 Inch NPS and Larger:  Cast-iron body and bonnet, Class 125, solid cast-iron wedge, 

outside screw and yoke, and flanged connections. 

B. Ball Valves: 

1. Bronze body and bonnet, two-piece construction, chrome-plated ball, standard port for 2-

1/2 inch NPS and smaller and full port for 3 inch NPS valves, Class 150, with stem ex-

tensions for insulated piping and memory stops. 

C. Plug Valves (For Natural Gas Piping Systems Only): 

1. Cast-iron body and bonnet, cast-iron plug, 175 psig, with lever operator.  

D. Globe Valves: 

1. 2-1/2 Inch NPS and Smaller:  Cast-bronze body and bonnet, Class 125 or 150, with 

threaded or soldered connections. 

2. 3 Inch NPS and Larger:  Cast-bronze body and bonnet, Class 125, outside screw and 

yoke, with flanged connections 

E. Butterfly Valves:  Cast-iron body and bonnet, Class 250, 200 psig working pressure, stainless-

steel stem; lug, or grooved style connections. (For HVAC systems only) 

1. Disc Type:  Stainless steel – E.P.D.M. sent – brass or bronze disc. 

2. Operator: 

a. Standard lever handle. 

b. Standard lever handle with memory stop. 

c. Lever handle with latch lock. 

d. Gear with position indicator. 

e. Gear with position indicator and chain wheel. 

f. Chain wheel. 

F. Check Valves 

1. Swing Type, 2-1/2 Inch NPS and Smaller:  Bronze body, Class 125 or 150, horizontal 

swing, with threaded or soldered connections. 

2. Swing Type, 3 Inch NPS and Larger:  Cast-iron body, Class 125, horizontal swing, with 

flanged or grooved connections. 

a. Wafer Type:  Class 125, cast-iron body, bronze disc, with stainless-steel pins and 

springs. 

b. Lift Type:  Class 125, bronze body and cap, horizontal or vertical pattern, bronze 

disc, with threaded or soldered connections. 
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c. Inline spring check – 600# Watts. 

G. Water Pressure Reducing Valves 

1. A Water Pressure Reducing Valve shall be installed on the water service pipe near its en-

trance to the building where supply main pressure exceeds 60psi to reduce it to 50psi or 

lower.  Valve shall be a Watts Series LFN223F or LF 223FS (with strainer) or Apollo Se-

ries 36HLF. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made ac-

cessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper 

size, length, and material. Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install valve tags. Comply with requirements in Section 220553 "Identification for Plumbing 

Piping and Equipment" for valve tags and schedules 

END OF SECTION 22 05 23.10 
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SECTION 22 05 23.11 - BACKFLOW PREVENTION DEVICES 

DESIGN REQUIREMENTS 

A. Backflow prevention at the main water service entrance to the building may be required by code 

in the future.  Add a four (4) ft. spool piece so that a backflow preventer can easily be added if 

required.  Detail and note a piping schematic showing the spool to remain accessible.  Backflow 

preventers are to be mounted low for maintenance as required by code. 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Atmospheric vacuum breaker. 

B. Hose connection vacuum breaker. 

C. Reduced pressure principal backflow preventer. 

D. Pressure type backflow preventer. 

E. Dual check valve. 

1.2 QUALITY ASSURANCE 

A. Provide backflow prevention devices wherever possible sources of undesirable materials are 

connected to the potable water system. 

B. The backflow prevention devices shall meet the standards set by the American Society of 

Sanitary Engineers and the latest addition of the Plumbing Code, Chapter 4101:2-69-01 and air 

gap standards under American National Standards Institute A112.1.2-1942(1979). 

C. The backflow prevention devices shall be approved for use by the Foundation for Cross-

Connection Control and Hydraulic Research at the University of Southern California. 

D. Pressure Vacuum Breakers per ASSE 1020 

E. Atmospheric vacuum breaker per ANSI/ASTM 1001. 

F. Hose connection vacuum breaker per ASSE 1011 and CSA B64.2. 

G. Reduced pressure backflow preventer per ASSE 1013, AWWA C511, CSA B64.5. 

H. Pressure type backflow preventer per ANSI/ASSE 1035. 

I. Dual check valve backflow preventer per ANSI/ASSE 1024, CSA B64.6. 
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J. Beverage dispensing equipment backflow preventer per ASSE 1022. 

K. Potable-water components shall comply with NSF 61 and NSF 372. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Backflow Preventer: 

1. Cla-Val Co. 

2. Braukman 

3. Beeco 

4. Febco 

5. Watts 

6. Wilkins 

7. Conbraco 

2.2 BACKFLOW PREVENTION DEVICES 

A. Atmospheric vacuum breaker shall have brass body, stainless steel working parts integral 

strainer, rubber discs, maximum pressure, maximum 175 psi operation, with union connections. 

B. Hose connection vacuum breaker shall have 3/4 inch female hose inlet connection, 3/4 inch 

male outlet connection, non-removal feature, plain brass finish. 

C. Reduced pressure backflow preventer larger than 2” shall have fused epoxy coated cast iron 

check valve body and relief valve, replaceable bronze seats, bronze ball check valve test cocks 

maximum 175 psi operation, stainless steel internal parts, air gap connection for relief piping to 

drain.  Smaller valves than 2” shall have bronze valve body. 

D. Pressure type backflow preventer shall have atmospheric vent, all brass construction, in-line 

continuous operation, maximum 125 psi operation. 

E. Dual check valve shall have straight line poppet type check modules, replaceable seats, brass 

construction. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Backflow Preventers: Install backflow preventers in each water supply to mechanical equipment 

and systems and to other equipment and water systems that may be sources of contamination. 

Comply with local plumbing codes and the authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
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2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 

diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 

under backflow preventer. Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

3.2 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping specialties adjacent to equipment and machines, allow space for service 

and maintenance. 

C. Comply with requirements for grounding equipment in Section 260526 "Grounding." 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each pressure vacuum breaker, reduced-pressure-principle backflow preventer, 

double-check, and backflow-prevention assembly according to authorities having 

jurisdiction and the device's reference standard. 

B. Domestic water piping specialties will be considered defective if they do not pass tests and 

inspections. 

C. Prepare test and inspection reports 

END OF SECTION 22 05 23.11 



 

 

HANGERS AND SUPPORTS 

003-10201-014 220529 - 1 

SECTION 22 05 29 - HANGERS AND SUPPORTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Piping hangers and supports. 

B. Equipment hangers and supports. 

PART 2 - PRODUCTS 

2.1 COMPONENTS 

A. Hangers, supports, and components for piping shall be factory fabricated according to MSS 

SP-58, the latest edition. 

B. Hangers for piping shall be of a compatible material or coating. 

C. Continuous carbon steel threaded rod shall be used wherever possible.  Chain, wire, or 

perforated straps shall not be permitted. 

D. Concrete inserts into poured concrete floor systems are not permitted. 

2.2 THERMAL HANGER-SHIELD INSERTS 

A. Insulation-Insert Material for Hot and Cold Piping: ASTM C 552, Type II cellular glass with 

100-psig minimum compressive strength and vapor barrier. 

B. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

C. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

D. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient 

air temperature. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, 

and attachments as required to properly support piping from building structure. 
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B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of 

parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe 

hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 

install intermediate supports for smaller-diameter pipes as specified for individual pipe 

hangers. 

2. Field fabricate from ASTM A 36/A 36M carbon-steel shapes selected for loads being 

supported. Weld steel according to AWS D1.1/D1.1M. 

C. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature. 

D. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories. 

E. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

F. Install hangers and supports to allow controlled thermal movement of piping systems, to 

permit freedom of movement between pipe anchors, and to facilitate action of expansion 

joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Install building attachments to structural steel. Install additional attachments at concentrated 

loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in 

direction of piping. 

I. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 

from movement will not be transmitted to connected equipment. 

J. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping. 

K. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating Above Ambient Air Temperature: Clamp may project through 

insulation. 

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield 

insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 

piping. 

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is 

indicated. Fill interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields 

shall span an arc of 180 degrees. 

4. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation. 



 

 

HANGERS AND SUPPORTS 

003-10201-014 220529 - 3 

3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor. 

B. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 

shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 

following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections, so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

END OF SECTION 22 05 29 



 

 
PLUMBING VIBRATION CONTROL 

003-10201-014  220548 - 1 

SECTION 22 05 48 - PLUMBING VIBRATION CONTROL 

DESIGN REQUIREMENTS 

A. Isolate mechanical equipment noise as much as possible.  Consider equipment location and 

mounting, pipe supports and isolation, structural supports, pipe and duct penetrations, etc. with 

regard to occupancy function and location.  Coordinate with Owner. 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Vibration isolators 

1. Elastomeric isolation pads. 

2. Elastomeric isolation mounts. 

B. Spring isolators. 

1. Open-spring isolators. 

2. Housed-spring isolators  

3. Restrained-spring isolators 

4. Spring Hangers. 

C. Equipment bases. 

D. Flexible connectors. 

PART 2 - PRODUCTS 

2.1 COMPONENTS 

A. Vibration isolators as follows: 

B. Isolator Pads:   

1. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform 

loading over pad area. 

2. Size: Factory or field cut to match requirements of supported equipment. 

3. Pad Material: Oil and water resistant with elastomeric properties. 

4. Surface Pattern: Smooth or ribbed pattern 

C. Rubber Isolator Mounts:   

1. Double-deflection elastomeric type. 

2. Mounting Plates: 
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a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded.  

b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to 

support structure 

c. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric 

material. 

D. Spring Isolators:   

1. Open spring isolators: 

a. Freestanding, laterally stable, open-spring type.  

b. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 

spring at rated load. 

c. Minimum Additional Travel: 50 percent of the required deflection at rated load. 

d. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 

e. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

f. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric 

isolator pad attached to the underside. Baseplates shall limit floor load to 500 psig. 

g. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap 

screw to fasten and level equipment 

2. Housed spring isolators: 

a. Freestanding, Laterally Stable, Open-Spring Isolators in two-part telescoping 

housing. 

b. Outside Spring Diameter: Not less than 80 percent of the compressed height of the 

spring at rated load. 

c. Minimum Additional Travel: 50 percent of the required deflection at rated load. 

d. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 

e. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

f. Two-Part Telescoping Housing: A steel top and bottom frame separated by an 

elastomeric material and enclosing the spring isolators. 

1) Drilled base housing for bolting to structure with an elastomeric isolator pad 

attached to the underside. Bases shall limit floor load to 500 psig. 

2) Top housing with attachment and leveling bolt. 

