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SECTION 01 00 00 
 

GENERAL REQUIREMENTS 
 
                 
1.0 DESCRIPTION:  Work included in this project shall be for the  

 
PROPOSED RENOVATIONS TO 

STOCKTON UNIVERSITY 
TOWNSEND RESIDENTIAL LIFE CENTER 

 
1.1 LOCATION:   STOCKTON UNIVERSITY, 101 VERA KING FARRIS DRIVE,  

GALLOWAY, NJ 
 
1.2 If there are any conflicts in the specifications the University’s General Conditions would 

take precedence. 
 
2.0 CONTRACTOR’S RESPONSIBILITY: 
 
2.1 Once the project has been awarded, the General Contractor, his employees including 

subcontractors and their employees will each be required to coordinate with the Facility of 
Planning and Construction of Stockton University to gain access to the site and before the 
start of any work. 

 
2.2 Verify all measurements and conditions in the field. 
 
2.3 Before starting work, examine all adjoining work on which the work of these specifications 

depends.  Perform corrective work to all existing conditions necessary to make these 
specifications perform in all respects. 

 
2.4        APPLICABLE DOCUMENTS:  Publications, specifications and standards listed in this     

Specification form a part of the Specification to the extent indicated by the reference thereto.  
Unless otherwise indicated, the issue of effect on the date of issuing the Invitation for bids shall 
apply. 

 
2.5 PROGRESS CHART:  Within ten (10) days of the receipt of Notice to Proceed and prior to 

commencement of work, the Contractor shall submit and receive approval for a Progress Chart 
indicating the planned starting and completion dates for all work items. 

 
2.6 PRICE SCHEDULE:  Along with the Progress Chart, the Contractor shall submit a price 
 schedule for each work item, indicating his breakdown for labor, material, and equipment.  
 Definitions applying are as follows: 
 
 2.6.1 LABOR COST:  Direct labor wages and benefits, labor insurance, supervisory labor,  
  small hand tools chargeable to labor, prorated cost of job expenses such as field  
  office and telephone, prorated percentage of general (main office) overhead and   
  percentage of profit. 
 

2.6.2  MATERIAL COST:  Direct material costs delivered to the site, prorated percentage of 
job expenses, general overhead, and profit. 
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2.6.3 EQUIPMENT COST:  Plant and equipment charges, prorated percentage of job 
expenses, general overhead, and profit. 

 
2.7 INTENT OF DRAWINGS AND SPECIFICATIONS:  The intent of the drawings and 
 specifications is to provide for the completion of the work in every detail that is described  
 therein.  The Contractor shall furnish all labor; materials, equipment, tools, transportation, and 
 necessary supplies such as may be reasonably required to complete the work in accordance 
 with the drawings. 
 
2.8 REPAIR OF EXISTING WORK:  The work shall be carefully laid out in advance. Where 

cutting or patching surfaces is necessary for proper installation, the work shall be carefully done 
by skilled mechanics.  Any damage to the building or equipment caused by the Contractor shall 
be repaired by skilled mechanics of the trades involved, at no additional costs to the Owner.  The 
Contractor shall patch and refinish all damaged surfaces caused by this work so as to match 
adjacent surfaces in material, texture, and color to the satisfaction of the Architect.    

 
2.9      MATERIALS APPROVED: 
 

2.9.1   Catalog cuts and other information shall be submitted by the Contractor as required    
              herein and as necessary to secure approval of the material and methods to be   
             incorporated into the work. 
 
2.9.2 Four (4) copies of catalogs and other printed information shall be submitted.  One (1)   

copy of printed matter will be returned to the Contractor for his use. 
 
2.9.3 All submittals shall be made using the “Shop Drawing/Material Approval Request” form.  

Submittals shall be numbered sequentially and shall include the information required. 
 
2.9.4 Within ten (10) days after receipt of Notice to Proceed, the Contractor shall submit a 

submittals log indicating all required submittals and dates to be submitted. 
 
3.0 METHODS OF MATERIAL QUALIFICATION: 

3.0.1 Each material and product can be incorporated into the work and shall conform to the 
specifications.   The Contractor may use any of the following methods to demonstrate 
compliance with the specifications except as otherwise required. 

 
3.0.2 Certificates of Compliance with specification requirements signed by an authorized 

officer of the manufacturer, processor or approved trade association involved.  Such 
certificates shall show the name and address of the Contractor and the name and location 
of the project. 