E. Restrained Spring Isolator: 

1. Freestanding, Laterally Stable, Open-Spring Isolators with vertical-limit stop restraint. 

2. Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight 

being removed. 

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to 

the underside. Bases shall limit floor load to 500 psig. 

b. Top plate with threaded mounting holes. 

c. Internal leveling bolt that acts as blocking during installation. 

3. Restraint: Limit stop as required for equipment and authorities having jurisdiction. 
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4. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 

at rated load. 

5. Minimum Additional Travel: 50 percent of the required deflection at rated load. 

6. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 

7. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure 

8. Spring Hangers: 

9. Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in 

Compression. 

10. Retain first subparagraph below if pad is infused with synthetic fibers. 

11. Equipment Frame: Steel, fabricated for connection to threaded hanger rods and to allow 

for a maximum of 30 degrees of angular hanger-rod misalignment without binding or 

reducing isolation efficiency. 

12. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring 

at rated load. 

13. Minimum Additional Travel: 50 percent of the required deflection at rated load. 

14. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 

15. Overload Capacity: Support 200 percent of rated load, fully compressed, without 

deformation or failure. 

16. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced 

cup to support spring and bushing projecting through bottom of frame. 

17. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower 

threaded rod. 

18. Self-centering hanger rod cap to ensure concentricity between hanger rod and support 

spring coil bases as follows: 

a. Concrete filled, steel constructed inertia bases. 

b. Structural steel bases without inertia pad. 

F. EQUIPMENT BASES 

G. Steel Rails: Factory-fabricated, welded, structural-steel rails. 

1. Design Requirements: Lowest possible mounting height with not less than 1-inch 

clearance above the floor. Include equipment anchor bolts and auxiliary motor slide rails. 

2. Include supports for suction and discharge elbows for pumps. 

3. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. Rails 

shall have shape to accommodate supported equipment. 

4. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 

mountings and to provide for anchor bolts and equipment support. 

H. Steel Bases: Factory-fabricated, welded, structural-steel bases and rails. 

1. Design Requirements: Lowest possible mounting height with not less than 1-inch 

clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases 

or rails. 

2. Include supports for suction and discharge elbows for pumps. 

3. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. 

Bases shall have shape to accommodate supported equipment. 

4. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 

mountings and to provide for anchor bolts and equipment support 
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I. Concrete Inertia Base: Factory-fabricated, welded, structural-steel bases and rails ready for 

placement of cast-in-place concrete. 

1. Design Requirements: Lowest possible mounting height with not less than 1-inch 

clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases 

or rails. 

2. Retain first subparagraph below if inertia bases are required for pumps. 

3. Include supports for suction and discharge elbows for pumps. 

4. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M. 

Bases shall have shape to accommodate supported equipment. 

5. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 

mountings and to provide for anchor bolts and equipment support. 

6. Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and anchors 

in place during placement of concrete. Obtain anchor-bolt templates from supported 

equipment manufacture 

J. Flexible piping connectors as follows: 

1. Molded reinforced neoprene construction with steel flanges and control rods. 

2. Flexible steel braided construction with steel flanges.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation control devices for compliance with 

requirements for installation tolerances and other conditions affecting performance of the 

Work. 

B. Examine roughing-in of reinforcement anchors to verify actual locations before installation. 

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

3.2 VIBRATION CONTROL DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported equipment 

attachment and mounting points and with requirements for concrete reinforcement and 

formwork specified in Section 034500. 

B. Installation of vibration isolators must not cause any change of position of equipment, piping, 

or ductwork resulting in stresses or misalignment. 

END OF SECTION 22 05 48 
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SECTION 22 07 16 - PLUMBING INSULATION 

DESIGN REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Interior and exterior pipe insulation, jackets, and accessories. 

B. Field-applied insulation on hot and cold equipment surfaces. 

1.2 QUALITY ASSURANCE 

A. Fire performance characteristics in accordance with ASTM E 84 for flame spread of 25 and 

smoke developed of 50. 

B. Materials and installation in accordance with NFPA 255 and UL 723. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Mineral Fiber:  All-purpose jacket and vapor-barrier coated. 

1. Preformed Pipe Insulation:  ASTM C 547, Class I, rigid, grade A, jacketed, and vapor-

coated. 

2. Board:  ASTM C 612, Type 2, rigid and semi-rigid. 

3. Blanket:  ASTM C 553, Type II, Class F-1. 

4. Adhesive:  UL classification; nonflammable. 

5. Maximum K  Value: 0.23 at 75 degrees F. 

B. Cellular Glass: Insulation with factory-applied, laminated-foil, flame-retardant, vinyl facing. 

1. Piping:  Preformed foamed or cellulated glass, jacketed pipe insulation. 

2. Facing:  ASTM C 921, Type 1. 

3. Blocks:  ASTM C 552, Type I. 

4. Boards: ASTM C 552, Type IV. 

5. Special Shapes: ASTM C 552, Type III. 

6. Maximum K  Value: 0.35 at 75 degrees F. 

C. Flexible Elastomeric Cellular:  Flexible cellular elastomeric material, molded or sheet. 

1. Preformed: ASTM C534, Type II. 

2. Adhesive: Waterproof vapor retarder. 
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3. Maximum K  Value: 0.28 at 75 degrees F. 

D. Insulating Cements: 

1. Mineral fiber, hydraulic-setting insulating and finishing cement. 

2. Expanded or exfoliated vermiculite. 

E. Adhesives:  MIL-A-3316C, Classes 1 and 2, Grade A. 

1. Jackets shall be adjusted for the application. 

2. Piping:  PVC or aluminum (PVC is not allowed in return air plenums). 

3. Equipment (interior locations):  Foil and paper. 

2.2 APPLICATIONS 

A. Exposed Interior Piping Systems: 

1. Domestic cold water 

2. Storm water (only roof drain bodies and non-vertical storm water leaders) 

3. Domestic hot water 

4. Recirculated hot water 

5. Sanitary drains and water supply valves/risers to ADA fixtures 

B. Concealed Interior Piping Systems: 

1. Domestic cold water 

2. Storm water (only roof drain bodies and non-vertical storm water leaders) 

3. Domestic hot water 

4. Recirculated hot water 

C. Indoor Equipment: 

1. Domestic cold water equipment and tanks. 

2. Following items are not insulated: 

a. Flexible connectors. 

b. Vibration control devices. 

c. Testing laboratory labels and stamps. 

d. Nameplates and data plates. 

e. Access panels and doors in air distribution systems. 

f. Factory insulated equipment such as boilers and water heaters. 

D. Insulation Jacketing Systems: 

1. Provide protective jacketing for all exposed pipe systems located in mechanical rooms, 

boiler rooms, and storage rooms. 

2. Provide protective jacketing for all exterior pipe and ductwork systems. 

3. Provide protective jacketing for all exposed ductwork installations. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 

adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing. Comply with 

requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 

for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 

accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 

dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 
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J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 

and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 

insulation inserts with adhesive or sealing compound recommended by insulation 

material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch wide strips, of same material as insulation 

jacket. Secure strips with adhesive and outward clinching staples along both edges of 

strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 

longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 

Staple laps with outward clinching staples along edge at 2 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas. 

Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar 

to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Cleanouts. 
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3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 

roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 

with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 

install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 

joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 

least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 

continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 

and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078400 "Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 

specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
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1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 

continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 

same material and density as adjacent pipe insulation. Each piece shall be butted tightly 

against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular 

surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 

uniform with adjoining pipe insulation. 

3. contour that is uniform with adjoining pipe insulation. 

4. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 

material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 

each section closely to the next and hold in place with tie wire. Bond pieces with 

adhesive. 

5. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve 

stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 

insulating cement. 

6. sulation, or one pipe diameter, whichever is thicker. For valves, insulate up to and 

including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and 

irregular surfaces with insulating cement. 

7. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 

cement. Insulate strainers so strainer basket flange or plug can be easily removed and 

replaced without damaging the insulation and jacket. Provide a removable reusable 

insulation cover. For below-ambient services, provide a design that maintains vapor 

barrier. 

8. sable insulation cover. For below-ambient services, provide a design that maintains vapor 

barrier. 

9. Insulate flanges and unions using a section of oversized preformed pipe insulation. 

Overlap adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker. 

10. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 

mastic to a smooth and well-shaped contour. 

11. haped contour. 

12. For services not specified to receive a field-applied jacket except for flexible elastomeric 

and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 

unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 

facing using PVC tape. 

13. Stencil or label the outside insulation jacket of each union with the word "union." Match 

size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 

test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 

insulation at these connections by tapering it to and around the connection with insulating 

cement and finish with finishing cement, mastic, and flashing sealant. 



 

 
PLUMBING INSULATION 

003-10201-014  220716 - 7 

D. Install removable insulation covers at locations indicated. Installation shall conform to the 

following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 

insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 

from flanges or union long at least two times the insulation thickness over adjacent pipe 

insulation on each side of flange or union. Secure flange cover in place with stainless-

steel or aluminum bands. Select band material compatible with insulation and jacket. 

3. lation and jacket. 

4. Construct removable valve insulation covers in same manner as for flanges, except divide 

the two-part section on the vertical center line of valve body. 

5. When covers are made from block insulation, make two halves, each consisting of 

mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached 

insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 

insulation on each side of valve. Fill space between flange or union cover and pipe 

insulation with insulating cement. Finish cover assembly with insulating cement applied 

in two coats. After first coat is dry, apply and trowel second coat to a smooth finish. 

6. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket. 

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient services, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 

insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 
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1. Install preformed sections of same material as straight segments of pipe insulation when 

available. Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 

pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body. Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

3.8 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 
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1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 

bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 

outward clinched staples at 6 inches) o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 

insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 

materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 

available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 

valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

E. Install insulation to flanges as specified for flange insulation application 

3.9 INSULATION APPLICATION SCHEDULE  

A. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following sys-

tems, materials, and equipment: 

1. Flexible connectors. 

2. Vibration-control devices. 

3. Fire-suppression piping. 

4. Drainage piping located in crawl spaces, unless otherwise indicated. 

5. Below-grade piping, unless otherwise indicated. 

6. Chrome-plated pipes and fittings, unless potential for personnel injury. 
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7. Air chambers, unions, strainers, check valves, plug valves, and flow regulators. 