 
3.0.3 All materials shall be installed as per manufacturer guide specifications. 
 
3.0.4 Labeling by the manufacturer on unbroken and unopened containers. 
 
3.0.5 Official marking or labeling by recognized grading organization or national code 

association indicating compliance. 
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3.1 DELIVERY, STORAGE, AND HANDLINGS: 
3.1.1 Deliver materials to the job site in the manufacturer’s sealed and undamaged 
 containers or wrappings. 
 
3.1.2 Each product delivered shall be identified with the manufacture’s name, date of 

manufacture, lot name and trade name. 
           
3.1.3 Store materials up off the ground under cover, protected from weather and construction 

activities. 
 

3.1.4 The Contractor shall store all material on the job site at his own risk.  The Owner will not 
be responsible for any lost material. 

 
3.2 PRECONSTRUCTION MEETING:  A preconstruction meeting is required and will be 

arranged for some convenient date after contract award, but before the start of site work. 
 

4.0   INSPECTION:  The Contractor shall keep the Architect fully informed of contract operations   
and plans so that he may arrange to be present at various times when work is being performed.  

           
5.0    HOURS OF WORK:  All construction operations shall be performed between the hours of   

8:00 a.m. and 4:30 p.m. local time, Monday through Friday inclusive, pending approved schedule 
by owner.  If the Contractor desires to carry on work outside of these hours, he shall submit an 
application to the Owner for approval at least seventy-two (72) hours in advance.  No such work 
outside the regular hours established above shall be undertaken without approval of the Owner 
and at no additional cost to the Owner. 

 
6.0 UTILITIES:  Electricity and water, as available, will be furnished by the Owner for  

construction purposes at no cost, provided that these utilities are not overloaded. 
 
7.0   TEMPORARY TOILET FACILITIES:  Shall be provided and maintained by the Contractor. 
 
8.0 REMOVAL:  All material and debris removed shall become the property of the Contractor 
 and shall be removed from the site during and after the work. Debris and waste material shall 
 not be discharged into surrounding area.  None of the materials being removed may be reused, 
 except as noted on the drawings.  All debris removed shall be properly disposed of in 
 approved sites. 
 
9.0 SAFETY BARRICADE: Provide steel tubular scaffold system with 3” thick wood boards to 

allow a protected route of travel from all exits.  Protective scaffolding shall extend a minimum of 
8’ from face of building; provide construction fencing around site – 6’ high chain link. 

 
10.0 MANUFACTURER’S REPRESENTATIVE’S RESPONSIBILITIES: 

10.0.1 Keeping the Architect informed on a periodic basis as to the progress and quality of 
 the work. 
 
10.0.2 Calling to the attention of the Contractor those matters which he considers to be in 
 violation of the contract requirements. 
 
10.0.3 Reporting to the Architect any failure or refusal of the Contractor to correct 
 unacceptable practices. 
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10.0.4 Conducting preliminary and subsequent job site meetings with the Contractor’s official 
job representative. 

 
10.0.5 Rendering any other inspection services which the Architect may designate. 
10.0.6 Inspecting, after completion of work, the extent to which the Contractor has complied 
 with these specifications. 

 
10.0.7 The presence and activities of the manufacturers and the Architect shall in no way relieve 

the  Contractor of his contractual responsibilities. 
 
11.0 TEMPORARY TRAILERS: Not required. 
 
12.0 ENCLOSURES AND FENCING: At staging area. 
 
13.0 WORK PERFORMED: The General Contractor shall certify that a minimum of 25% of the 

work shall be performed by his direct staff, not sub-contractors. 
 
 

END OF SECTION 
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SECTION 01 10 00  

SUMMARY 
 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Contract description. 

B. Work by Owner. 

C. Contractor's use of site and premises. 

D. Work sequence. 

E. Owner occupancy. 

F. Specification Conventions. 

1.2 CONTRACT DESCRIPTION 

A. At the Galloway Campus Townsend Residential Life Center the University is proposing 
to renovate the existing main entrances, kitchen, restrooms, and conversion of existing 
meeting room into offices. 

B. The work to be performed under this project includes, but is not limited to;  
1. Building - the removal and replacement of the existing walls, ceilings, finishes. 

etc. along with the installation of new walls, doors, frames, concrete slabs, 
finishes, restrooms etc. 

2. Electrical - the removal, relocation, and/or modification of existing, and the 
installation of proposed receptacles, switches, lighting, etc. to suit the new layout. 