B. Service:  Domestic cold water (CW). 

1. Insulation Material:  Mineral fiber. 

2. Insulation Thickness:  1/2” 

3. Vapor Retarder Required:  Yes. 

C. Service:  Domestic hot water and circulating water (HW, HWC). 

1. Insulation Material:  Mineral fiber  

2. Insulation Thickness:  Apply the following insulation thicknesses: 

a. Systems without recirculation:  1/2” 

b. 1/2” to 2” pipe:  1” 

c. 2 ½” and larger: 1-1/2” 

3. Vapor Retarder Required:  No. 

D. Service:  Domestic hot and cold water, direct buried. 

1. Insulation Material: Flexible elastomeric. 

2. Insulation Thickness:  3/4” 

3. Vapor Retarder Required:  Yes. 

E. Service:  Storm drain piping (ST, & OF). 

1. Insulation Material:  Mineral fiber. 

2. Insulation Thickness:  1” 

3. Vapor Retarder Required:  Yes  

F. Service:  Roof drain bodies (OFD & RD). 

1. Insulation Material:  Flexible elastomeric. 

2. Insulation Thickness:  1/2” 

3. Vapor Retarder Required:  Yes 

G. Service: Plumbing vents (V or AV), 2 foot section below roof. 

1. Insulation Material:  Mineral fiber. 

2. Insulation Thickness:  1/2” 

3. Vapor Retarder Required:  Yes  

H. Service:  Sanitary waste piping. 

1. Insulation Material:  None, except under ADA sinks and lavatories. 

I. Service: All piping exposed in Natatoriums, Pool Rooms and Pool Equipment Rooms 

1. Insulation Material:  As scheduled above   

2. Insulation Thickness:  As scheduled above 
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3. Vapor Retarder Required:  Yes, critical 

4. Jacket:  PVC Jacket 

END OF SECTION 22 07 16  
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SECTION 22 10 00 - PIPES AND TUBES 

DESIGN REQUIREMENTS 

A. Tee pull connections are approved in copper pipe 1-1/2” and larger in lieu of copper fittings as 

long as silver brazing is used rather than regular solder. 

B. Mechanical pipe sleeves through exterior walls (no lead seals) 

1. Above Grade:  Mastic and Oakum or Link Seal. 

2. Below Grade:  Link Seal.  

A. Mechanical (Grooved) Couplings on steel pipe allowable.  Couplings shall comply with ASTM 

F1476 and consist of two ductile iron housing segments, pressure responsive gasket, and zinc-

electroplated steel bolts and nuts: 

1. Victaulic Installation Ready Style 177 or Style 77 (flexible), or approved equal, in Me-

chanical Rooms for sizes 2-1/2” diameter and larger. 

2. Victaulic Installation Ready Style 107H or Style 07 (rigid), with offsetting angle-pattern 

bolt pads; or approved equal, in other than Mechanical Rooms in accessible areas (lay-in 

ceilings or exposed) for sizes 2-1/2” and larger. 

3. 14” and larger: Victaulic AGS series with lead-in chamfer on housing key and wide 

width gasket. 

a. Rigid Type: Housing key shall fill the wedge shaped AGS groove and provide ri-

gidity and system support and handing in accordance with ANSI B31.1 and B31.9.  

Victaulic Style W07. 

b. Flexible Type: Housing key shall fit into the wedge shaped AGS groove and allow 

for linear and angular pipe movement.  Victaulic Style W77. 

 

1. Installation ready couplings are suitable for water temperatures to +250 deg F with grade 

EHP gaskets. 

2. Gustin-Bacon (Tyler Pipe) is an acceptable manufacturer equal to Victaulic 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Plumbing piping. 

1.2 QUALITY ASSURANCE 

A. Follow manufacturer’s requirements for installation. 

B. Welding procedures per ANSI/ASME Section 9, AWS D10.9 and D1.1 and the National 

Certified Pipe Welding Bureau. 
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C. Brazing procedures per ANSI B31.5 and the ASME Boiler and Pressure Vessel Code SFA-5.8, 

Section II. 

D. Soldering procedures per ANSI B16.18. 

E. All grooved joint couplings, fittings, valves and specialties shall be the products of a single 

manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components. 

F. All castings used for coupling housings, fittings, valve bodies, etc. shall be date stamped for 

quality assurance and traceability. 

G. Comply with ANSI B31 pressure code for pressure piping. 

PART 2 - PRODUCTS 

2.1 PLUMBING PIPING 

A. Domestic water piping (hot water, cold water, hot water return) shall be type L copper 

conforming to ASTM B88. Fittings shall be wrought copper conforming to ANSI B16.22 or 

cast bronze to ANSI B16.18 (no exception). 

1. Grooved joint fittings shall be manufactured to copper-tube dimensions.  (Flaring of tube 

or fitting ends to accommodate alternate sized couplings is not permitted.)  Victaulic 

copper-connection with installation ready style 607H couplings, complete with grade 

EHP gasket and housings cast with offsetting angle-pattern bolt pads, or approved equal. 

2. For pipe sized 2” and smaller, push-to-connect fittings, rated to 200 psig CWP, may be 

used. 

3. Gaskets and seals shall be UL classified in accordance with ANSI/NSF-61 for potable 

water service. 

B. Sanitary, vent and storm piping materials below slab. 

1. If allowed by local Plumbing Code, Schedule 40 PVC with solvent joints per ASTM 

D2665, D2564, D2665. 

2. Cast iron hub and spigot per ASTM A74 and C 564. 

C. Sanitary, vent and storm piping above finish floor. 

1. If allowed by local Plumbing Code, Schedule 40 PVC with solvent joints per ASTM 

D2665, D2564, D2665. 

2. Cast iron no hub and fittings per ASTM. 

D. Sanitary, vent and storm piping above ceiling in plenum space. 

1. Cast iron no hub and fittings per ASTM . 

E. Acid waste and vent piping below slab and above slab. 

1. Schedule 40 polypropylene per ASTM D4101 and ASTM 3311. 
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F. Acid waste and vent piping in plenum space. 

1. Schedule 40 polyvinyldene fluoride per ASTM D3222. 

G. Underground waste and vent piping from kitchen equipment (above 140 degrees). 

1. Cast iron hub and spigot. 

PART 3 - EXECUTION 

3.1 DOMESTIC WATER PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 

water piping. Indicated locations and arrangements are used to size pipe and calculate friction 

loss, expansion, and other design considerations. Install piping as indicated unless deviations to 

layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 

and AWWA M41. 

D. Install underground copper tube and ductile-iron pipe in PE encasement according to 

ASTM A674 or AWWA C105/A21.5. 

E. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside 

the building at each domestic water-service entrance. Comply with requirements for pressure 

gages in Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for 

drain valves and strainers in Section 221119 "Domestic Water Piping Specialties." 

F. Install shutoff valve immediately upstream of each dielectric fitting. 

G. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 

requirements for pressure-reducing valves in Section 221119 "Plumbing Piping Specialties." 

H. Install domestic water piping level and plumb. 

I. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements. 

J. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas. 

K. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 

coordinate with other services occupying that space. 
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M. Install piping to permit valve servicing. 

N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 

than the system pressure rating used in applications below unless otherwise indicated. 

O. Install piping free of sags and bends. 

P. Install fittings for changes in direction and branch connections. 

Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty. 

3.2 WASTE VENT AND STORM PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. 

1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 

expansion, pump sizing, and other design considerations. 

2. Install piping as indicated unless deviations to layout are approved on coordination 

drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install piping to allow application of insulation. 

H. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends, and long-sweep bends. 

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in 

direction of flow is from horizontal to vertical. 

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to 

back or side by side with common drain pipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 

3. Do not change direction of flow more than 90 degrees. 

4. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected. 
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a. Reducing size of waste piping in direction of flow is prohibited. 

I. Lay buried building waste piping beginning at low point of each system. 

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place 

hub ends of piping upstream. 

2. Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements. 

3. Maintain swab in piping and pull past each joint as completed. 

J. Install soil and waste and vent piping at the following minimum slopes unless otherwise 

indicated: 

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and 

smaller; 1 percent downward in direction of flow for piping NPS and larger. 

2. Horizontal Sanitary Waste Piping:  2 percent downward in direction of flow. 

3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

K. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 

Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A674 or 

AWWA C105/A 21.5. 

L. Install aboveground PVC piping according to ASTM D2665. 

M. Plumbing Specialties: 

1. Install backwater valves in sanitary waster gravity-flow piping. 

a. Comply with requirements for backwater valves specified in Section 221319 

"Sanitary Waste Piping Specialties." 

2. Install cleanouts at grade and extend to where building sanitary drains connect to building 

sanitary sewers in sanitary waste gravity-flow piping. 

N. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

O. Install sleeves for piping penetrations of walls, ceilings, and floors. 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly. 
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C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 

full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed 

Joints" chapter. 

E. Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of tube. 

Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube Handbook." 

F. Extruded-Tee Connections: Form tee in copper tube according to ASTM F2014. Use tool 

designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating 

stop, and silver braze branch tube into collar. 

G. Grooved joints shall be installed in accordance with the manufacturer’s latest published 

installation instructions.  Grooved ends shall be clean and free from indentations, projections 

and roll marks in the area from pipe end to groove.  Gaskets shall be of an elastomer grade 

suitable for the intended service and shall be molded and produced by the coupling 

manufacturer.  The grooved coupling manufacturer’s factory trained representative shall 

provide on-site training for contractor’s field personnel in the use of grooving tools and 

installation of grooved joint products.  The representative shall periodically visit the jobsite and 

review contractor is following best recommended practices in grooved product installation. (A 

distributor’s representative is not considered qualified to conduct the training or jobsite visit). 

H. Joint Construction for Grooved-End Copper Tubing: Make joints according to AWWA C606. 

Roll groove ends of tubes. Lubricate and install gasket over ends of tubes or tube and fitting. 

Install coupling housing sections over gasket with keys seated in tubing grooves. Install and 

tighten housing bolts. 

I. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 

thickness suitable for domestic water service. Join flanges with gasket and bolts according to 

ASME B31.9. 

J. Joint Construction for Solvent-Cemented Plastic Waste and Vent Piping: Clean and dry joining 

surfaces. Join pipe and fittings according to the following: 

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent 

cements. Apply primer. 

2. CPVC Piping: Join according to ASTM D2846/D2846M Appendix. 

3. PVC Piping: Join according to ASTM D2855. 

K. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook" for compression joints. 

L. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook" for lead-and-oakum calked joints. 
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M. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 

both piping systems. 

3.4 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling. 

2. Fittings for NPS 2 and Larger: Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 

transition fittings or unions. 

3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or nipples. 

C. Dielectric Fittings for NPS 2-1/2 and larger: Use dielectric flange kits. 

END OF SECTION 22 10 00 
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SECTION 22 11 19 - PLUMBING PIPING SPECIALITIES 

DESIGN REQUIREMENTS 

A. Roof Drains:  C.I. with flashing clamp.  C.I. mushroom dome.  C.I. deck clamp.  Vandalproof 

dome (bolted down).  No plastic parts are allowed.  Overflows to be roof drains. 

B. All restrooms to have floor drains with floor pitched to drain. 

C. Outside Water Hydrants:  Provide on building at intervals of approximately 125 ft.  Provide 

accessible inside shutoff valve for each wall hydrant. 

D. Trap Priming:  Induce water through piping controlled by a time clock actuated solenoid valve 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Water hammer arresters. 

B. Exterior wall hydrants. 

C. Adapter fittings. 

D. Clothes washer connection. 

E. Trap seal primer valves (to be used as a last resort). 

F. Roof drains. 

G. Floor drains. 

H. Cleanouts. 

1.2 DESIGN REQUIREMENTS 

A. Roof Drains:  C.I. with flashing clamp.  C.I. mushroom dome.  C.I. deck clamp.  Vandalproof 

dome (bolted down).  No plastic parts are allowed.  Overflows to be roof drains. 

B. All restrooms to have floor drains with floor pitched to drain. 

C. Outside Water Hydrants:  Provide on building at intervals of approximately 125 ft.  Provide 

accessible inside shutoff valve for each wall hydrant. 

D. Trap Priming:  Induce water through piping controlled by a time clock actuated solenoid valve. 
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1.3 QUALITY ASSURANCE 

A. Water hammer arresters shall meet ASSE Standard 1010 and ASME A112.26.1M. 

B. Vacuum breaker wall hydrants and freeze resistant wall hydrants shall meet ASSE Standard 

1019. 

C. Floor drains shall meet ASME A112.21.1M. 

D. Roof drains shall meet ASME A112.21.2M. 

E. Cleanouts shall meet ASME A112.36.2M. 

F. Trap primers shall meet ASSE 1018. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Water Hammer Arrestors: 

1. Precision Products 

2. J.R. Smith 

3. Sioux Chief 

4. Josam 

5. Wade 

6. Zurn 

B. Floor Drains, Roof Drains, Floor Sinks, and Cleanouts: 

1. J.R. Smith 

2. Wade 

3. Zurn 

4. Josam 

5. MIFAB 

6. Watts Drainage 

2.2 COMPONENTS 

A. Water Hammer Arresters:  

1. Standard: ASSE 1010 or PDI-WH 201. 

2. Type: Stainless Steel Metal bellows. 

3. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

B. Exterior Wall Hydrants:  

1. Standard: ASME A112.21.3M for concealed-outlet, copper/bronze construction self-

draining wall hydrants. 
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2. Pressure Rating: 125 psig. 

3. Operation: Loose key. 

4. Casing and Operating Rod: Of length required to match wall thickness. Include wall 

clamp. 

5. Inlet: NPS 3/4. 

6. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 

7. Box: Deep, flush mounted with cover. 

8. Box and Cover Finish:  Polished nickel bronze. 

9. Operating Keys(s):  One with each wall hydrant 

C. Adapter fitting: Plastic to cast iron piping. 

D. Clothes washer connection box:  

1. Mounting: Recessed. 

2. Material and Finish:  Enameled-steel or epoxy-painted-steel box and faceplate. 

3. Faucet: Combination valved fitting or separate hot- and cold-water valved fittings 

complying with ASME A112.18.1. Include garden-hose thread complying with 

ASME B1.20.7 on outlets. 

4. Supply Shutoff Fittings: NPS 1/2 ball valves and NPS 1/2 copper, water tubing. 

5. Drain:  NPS 2 standpipe and P-trap for direct waste connection to drainage piping.  

E. Icemaker outlet box 

1. Mounting: Recessed. 

2. Material and Finish:  Enameled-steel or epoxy-painted-steel box and faceplate. 

3. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller 

copper tube outlet. 

4. Supply Shutoff Fitting: NPS ½” ball valve and ½” copper water tubing. 

F. Trap seal primer solenoid valve shall be activated by a time clock. 

G. Trap Primers for Condensate Drains: One 24V activated solenoid valve, controlled by Trane SC 

(Energy Management System).  Locate valve in a heat pump closet or mechanical room in an 

accessible location.  Pipe outlet of valve to multiple condensate drains, as many as the outlet of 

the solenoid valve can distribute ½ gallon per minute (GPM) to each drain.  The terminal at 

each branch shall have a standard ball valve and an air gap that accommodates code 

requirements.  Adjust each ball valve to maintain ½ GPM water distribution to each condensate 

drain. 

H. Roof Drains:   

1. Standard: ASME A112.6.4. 

2. Body Material:  Cast iron . 

3. Dimension of Body: Nominal 8-to 12-inch diameter. 

4. Combination Flashing Ring and Gravel Stop:  Required. 

5. Outlet: [Bottom] [Side] <Insert location>. 

6. Outlet Type:  No hub minimum 3” diameter. 

7. Underdeck Clamp: [Not required] [Required]. 

8. Sump Receiver Plate: [Not required] [Required]. 
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9. Dome Material:  Cast iron low silhouette. 

10. Perforated Gravel Guard:  Stainless steel. 

11. Vandal-Proof Dome:  Required. 

I. Floor Drains (General Purpose):  

1. Standard: ASME A112.6.3[ with backwater valve]. 

2. Pattern:  Floor drain. 

3. Body Material:  Gray iron. 

4. Seepage Flange:  Required. 

5. Outlet: [Bottom] [Side]. 

6. Top or Strainer Material:  Polished bronze. 

7. Top Shape: [Round] [Square]. 

8. Trap Material:  Cast iron. 

9. Trap Pattern:  Standard P-trap. 

10. Trap Features:  Trap-seal primer valve drain connection 

J. Round cast iron bodies with perforated polished bronze top (3 inches minimum pipe outlet size) 

for general use other than mechanical equipment rooms.  Floor drains in mechanical equipment 

rooms shall be a minimum 9 inches square body by 9-1/2 inches deep.  Provide with polished 

bronze slotted top and sediment bucket.  The outlet connection shall be 4 inches minimum 

diameter. 

K. Floor Drains (Mechanical Equipment Rooms): 

1. Standard: ASME A112.6.7. 

2. Pattern:  Floor sink. 

3. Body Material: Cast iron. 

4. Outlet: Bottom Outlet minimum 4” diameter. 

5. Coating on Interior Surfaces:  Acid-resistant enamel. 

6. Sediment Bucket:  Stainless Steel. 

7. Internal Strainer:  Dome. 

8. Internal Strainer Material:  Aluminum. 

9. Top Grate Material:  Polished bronze. 

10. Top Shape:  9” Square. 

11. Dimensions of Top Grate: 9-1/2”. 

L. Cleanouts: Floor cleanout, cast iron body, spigot outlet connection, brass plug with tapered 

head, adjustable housing.  Provide with polished bronze cover for all floors without carpeting.  

Provide with carpet markers for carpeted floors.  Wall cleanouts shall be concealed inside the 

wall with a polished chrome or stainless-steel plate wall cover. 

PART 3 - EXECUTION 

3.1 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

Bottom.

Round.

.
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B. When installing piping specialties adjacent to equipment and machines, allow space for service 

and maintenance. 

C. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 

finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. 

3. Set with grates depressed according to the following drainage area radii: 

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not less 

than 1/4-inch (6.35-mm) total depression. 

b. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope. 

c. Radius, 60 Inches (1500 mm) or Larger: Equivalent to 1 percent slope, but not 

greater than 1-inch (25-mm) total depression. 

4. Install floor-drain flashing collar or flange, so no leakage occurs between drain and 

adjoining flooring. 

D. Water-Hammer Arresters: Install in water piping according to PDI-WH 201 

E. Outlet Boxes: Install boxes recessed in wall. 

3.2 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops 

END OF SECTION 22 11 19 



 

 
DOMESTIC WATER CONDITIONING EQUIPMENT 

003-10201-014 223116 - 1 

SECTION 22 31 16 - DOMESTIC WATER CONDITIONING EQUIPMENT 

A. Obtain OPS approval before specifying 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Water softener system. 

1.2 QUALITY ASSURANCE 

A. The water softener shall meet with the approval of the Local Authority when installed in 

association with a water well. 

B. The softener shall be sized to meet the requirements concerning the amount of water to be 

softened between regenerations based on the grains hardness. 

PART 2 - PRODUCTS 

2.1 WATER SOFTENER SYSTEM 

A. The tank shall be fiberglass, rated for 100 psi working pressure.   

B. The backwash distributor shall be of the radial hub design.  

C. The control valve shall initiate regeneration, backwash, rinse, brine draw and brine tank refill.  

Initiation of the regeneration sequence shall be by a volumetric water meter coupled to a timer 

control, preset at a specific gallons used.  The timer will not let the regeneration begin until a 

preset time. 

D. The mineral tank will be provided with a correct amount of resin, having a minimum exchange 

rate of 30,000 grains when regenerated with 15 lbs of salt per cubic foot. 

E. A hardness test kit shall be included with the softener. 

PART 3 - EXECUTION 

3.1 WATER SOFTENER INSTALLATION 

A. Equipment Mounting: 

1. Install water softeners on cast-in-place concrete equipment base(s).  
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B. Install brine lines and fittings furnished by equipment manufacturer, but not specified to be 

factory installed. 

C. Prepare mineral-tank distribution system and underbed for minerals and place specified mineral 

into mineral tanks. 

D. Install water-testing sets mounted on wall, unless otherwise indicated, and near water softeners. 

3.2 PIPING CONNECTIONS 

A. Comply with requirements for piping specified in Section 221000 "Plumbing Pipes and Tubes." 

Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to equipment, allow space for service and maintenance. 

C. Install shutoff valves on raw-water inlet and soft-water outlet piping of each mineral tank. 

D. Install pressure gauges on raw-water inlet and soft-water outlet piping of each mineral tank. 

Pressure gauges are specified in Section 220519 "Meters and Gauges for Plumbing Piping." 

E. Install valved bypass in water piping around water softeners. 

F. Install indirect wastes to spill into open drains or pit with drain. 

3.3 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to 

NFPA 70 and NECA 1. 

3.4 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification specified in 

Section 220553 "Identification for Plumbing Piping and Equipment." 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 
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2. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper unit operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

C. Water softeners will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 22 31 16 
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SECTION 22 32 00 - DOMESTIC WATER FILTRATION EQUIPMENT 

A. Obtain OPS approval before specifying 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Iron filter system. 

1.2 QUALITY ASSURANCE 

A. The iron filter system shall meet with the approval of the Local Authority when used in 

conjunction with a water well. 

B. The iron filter shall be sized to meet the requirements concerning the amount of water to be 

filtered between regenerations based on the iron content. 