3. Fire - the removal, relocation, and/or modification of existing, and the 
installation of proposed fire alarm devices, sprinkler heads, etc. to suit the new 
layout. 

4. Mechanical - the removal & replacement of existing hvac units as indicated, all 
wit the removal, relocation, and modification of existing, and the installation of 
proposed ductwork, diffusers, thermostats, etc. to suit the new layout. 

5. Plumbing - the removal of existing plumbing fixtures. along with the installation 
of a new water closet, lavatory, sink, and related items. tied to exiting water, 
sanitary, and vent piping. the heights of all fixtures will be modified as required 
to compile with the current ada requirements. 

6. See construction drawings for entire scope of work. 

C. Perform Work of Contract under fixed cost contract with Owner in accordance with 
Conditions of Contract. 
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1.3 WORK BY OWNER 

A. Work under this contract includes: 
1. See construction drawings for a list of work by Owner. 

1.4 CONTRACTOR'S USE OF SITE AND PREMISES 

A. Limit use of site and premises to allow: 
1. Owner occupancy. 
2. Work by Others. 
3. Use of site and premises by the public. 

B. Emergency Building Exits during Construction. 

1.5 WORK SEQUENCE 

A. Construct Work in phases to accommodate Owner's occupancy requirements during 
construction period, coordinate construction schedule and operations with Owner. 

1.6 OWNER OCCUPANCY 

A. The Owner will occupy the premises during the entire period of the construction phase of 
construction. 

B. Cooperate with Owner to minimize conflict, and to facilitate Owner's operations. 

C. Schedule the Work to accommodate Owner occupancy. 

1.7 SPECIFICATION CONVENTIONS 

A. These specifications are written in imperative mood and streamlined form. This 
imperative language is directed to the Contractor, unless specifically noted otherwise. 
The words “shall be” are included by inference where a colon (:) is used within sentences 
or phrases. 

END OF SECTION 
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SECTION 01 20 00 

PRICE AND PAYMENT PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Cash allowances. 

B. Contingency allowances. 

C. Testing and inspection allowances. 

D. Schedule of values. 

E. Applications for payment. 

F. Change procedures. 

G. Defect assessment. 

H. Unit prices. 

I. Alternates. 

1.2 CASH ALLOWANCES – FOR PERMITS 

A. All Permit fees are by owner 

B. All monies not used for permits shall be credited to the Owner as part of the last 
application for payment. 

C. Differences in costs will be adjusted by Change Order. 

D. Allowances Schedule: check bid schedule and other sections of the specification. 

1.3 CONTINGENCY ALLOWANCES 

A. Include in the Base Bid Contract, a stipulated sum/price, as indicated in Specification 
Section 01 21 00 “Allowances” for use upon Owner's instruction for unforeseen items. 
Any unused funds are to be credited back to the owner. 

B. Contractor's costs for products, delivery, installation, labor, insurance, payroll, taxes, 
bonding, equipment rental, overhead and profit will be included in Change Orders 
authorizing expenditure of funds from this Contingency Allowance. 

C. Funds will be drawn from Contingency Allowance only by Change Order. 
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D. At closeout of Contract, funds remaining in Contingency Allowance will be credited to 
Owner by Change Order. 

1.4 TESTING AND INSPECTION ALLOWANCES  

A. Provided by owner except as noted in other sections of the specification. 

B. Differences in cost will be adjusted by Change Order. 

1.5 SCHEDULE OF VALUES 

A. Submit printed schedule on AIA Form G703 - Continuation Sheet for G702 standard 
form. 

B. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor 
Agreement established in Notice to Proceed. 

C. Format: Utilize Table of Contents of this Project Manual. Identify each line item with 
number and title of major specification Section. Identify site mobilization, bonds and 
insurance, close out, and separate lines for material and labor where applicable. 

D. Include in each line item, amount of Allowances specified in this section. For unit cost 
Allowances, identify quantities taken from Contract Documents multiplied by unit cost to 
achieve total for each item. 