C. The iron filter system shall remove all ferrous, ferric or bacterial iron from the incoming water 

supply without the use of chemicals. 

PART 2 - PRODUCTS 

2.1 IRON FILTER SYSTEM 

A. The main service valve shall be diaphragm operated.  No raw water bypass is allowed.  If 

controller maintenance is required, the system will remain in service. 

B. An automatic flow controller shall be provided to maintain backwash and rinse rates over 

variable operating pressures. 

C. A factory assembled cycle controller shall incorporate an adjustable time switch with multi-

ported pilot valve to control all steps of automatic regeneration with provisions for manual 

regeneration. 

D. The multi-ported pilot control valve shall automatically pressure activate the main operating 

service/backwash valves through the steps of regeneration and return to service.  In the event of 

a power failure, a complete regeneration can be performed by manual operation of the pilot 

valve. 

E. The electrical time clock shall be adjustable to initiate regeneration at any time of the day and 

any number of days in a 12 day period. 

F. The mineral shall require no chemical regeneration.  Periodic regeneration shall only be 

required. 
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G. The air induction system to introduce oxygen into the water for the oxidation process shall be of 

the Venturi type.  Forced air injection is not acceptable. 

H. Attrition loss of mineral shall not exceed 3 to 5 percent per year. 

I. The distribution shall be factory installed with a washed quartz gravel bed. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of filters. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 

equipment installation. 

C. Examine walls and floors for suitable conditions where filters will be installed. 

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

3.2 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221100. Drawings indicate general 

arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Make piping connections between water filtration equipment and dissimilar-metal water piping 

with dielectric fittings. Comply with requirements for dielectric fittings specified in 

Section 221100. 

D. Install shutoff valves on feedwater-inlet and filtrate-outlet piping of each water filtration 

equipment. 

1. Exception: Water filtration equipment with factory-installed shutoff valves at locations 

indicated. 

E. Install pressure gages on feedwater-inlet and filtrate-outlet piping of each water filtration 

equipment. Comply with requirements for pressure gages specified in Section 220519. 

1. Exception: Water filtration equipment with factory-installed pressure gages at locations 

indicated. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 

and adjust components, assemblies, and equipment installations, including connections. 
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B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

C. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

D. Domestic water filtration equipment will be considered defective if it does not pass tests and 

inspections. 

E. Prepare test and inspection reports. 

3.4 STARTUP SERVICE 

1. Complete installation and startup checks according to manufacturer's written instructions. 

B. Sample filtrate after startup and at three consecutive seven-day intervals (total of four samples), 

and prepare certified test reports for required water performance characteristics. 

END OF SECTION 22 32 00 
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SECTION 22 34 00 - FUEL-FIRED, DOMESTIC-WATER HEATERS 

DESIGN REQUIREMENTS 

A. A separate water heater and water softener for new Central Kitchens may be required (verify 

with Owner on a per job basis).  All other kitchens to be on the building domestic water heating 

system. 

B. Building:  Store water at 140°F.  Mix (temper) to 110°F.  Janitor closets to have 140°F hot 

water.  Kitchen to have both 110°F and 140°F water. 

C. Provide building with two (2) water heaters each for sized approximately 50% of the building 

demand per manufacturer’s requirements for hardness of the water supplied.  Three (3) or more 

heater manifold type systems or single heater designs are not acceptable.  

D. When using gas-fired, tankless, domestic water heaters, obtain incoming water quality 

information to determine the need / requirement for a water treatment (softening) system. 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Commercial, atmospheric, gas-fired, storage, domestic-water heaters. 

2. Commercial, power-burner, gas-fired, storage, domestic-water heaters. 

3. Commercial, power-vent, gas-fired, storage, domestic-water heaters. 

4. Commercial, gas-fired, high-efficiency, storage, domestic-water heaters. 

5. Gas-fired, tankless, domestic-water heaters. 

6. Electric booster heater. 

7. Hot water storage tanks. 

8. Domestic-water heater accessories. 

1.3 SUBMITTALS 

A. Product Data: For each type and size of domestic-water heater indicated. Include rated 

capacities, operating characteristics, electrical characteristics, and furnished specialties and 

accessories. 

B. Shop Drawings: 
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1. Wiring Diagrams: For power, signal, and control wiring. 

C. Product Certificates: For each type of commercial, gas-fired, gas-fired, tankless, and domestic-

water heater, from manufacturer. 

D. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to 

authorities having jurisdiction. 

E. Source quality-control reports. 

F. Field quality-control reports. 

G. Warranty: Sample of special warranty. 

H. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in 

emergency, operation, and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. ASHRAE/IESNA Compliance: Fabricate and label fuel-fired, domestic-water heaters to comply 

with ASHRAE/IESNA 90.1. 

C. ASME Compliance: 

1. Where ASME-code construction is indicated, fabricate and label commercial, domestic-

water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code: 

Section VIII, Division 1, certified for 160 psi working pressure. 

2. Where ASME-code construction is indicated, fabricate and label commercial, finned-

tube, domestic-water heaters to comply with ASME Boiler and Pressure Vessel Code: 

Section IV, certified for 160 psi working pressure. 

D. Gas units shall meet AGA requirements and Standard: ANSI Z21.10.3/CSA 4.3 

E. NSF Compliance: Fabricate and label equipment components that will be in contact with 

potable water to comply with NSF 61 Annex G, "Drinking Water System Components - Health 

Effects." 

1.5 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of fuel-fired, domestic-water heaters that fail in materials or workmanship 

within specified warranty period. 
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1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 

b. Faulty operation of controls. 

c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Periods: From date of Substantial Completion. 

a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters: 

1) Heat Exchanger:  Five years 

2) Storage Tank:  Five years. 

3) Controls and Other Components:  One year. 

b. Gas-Fired, Tankless, Domestic-Water Heaters: 

1) Heat Exchanger:  Five years. 

2) Controls and Other Components:  Three years. 

c. Compression Tanks:  Five years. 

PART 2 - PRODUCTS 

2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS 

A. Commercial, Atmospheric, Gas-Fired, Storage, Domestic-Water Heaters: 

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

following: 

a. Lochinvar, LLC. 

b. Smith, A. O. Corporation. 

c. State Industries. State 

d. Rannai 

e. Navien 

2. Standard: ANSI Z21.10.3/CSA 4.3. 

3. Storage-Tank Construction: ASME-code steel with 150-psig working-pressure rating. 

a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to 

tank before testing. 

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1. 

2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel and 

stainless-steel flanges, and according to ASME B16.24 for copper and 

copper-alloy flanges. 

http://www.specagent.com/Lookup?ulid=2395
http://www.specagent.com/Lookup?uid=123457041756
http://www.specagent.com/Lookup?uid=123457041761
http://www.specagent.com/Lookup?uid=123457041760
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b. Lining:  Glass complying with NSF 61 Annex G barrier materials for potable-

water tank linings, including extending lining into and through tank fittings and 

outlets. 

4. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 

b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 

c. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 

d. Insulation: Comply with ASHRAE/IESNA 90.1. Surround entire storage tank 

except connections and controls. 

e. Jacket: Steel with enameled finish. 

f. Burner: For use with atmospheric, gas-fired, domestic-water heaters and natural-

gas fuel. 

g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 199, electric, automatic, gas-

ignition system. 

h. Temperature Control: Adjustable thermostat. 

i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices 

or systems. 

j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4-M. 

Include one or more relief valves with total relieving capacity at least as great as 

heat input, and include pressure setting less than domestic-water heater working-

pressure rating. Select one relief valve with sensing element that extends into 

storage tank. 

5. Special Requirements: NSF 5 construction. 

6. Draft Hood: Draft diverter, complying with ANSI Z21.12. 

7. Automatic Damper: ANSI Z21.66/CSA 6.14-M, electrically operated, automatic-vent-

damper device with size matching draft hood. 

B. Commercial, Power-Burner, Gas-Fired, Storage, Domestic-Water Heaters: 

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

following: 

a. Lochinvar, LLC. 

b. Smith, A. O. Corporation. 

c. State Industries. 

2. Standard: ANSI Z21.10.3/CSA 4.3. 

3. Storage-Tank Construction: ASME-code steel with 150-psig working-pressure rating. 

a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to 

tank before testing. 

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1. 

2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel and 

stainless-steel flanges and according to ASME B16.24 for copper and 

copper-alloy flanges. 

http://www.specagent.com/Lookup?ulid=2396
http://www.specagent.com/Lookup?uid=123457041771
http://www.specagent.com/Lookup?uid=123457041770
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b. Lining:  Glass complying with NSF 61 Annex G barrier materials for potable-

water tank linings, including extending lining into and through tank fittings and 

outlets. 

4. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 

b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 

c. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 

d. Insulation: Comply with ASHRAE/IESNA 90.1. Surround entire storage tank 

except connections and controls. 

e. Jacket: Steel with enameled finish. 

f. Burner: UL 795 for power-burner, gas-fired, domestic-water heaters and natural-

gas fuel. 

g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 199, electric, automatic, gas-

ignition system. 

h. Temperature Control: Adjustable thermostat. 

i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices 

or systems. 

j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4-M. 

Include one or more relief valves with total relieving capacity at least as great as 

heat input, and include pressure setting less than domestic-water heater working-

pressure rating. Select one relief valve with sensing element that extends into 

storage tank. 

5. Special Requirements: NSF 5 construction. 

C. Commercial, Power-Vent, Gas-Fired, Storage, Domestic-Water Heaters: 

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

following: 

a. Lochinvar, LLC. 

b. Smith, A. O. Corporation. 

c. State Industries. 

2. Standard: ANSI Z21.10.3/CSA 4.3. 

3. Storage-Tank Construction: ASME-code steel with 150-psig working-pressure rating. 

a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to 

tank before testing. 

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1. 

2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel and 

stainless-steel flanges and according to ASME B16.24 for copper and 

copper-alloy flanges. 

b. Lining:  Glass complying with NSF 61 Annex G barrier materials for potable-

water tank linings, including extending lining into and through tank fittings and 

outlets. 

http://www.specagent.com/Lookup?ulid=2398
http://www.specagent.com/Lookup?uid=123457041822
http://www.specagent.com/Lookup?uid=123457041824
http://www.specagent.com/Lookup?uid=123457041823
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4. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 

b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 

c. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 

d. Insulation: Comply with ASHRAE/IESNA 90.1. Surround entire storage tank 

except connections and controls. 

e. Jacket: Steel with enameled finish. 

f. Burner: For use with power-vent, gas-fired, domestic-water heaters and natural-gas 

fuel. 

g. Automatic Ignition: ANSI Z21.20/CSA C22.2 No. 199, electric, automatic, gas-

ignition system. 

h. Temperature Control: Adjustable thermostat. 

i. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices 

or systems. 

j. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4-M. 

Include one or more relief valves with total relieving capacity at least as great as 

heat input, and include pressure setting less than domestic-water heater working-

pressure rating. Select one relief valve with sensing element that extends into 

storage tank. 

5. Special Requirements: NSF 5 construction. 

6. Power-Vent System: Exhaust fan, interlocked with burner. 

D. Commercial, Gas-Fired, High-Efficiency, Storage, Domestic-Water Heaters: 

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

following: 

a. Lochinvar, LLC. 

b. Smith, A. O. Corporation. 

c. State Industries. 

2. Standard: ANSI Z21.10.3/CSA 4.3. 

3. Description: Manufacturer's proprietary design to provide at least 95 percent combustion 

efficiency at optimum operating conditions. 

4. Storage-Tank Construction: ASME-code steel with 150-psig minimum working-pressure 

rating. 

a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to 

tank before testing. 

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1. 

2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel and 

stainless-steel flanges and according to ASME B16.24 for copper and 

copper-alloy flanges. 

b. Lining:  Glass complying with NSF 61 Annex G barrier materials for potable-

water tank linings, including extending lining into and through tank fittings and 

outlets. 

http://www.specagent.com/Lookup?ulid=2400
http://www.specagent.com/Lookup?uid=123457041833
http://www.specagent.com/Lookup?uid=123457041836
http://www.specagent.com/Lookup?uid=123457041826
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5. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 

b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 

c. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 

d. Insulation: Comply with ASHRAE/IESNA 90.1. Surround entire storage tank 

except connections and controls. 

e. Jacket: Steel with enameled finish. 

f. Burner or Heat Exchanger: Comply with UL 795 or approved testing agency 

requirements for gas-fired, high-efficiency, domestic-water heaters and natural-gas 

fuel. 

g. Temperature Control: Adjustable thermostat. 

h. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices 

or systems. 

i. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4-M. 

Include one or more relief valves with total relieving capacity at least as great as 

heat input, and include pressure setting less than domestic-water heater working-

pressure rating. Select one relief valve with sensing element that extends into 

storage tank. 

2.2 GAS-FIRED, TANKLESS, DOMESTIC-WATER HEATERS 

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

1. Rinnai Corporation. 

B. Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water heaters for 

indoor application. 

C. Construction: Copper piping or tubing complying with NSF 61 Annex G barrier materials for 

potable water, without storage capacity. 

1. Tappings: ASME B1.20.1 pipe thread. 

2. Pressure Rating: 150 psig. 

3. Heat Exchanger: Copper tubing. 

4. Insulation: Comply with ASHRAE/IESNA 90.1. 

5. Jacket: Metal, with enameled finish, or plastic. 

6. Burner: For use with tankless, domestic-water heaters and natural-gas fuel. 

7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas ignition. 

8. Temperature Control: Adjustable thermostat. 

D. Support: Bracket for wall mounting. 

2.3 VENTING 

A. Utilize vent material and size as recommended by the manufacturer. 

B. Type B Gas Vents 

http://www.specagent.com/Lookup?ulid=2405
http://www.specagent.com/Lookup?uid=123457041843
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1. Description:  Double-wall gas vents complying with NFPA 211, Type B.  Inner pipe of 

sheet aluminum, outer pipe of galvanized-steel sheet, each with the following minimum 

thicknesses: 

a. Round, 6-Inch and Smaller ID:  0.012-inch inner pipe, 0.0187-inch outer pipe. 

b. Round, 7- to 18-Inch ID:  0.014-inch inner pipe, 0.0187-inch outer pipe. 

2. Accessories:  Tees, elbows, increasers, draft hood connectors, metal cap with bird barrier, 

adjustable roof flashing, storm collar, support assembly, thimbles, firestop spacers, and 

fasteners; fabricated of similar materials and designs as vent-pipe straight sections. 

C. PVC Schedule 40, CPVC Schedule 40 or AL29-4C Stainless Steel. 

2.4 ELECTRIC BOOSTER HEATERS  

A. The tank construction shall have a 150 psi working pressure.  The interior of the tank shall be 

glass lined.  The jacket surrounding the tank shall be stainless steel front with baked enamel 

sides and back with  6 inch adjustable legs 

B. The control circuit shall consist of a pilot switch with indicator light, built in thermostat and hi-

limit, and magnetic contactors. 

C. Heater elements shall be copper-sheathed, furnished with 4 bolt flange for disassembly without 

removing the booster head.  

D. Provide ASME temperature and pressure relief valve, temperature and pressure gauge 

2.5 HOT WATER STORAGE TANKS  

A. Vertical storage tank. 

B. Glass lining. 

C. ASME constructed. 

D. Insulated. 

E. 150 psi work pressure. 

F. Inlet and outlet piping. 

2.6 DOMESTIC-WATER HEATER ACCESSORIES 

A. Domestic-Water Compression Tanks: 

1. Manufacturers: 

a. AMTROL Inc. 

b. Armstrong Pumps, Inc. 
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c. Flexcon Industries. 

d. Honeywell Sparco. 

e. Myers, F. E.; Pentair Pump Group (The). 

f. Smith, A. O.; Aqua-Air Div. 

g. State Industries, Inc. 

h. Taco, Inc. 

i. Watts Regulator Co. 

j. Wessels Co. 

2. Description: Steel, pressure-rated tank constructed with welded joints and factory-

installed butyl-rubber diaphragm. Include air precharge to minimum system-operating 

pressure at tank. 

3. Construction: 

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. 

Include ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water 

tank linings, including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve: Factory installed. 

B. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include 

dimensions not less than base of domestic-water heater, and include drain outlet not less than 

NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads. 

C. Piping-Type Heat Traps: Field-fabricated piping arrangement according to 

ASHRAE/IESNA 90.1. 

D. Heat-Trap Fittings: ASHRAE 90.2. 

E. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping 

for field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or 

gate-type shutoff valves to isolate each domestic-water heater and calibrated balancing valves to 

provide balanced flow through each domestic-water heater. 

F. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in 

Section 220523.12 "Ball Valves for Plumbing Piping," Section 220523.13 "Butterfly Valves for 

Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing Piping." 

G. 3 "Butterfly Valves for Plumbing Piping," and Section 220523.15 "Gate Valves for Plumbing 

Piping." 

1. Comply with requirements for balancing valves specified in Section 221119 "Domestic 

Water Piping Specialties." 

H. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1-M, manually operated. Furnish for installation in 

piping. 

I. Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 2-psig pressure rating 

as required to match gas supply. 
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J. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off 

automatic valve. 

K. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as 

great as heat input, and include pressure setting less than domestic-water heater working-

pressure rating. Select relief valves with sensing element that extends into storage tank. 

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M. 

2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped. 

L. Pressure Relief Valves: Include pressure setting less than domestic-water heater working-

pressure rating. 

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M. 

2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped. 

M. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4-M. 

N. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor 

mounting, capable of supporting domestic-water heater and water. Provide dimension that will 

support bottom of domestic-water heater a minimum of 18 inches above the floor. 

O. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for 

wall mounting, capable of supporting domestic-water heater and water. 

2.7 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect assembled domestic-water heaters and storage tanks specified to 

be ASME-code construction, according to ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test commercial domestic-water heaters and storage tanks to minimum of one 

and one-half times pressure rating before shipment. 

C. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 

Comply with requirements in Section 014000 "Quality Requirements" for retesting and 

reinspecting requirements and Section 017300 "Execution" for requirements for correcting the 

Work. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water heaters on 

concrete base. 

1. Exception: Omit concrete bases for commercial domestic-water heaters if installation on 

stand, bracket, suspended platform, or directly on floor is indicated. 
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2. Maintain manufacturer's recommended clearances. 

3. Arrange units so controls and devices that require servicing are accessible. 

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 

6. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

7. Install anchor bolts to elevations required for proper attachment to supported equipment. 

8. Anchor domestic-water heaters to substrate. 

B. Residential, Domestic-Water Heater Mounting: Install residential domestic-water heaters on 

floor. 

1. Maintain manufacturer's recommended clearances. 

2. Arrange units so controls and devices that require servicing are accessible. 

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported equipment. 

5. Anchor domestic-water heaters to substrate. 

C. Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water heaters at least 18 

inches above floor] on wall bracket. 

1. Maintain manufacturer's recommended clearances. 

2. Arrange units so controls and devices that require servicing are accessible. 

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported equipment. 

D. Install domestic-water heaters level and plumb, according to layout drawings, original design, 

and referenced standards. Maintain manufacturer's recommended clearances. Arrange units so 

controls and devices needing service are accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 

domestic-hot-water outlet piping.  

E. Install gas-fired, domestic-water heaters according to NFPA 54. 

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters 

without shutoff valves. 

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters 

without gas pressure regulators if gas pressure regulators are required to reduce gas 

pressure at burner. 

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if 

required for operation of safety control. 

F. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 

relief valves with sensing elements that extend into tanks. Extend commercial-water-heater 

relief-valve outlet, with drain piping same as domestic-water piping in continuous downward 

pitch, and discharge by positive air gap onto closest floor drain. 
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G. Install combination temperature-and-pressure relief valves in water piping for domestic-water 

heaters without storage. Extend commercial-water-heater relief-valve outlet, with drain piping 

same as domestic-water piping in continuous downward pitch, and discharge by positive air gap 

onto closest floor drain. 

H. let, with drain piping same as domestic-water piping in continuous downward pitch, and 

discharge by positive air gap onto closest floor drain. 

I. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 

over floor drains. Install hose-end drain valves at low points in water piping for domestic-water 

heaters that do not have tank drains. 

J. Install thermometer on outlet piping of domestic-water heaters.  

K. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks 

without integral or fitting-type heat traps. 

L. Fill domestic-water heaters with water. 

M. Charge domestic-water compression tanks with air. 

3.2 CONNECTIONS 

A. Comply with requirements for domestic-water piping specified in Section 221000.  

B. Drawings indicate general arrangement of piping, fittings, and specialties. 

C. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service 

and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification specified in 

Section 220553 "Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 
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B. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 

Comply with requirements in Section 014000 "Quality Requirements" for retesting and 

reinspecting requirements and Section 017300 "Execution" for requirements for correcting the 

Work. 

C. Prepare test and inspection reports. 

3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain domestic-water heaters 

END OF SECTION 22 34 00 
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SECTION 22 42 00 - PLUMBING FIXTURES AND SPECIALTIES 

DESIGN REQUIREMENTS 

A. Provide isolation valves on domestic water to each toilet room. 

B. Provide loose key stops at all plumbing fixtures. 

C. Provide ball valve and union on upstream side of dielectric fittings.  Dielectric waterway 

couplings and nipples with thermoplastic liner are preferred for dissimilar piping isolation. 

D. Backflow prevention at the main water service entrance to the building may be required by 

code in the future.  Add a four (4) ft. spool piece so that a backflow preventer can easily be 

added if required.  Detail and note a piping schematic showing the spool to remain accessible.  

Backflow preventers are to be mounted low for maintenance as required by code. 

E. maintenance as required by code. 

F. Isolation Valves on Domestic Water:  In addition to isolating each restroom, zone the building 

into reasonable size segments. 

G. Restrooms: 

1. All to have floor drains with floor pitched to drain. 

2. Wall hung urinals with exposed flush valves. 

3. Floor Stands are required for urinals. 

4. Isolation valves in water lines serving restrooms in addition to loose key stops at fixtures. 

5. All handicapped accessible. 

H. At typical elementary classrooms, the sink countertop shall be 29” high for Primary and 32” H 

for Intermediate grades.  Provide hinged doors on cabinet below sink.  Sink faucets to have 

separate hot and cold supply with wrist blade handles and a fixed gooseneck spout.  This should 

adequately accommodate ADA concerns. 

I. At Kindergarten and Pre-Kindergarten toilet rooms, use 10-3/4” high water closets which will 

not be at handicapped heights.  These toilet rooms do not have to be ADA compliant with 5 ft 

turning radius, sloped mirrors, etc.  At Kindergarten classrooms, sinks should be at the end of a 

counter so that they can be accessed from the front and both sides. 

J. radius, sloped mirrors, etc.  At Kindergarten classrooms, sinks should be at the end of a counter 

so that they can be accessed from the front and both sides. 

K. Plumbing chases at main toilet rooms shall have a minimum inside clear dimension of 30”.  

Plumber shall coordinate layout of piping to make access as easy as possible.  Chase shall be 

accessed by a full door.  There shall be no stacks or risers in front of the door.  At single 

occupancy toilet facilities, chases shall have minimum inside clear dimensions of 16”.  Provide 

an access door into the chase for visual inspections. 

L. ns of 16”.  Provide an access door into the chase for visual inspections. 
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M. OPS has some concern over the high number of water closets and few urinals required by the 

Omaha Plumbing Code.  From a functional point of view, restrooms of 5-6 water closets for 

females and 2 water closets and 3 urinals for males is adequate.  Try to achieve this with the 

City. 

N. No metered cartridge type faucets are to be used.  Use sensor-operated faucets where metering 

is required.  In projects with tempered hot water there is no need to pipe both hot and cold water 

to sensor-operated lavatory faucets.  Pipe only tempered hot water. 

O.  Pipe only tempered hot water. 

P. Lavatories with side wall (splash) extensions are not acceptable. 

Q. Use only Moen, Zurn or Sloan flush valves. 

R. Fixture Operation – Lavatories, Wash Fountains, Urinals, Water Closets: 

1. Student Restrooms:  All sensor operated. 

2. Staff Restrooms:  All sensor operated. 

3. Work Room Sinks:  Manual faucet operation with wrist blades. 

4. Classroom Sinks:  Manual faucet operation with wrist blades.  Fixed gooseneck spout.   

No bubblers at any classroom sinks. 

5. Nurse:  All manual operation.  Lavatory should have wrist blades and should also be 

equipped with a hose spray rinse for hair washing. 

6. Special use needs i.e. science labs, art rooms etc., to be on a per job basis. 

7. Kitchen:  Lavatories to be manual operation with wrist blades.  Fixed gooseneck spout. 

Note 1: All electronic closet and urinal flushometers to have override button. 

Note 2: One full size restroom for boys and one for girls should have sensors 

connected to the emergency power circuit so as to be operational during 

a power outage. 

Note 3: Hard wired sensor operation to be used for all projects.  Use of battery 

sensor operation to be made with OPS Director of Buildings and 

Grounds and Supervisor of Schoolhouse Planning consultation on a per-

job basis 

Note 4:  Lavatory faucets are to be self-contained units above mounting deck or 

china fixture. 

S. Wash Fountains: Bradley is the base specification. Aqua Surf or Intersan is acceptable. Stop 

valves in unit shall be brass, not plastic.  Fountains shall have hard wired faucet controls. 

Terreon™ (high density resin and stone material) is the preferred bowl and pedestal material.  

Any deviations to be confirmed with the Owner prior to specifying. 

T. Each elementary student restroom typically has two wash fountains.  One of these shall be at a 

height appropriate for the age that they serve (see OPS Working Heights).  The other one shall 

be set at handicapped heights.  At Primary grades that shall be at child handicapped heights per 

the City of Omaha amendments to the UBC.  At intermediate grades it shall comply with ADA. 

U. s it shall comply with ADA. 
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V. Provide electric water cooler drinking fountains in lieu of un-chilled tap water fountains. 

Electric Water Cooler (EWC) with bottle filler – at minimum provide one (1) bottle filler near 

community occupancy and one (1) bottle filler in classroom areas.  Quantity of EWCs will be 

dictated by Code. 

W. Elkay faucets are not acceptable to OPS because parts are not readily available.  

X. Kitchen Compartmented Sinks and Disposals will be supplied by OPS.  Provide for installation 

and direct connection of disposals.  Provide for full hook-up of sinks and either direct or 

indirect drains as required by code.  Verify with OPS. 

Y. Disposal shall be Waste King, Model 750-1, 3/4 HP, 1 Phase, 115-230 volt, 2” waste in wall.  

Verify with OPS. 

Z. All water closets, urinals and wall mounted lavatories are to be installed on floor mounted 

carriers.  Auxiliary Support Assembly to be used when wall extensions exceed 12”.  Carriers 

made by Wade, Zurn or J.R. Smith may be used.  Legs to be bolted to the floor.  No plastic 

anchors are to be used.  All lavatories to have concealed arms. 

AA. Water closet and urinal flush valves shall be hard-wired and powered by an emergency circuit. 

BB. The factory standard cut nipple and pre-cut rods are to be used.  Field cutting of nipples and 

rods shall not be allowed.  If the chase becomes too wide, the use of auxiliary support 

assemblies shall be required. 

CC. Eye Wash & Emergency Shower:  Provide in each Mechanical Room and Pool Equipment 

Room where chemicals are added to the system.  Also, provide at science classroom/storage 

areas where hazardous chemicals may be used or stored.  Eye wash is to be provided at the 

Health/Nurse Area.  Verify with the Owner. 

DD. ner. 

EE. Classroom sinks shall not include drinking fountain bubblers. 

FF. Toilets should be hardwired and connected to emergency power (See Note 3).  Moen model 

8310AC16, 8312AC10, Zurn model ZEMS6000 or Sloan model Royal 111-1.6, with push 

button override.  

GG. In new Elementary Schools handwashing stations should be located outside of toilet in line of 

site from the corridor. 

HH. Maintain 30” x 30” clearance in front of all mop sinks for maintenance equipment. 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Plumbing fixtures. 



 

 
PLUMBING FIXTURES AND SPECIALTIES 

003-10201-014  224200 - 4 

B. Plumbing specialties. 

1.2 QUALITY ASSURANCE 

A. Water closets shall meet ANSI A112.19.1M.  Trim shall meet ANSI A112.19.5. 

B. Urinal shall meet ANSI A112.19.1M.  Trim shall meet ANSI A112.19.5. 

C. Lavatories shall meet ANSI A112.19.1M and Z 124.3. 

D. Mixing valve shall meet ANSI Z 124.2. 

E. Drinking water coolers shall meet ANSI A112.19.2M. 

F. Sink shall meet ANSI A112.19.1M and A112.19.2M. 

G. Sinks shall meet ANSI A112.19.1M and A112.19.2M. 

H. Pressure reducing valve shall meet ASSE 1003.  Include gauges. 

I. Interior wall hydrants shall meet ASSE 1019. 

J. All fixtures shall meet the governmental regulations for low-flow operation. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Fixtures, equipment and accessories are specified by manufacturer’s name as to the type and 

quality required.  Specified manufacturers and approved equal manufacturers are as follows: 

 

Fixture, Item Specified Approved Equal 

or Equipment Manufacturer Manufacturer 

 

Vitreous china and enameled American Standard Kohler 

cast-iron fixtures  Eljer 

  Crane 

  Sloan 

 

Stainless steel sinks Just Elkay 

  Moen 

 

Precast basins and mop sinks Fiat Williams 

  Mustee 

 

Electric water coolers Halsey-Taylor Oasis 

& Bottle Filler  Elkay 

  Haws 
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Supply fittings and faucets American Standard Kohler 

  Crane 

  Chicago 

  Moen 

  Symmons  

  Dearborn 

  Brasscraft 

  Wolverine Brass 

 

Waste fittings, stops and supplies McGuire  

 

Fixture, Item Specified Approved Equal 

or Equipment Manufacturer Manufacturer 

 

Shower mixing valves, shower head, Symmons American Standard 

Arm and escutcheon  Powers 

  Kohler 

  Eljer 

  Crane 

  Moen 

  Lawler 

  Zurn 

  

Fixture carriers J.R. Smith Josam 

  Zurn 

  Wade 

  Watts Drainage 

 

Flush valves Moen Zurn 

  Sloan 

   

Water closet seats Olsonite Beneke 

  Centoco 

  Church 

 

Garbage disposals In-Sink-Erator Kitchen Aid 

  White 

 

Emergency shower and  Haws Bradley 

eyewash stations  Speakman 

  Guardian 

 

Laboratory supply fittings Chicago Faucet T&S Brass 

And faucets  Moen 

 

Infrared sensor faucets Chicago  Bradley 

  Kohler 

  Sloan 

  Moen 

Washing machine fittings Guy Gray -- 
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Hose bibbs Chicago Faucet Woodford 

 

 

Fixture, Item Specified Approved Equal 

or Equipment Manufacturer Manufacturer 

 

Hydrants Wade Woodford 

  J.R. Smith 

  Zurn 

  Josam 

  Ancon 

  Jonespec 

 

Building Mixing Valve (master) Lawler Powers 

  Symmons 

 

Trap Primers Belimo Siemens 

2.2 PLUMBING FIXTURES AND SPECIALITIES  

A. Water closets shall be wall mounted, white vitreous china with black seat and flush valve.  

B. Urinals shall be wall mounted, white vitreous china with standard flush valve. 

C. Lavatories shall be wall hung, white vitreous china with hot and cold blade handle faucet on 4 

inch centers with concealed arm carriers bolted to the floor.  

D. Showers shall be recessed, pressure balancing, temperature limited, single lever with vandal 

resistant shower head.  

E. Drinking water coolers shall be wall mounted, refrigerated, handicap style. 

F. Sinks shall be 302 or 304 stainless steel, single, double, or triple compartment with faucet with 

hot and cold blade handles and swing spout. 

G. Science lab sinks shall be acid resistant for high school applications.  Provide acid resistant 

strainer and tailpiece.  Science casework contractor shall provide sink.  

H. Service sinks shall be floor mounted molded stone, 10" high, 24" x 36", 3" outlet and a wall 

faucet with pail hook and vacuum breaker.   

I. Hose bibbs shall be wall mounted with vacuum breaker. 

J. Water pressure reducing station shall be installed to limit the water pressure in the building to a 

maximum of 80 psi.  (Include gauges) 

K. Interior wall hydrants located in group restrooms, locker/ shower rooms shall be fully recessed 

behind a lockable door. 
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L. Wash fountains shall be terrazzo or Terreon (high density resin & stone material) with hard 

wired infrared sensing for water activation, ADA accessible, and floor mounted. 

M. Emergency eye wash shall be wall mounted, ADA accessible and set at ADA height. 

N. Emergency shower shall have a 10 inch diameter shower head, vertical or horizontal supply and 

have a ADA accessible handle (with 3” minimum floor drain). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 

actual locations of piping connections before fixture installation. 

B. Examine walls and floors for suitable conditions where fixtures will be installed. 

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

3.2 INSTALLATION 

A. Water-Closet Installation: 

1. Install level and plumb according to roughing-in drawings. 

2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to 

piping or building substrate. 

3. Install accessible, wall-mounted water closets at mounting height for 

handicapped/elderly, according to ICC/ANSI A117.1. 

4. Install supports, affixed to building substrate, for floor-mounted, back-outlet water 

closets. 

5. Use carrier supports with waste-fitting assembly and seal. 

6. Install floor-mounted, back-outlet water closets attached to building floor substrate, onto 

waste-fitting seals; and attach to support. 

7. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and 

waste-fitting seals; and affix to building substrate. 

8. Install flushometer-valve, water-supply fitting on each supply to each water closet. 

9. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 

10. Install lever-handle flushometer valves for accessible water closets with handle mounted 

on open side of water closet. 

11. Install actuators in locations that are easy for people with disabilities to reach. 

12. Install toilet seats on water closets. 

13. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations and within cabinets and millwork. 

14. Install deep-pattern escutcheons if required to conceal protruding fittings. 

15. Seal joints between water closets and walls and floors using sanitary-type, one-part, 

mildew-resistant silicone sealant. 

16. Match sealant color to fixture color. 
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B. Urinal Installation: 

1. Install urinals level and plumb according to roughing-in drawings. 

2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports. 

3. Install wall-hung, bottom-outlet urinals with tubular waste piping attached to supports. 

4. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, 

according to ICC/ANSI A117.1. 

5. Install trap-seal liquid in waterless urinals. 

6. Install supports, affixed to building substrate, for wall-hung urinals. 

7. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 

8. Use carriers without waste fitting for urinals with tubular waste piping. 

9. Use chair-type carrier supports with rectangular steel uprights for accessible urinals. 

10. Install flushometer-valve water-supply fitting on each supply to each urinal. 

11. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 

12. Install lever-handle flushometer valves for accessible urinals with handle mounted on 

open side of compartment. 

13. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. 

14. Install deep-pattern escutcheons if required to conceal protruding fittings. 

15. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-

resistant silicone sealant. 

16. Match sealant color to fixture color. 

C. Lavatory Installation: 

1. Install lavatories level and plumb according to roughing-in drawings. 

2. Install supports, affixed to building substrate, for wall-mounted lavatories. 

3. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for 

people with disabilities or the elderly, according to ICC/ANSI A117.1. 

4. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. Use deep-pattern escutcheons if required to conceal protruding fittings. 

Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 

5. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-

resistant silicone sealant. Match sealant color to fixture color. Comply with sealant 

requirements specified in Section 079200 "Joint Sealants." 

6. Install protective shielding pipe covers and enclosures on exposed supplies and waste 

piping of accessible lavatories. Comply with requirements in Section 220719 "Plumbing 

Piping Insulation." 

D. Sink Installation: 

1. Install sinks level and plumb according to roughing-in drawings. 

2. Install supports, affixed to building substrate, for wall-hung sinks. 

3. Install accessible wall-mounted sinks at handicapped/elderly mounting height according 

to ICC/ANSI A117.1. 

4. Set floor-mounted sinks in leveling bed of cement grout. 

5. Install water-supply piping with stop on each supply to each sink faucet. 
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a. Exception: Use ball or gate valves if supply stops are not specified with sink. 

Comply with valve requirements specified in Section 220523.12 "Ball Valves for 

Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping." 

b. Install stops in locations where they can be easily reached for operation. 

6. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. Use deep-pattern escutcheons if required to conceal protruding fittings. 

Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 

7. Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, 

mildew-resistant silicone sealant. Match sealant color to fixture color. 

8. Install protective shielding pipe covers and enclosures on exposed supplies and waste 

piping of accessible sinks. 

9. Install cleanouts above all sinks located in classrooms and staff work rooms. 

E. Shower Installation: 

1. Assemble shower components according to manufacturers' written instructions. 

2. Install showers level and plumb according to roughing-in drawings. 

3. Install water-supply piping with stop on each supply to each shower faucet. 

a. Exception: Use ball or gate valves if supply stops are not specified with shower. 

Comply with valve requirements specified in Section 220523.12 "Ball Valves for 

Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping." 

b. Install stops in locations where they can be easily reached for operation. 

4. Install shower flow-control fittings with specified maximum flow rates in shower arms. 

5. Set shower basins in leveling bed of cement grout. 

6. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. Use deep-pattern escutcheons if required to conceal protruding fittings. 

7. Seal joints between showers and floors and walls using sanitary-type, one-part, mildew-

resistant silicone sealant. Match sealant color to fixture color. Comply with sealant 

requirements specified in Section 079200 "Joint Sealants." 

F. Wash Fountain Installation: 

1. Install wash fountains level and plumb according to roughing-in drawings. 

2. Set freestanding wash fountains on floor. 

3. Install off-floor carrier supports, affixed to building substrate, for wall-mounted wash 

fountains. 

4. Install accessible, wall-mounted wash fountains at mounting height for 

handicapped/elderly according to ICC A117.1. 

5. Install water-supply piping with shutoff valve on each supply to each wash fountain to be 

connected to domestic-water distribution piping. Use ball or gate valve. Install valves in 

locations where they can be easily reached for operation. Valves are specified in 

Section 220523.12 "Ball Valves for Plumbing Piping" and Section 220523.15 "Gate 

Valves for Plumbing Piping." 

6. Install trap and waste piping on each drain outlet of each wash fountain to be connected 

to sanitary drainage system. 

7. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. Use deep-pattern escutcheons if required to conceal protruding fittings. 



 

 
PLUMBING FIXTURES AND SPECIALTIES 

003-10201-014  224200 - 10 

Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 

8. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, 

silicone sealant. Match sealant color to fixture color.  

G. Emergency Fixture Installation: 

1. Assemble emergency plumbing fixture piping, fittings, control valves, and other 

components. 

2. Install fixtures level and plumb. 

3. Fasten fixtures to substrate. 

4. Install shutoff valves in water-supply piping to fixtures, to facilitate maintenance of the 

equipment. Use ball or gate valve if specific type valve is not indicated. Install valves 

chained or locked in open position if permitted. Install valves in locations where they can 

easily be reached for operation. Comply with requirements for valves specified in 

Section 220523.12 "Ball Valves for Plumbing Piping" and Section 220523.15 "Gate 

Valves for Plumbing Piping." 

a. Exception: Omit shutoff valve on supply to group of plumbing fixtures that in-

cludes emergency equipment. 

b. Exception: Omit shutoff valve on supply to emergency equipment if prohibited by 

authorities having jurisdiction. 

5. Install shutoff valve and strainer in steam piping and shutoff valve in condensate return 

piping. Comply with requirements for steam and condensate piping specified in 

Section 232213 "Steam and Condensate Heating Piping" and Section 232216 "Steam and 

Condensate Heating Piping Specialties." 

6. Install dielectric fitting in supply piping to emergency equipment if piping and equipment 

connections are made of different metals. Comply with requirements for dielectric fittings 

specified in Section 221116 "Domestic Water Piping." 

7. Install thermometers in supply and outlet piping connections to water-tempering 

equipment. Comply with requirements for thermometers specified in Section 220519 

"Meters and Gages for Plumbing Piping." 

8. Install trap and waste piping on drain outlet of emergency equipment receptors that are 

indicated to be directly connected to drainage system. Comply with requirements for 

waste piping specified in Section 221316 "Sanitary Waste and Vent Piping." 

9. Install indirect waste piping on drain outlet of emergency equipment receptors that are 

indicated to be indirectly connected to drainage system. Comply with requirements for 

waste piping specified in Section 221316 "Sanitary Waste and Vent Piping." 

10. Install escutcheons on piping wall and ceiling penetrations in exposed, finished locations. 

H. Drinking Fountain Installation: 

1. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated 

for children, install at height required by authorities having jurisdiction. 

2. Set pedestal drinking fountains on floor. 

3. Install recessed drinking fountains secured to wood blocking in wall construction. 

4. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted 

fixtures. 

5. Install water-supply piping with shutoff valve on supply to each fixture to be connected 

to domestic-water distribution piping. Use ball or gate valve. Install valves in locations 
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where they can be easily reached for operation. Valves are specified in 

Section 220523.12 "Ball Valves for Plumbing Piping" and Section 220523.15 "Gate 

Valves for Plumbing Piping." 

6. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary 

drainage system. 

7. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 

locations. Use deep-pattern escutcheons where required to conceal protruding fittings. 

Comply with escutcheon requirements specified in Section 220518 "Escutcheons for 

Plumbing Piping." 

8. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, 

silicone sealant. Match sealant color to fixture color 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies and soil, waste, and vent piping. Use size fittings required 

to match fixture. 

B. Comply with water piping requirements specified in Section 221000. 

C. Comply with soil and waste piping requirements specified in Section 221000. 

3.4 ADJUSTING 

A. Operate and adjust fixtures and controls. Replace damaged and malfunctioning water fixtures, 

fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms. 

3.5 CLEANING AND PROTECTION 

A. Clean fixtures and fittings with manufacturers' recommended cleaning methods and materials. 

B. Install protective covering for installed fixtures and fittings. 

C. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner 

END OF SECTION 22 42 00 
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