E. Include separately from each line item, direct proportional amount of Contractor's 
overhead and profit. 

F. Revise schedule to list approved Change Orders, with each Application for Payment. 

1.6 APPLICATIONS FOR PAYMENT 

A. 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. 
4. Products list. 
5. Schedule of unit prices. 
6. Submittals Schedule. 
7. List of Contractor’s staff assignments. 
8. List of Contractor’s principal consultants. 
9. Copies of building permits. 
10. Initial progress report. 
11. Certificate of insurance and insurance policies. 
12. Performance and payment bonds. 
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B. Final Payment Application:  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. Completion of punchlist items. 
3. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 
4. Updated final statement, accounting for final changes to the Contract Sum. 
5. Transmittal of required Project Construction records to the Owner. 
6. Removal of temporary facilities, services, surplus materials, debris, etc. 
7. AIA Document G706, “Contractor’s Affidavit of Payment of Debts and Claims.” 
8. AIA Document G706A, “Contractor’s Affidavit of Release of Liens.” 
9. AIA Document G707, “Consent of Surety to Final Payment.” 
10. Evidence that claims have been settled. 
11. Original County Voucher form marked “Final Payment”. 
12. Final, liquidated damages settlement statement. 
13. Prevailing Wage Rate Statement. 
14. One (1) year 100% Maintenance Bond. 
15. All Operation and Maintenance Manuals, Warrantees and Guarantees. 

C. Content and Format: Utilize Schedule of Values for listing items in Application for 
Payment. 

D. Submit updated monthly construction schedule with each Application for Payment. 

E. Payment Period: Submit at intervals stipulated in the Agreement. 

F. Submit with transmittal letter as specified for Submittals in Section 01 33 00 - Submittal 
Procedures. 

G. Substantiating Data: When Architect/Engineer requires substantiating information, 
submit data justifying dollar amounts in question. Include the following with Application 
for Payment: 
1. Current construction photographs. 
2. Partial release of liens from major subcontractors and vendors. 
3. Record documents for review by Owner which will be returned to Contractor. 
4. Affidavits attesting to off-site stored products. 
5. Construction progress schedules revised and current as specified. 

H. The application for payment shall be used by the Owner as a guide for payments based on 
work completed, with no deviations once payments have started. 

1.7 CHANGE PROCEDURES 

A. Submittals: Submit name of individual authorized to receive change documents and be 
responsible for informing others in Contractor's employ or Subcontractors of changes to 
the Work. 
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B. The Architect/Engineer will advise of minor changes in the Work not involving 
adjustment to Contract Sum/Price or Contract Time by issuing supplemental instructions 
on AIA Form G710. 

C. The Architect/Engineer may issue a Notice of Change including a detailed description of 
proposed change with supplementary or revised Drawings and specifications, a change in 
Contract Time for executing the change with stipulation of overtime work required and 
the period of time during which the requested price will be considered valid]. Contractor 
will prepare and submit estimate within ten days. 

D. Contractor may propose changes by submitting a request for change to 
Architect/Engineer, describing proposed change and its full effect on the Work. Include a 
statement describing reason for the change, and effect on Contract Sum/Price and 
Contract Time with full documentation [and a statement describing effect on Work by 
separate or other Contractors]. Document requested substitutions in accordance with 
specification. 

E. Stipulated Sum/Price Change Order: Based on Notice of Change and Contractor's fixed  
price quotation or Contractor's request for Change Order as approved by 
Architect/Engineer. 

F. Unit Price Change Order: For contract unit prices and quantities, the Change Order will 
be executed on fixed unit price basis. For unit costs or quantities of units of work, which 
are not pre-determined, execute Work under Construction Change Directive. Work 
Directive Change. Changes in Contract Sum/Price or Contract Time will be computed as 
specified for Time and Material Change Order. 

G. Construction Change Directive Work Directive Change: Architect/Engineer may issue 
directive, on AIA Form G713 Construction Change Directive signed by Owner, 
instructing Contractor to proceed with change in the Work, for subsequent inclusion in a 
Change Order. Document will describe changes in the Work, and designate method of 
determining any change in Contract Sum/Price or Contract Time. Promptly execute 
change. 

H. Time and Material Change Order: Submit itemized account and supporting data after 
completion of change, within time limits indicated in Conditions of the Contract. 
Architect/Engineer will determine change allowable in Contract Sum/Price and Contract 
Time as provided in Contract Documents. 

I. Maintain detailed records of work done on Time and Material basis. Provide full 
information required for evaluation of proposed changes, and to substantiate costs for 
changes in the Work. 

J. Document each quotation for change in cost or time with sufficient data to allow 
evaluation of quotation. 

K. Change Order Forms: AIA G701 Change Order. 
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L. Execution of Change Orders: Architect/Engineer will issue Change Orders for signatures 
of parties as provided in Conditions of the Contract. 

M. Correlation of Contractor Submittals: 
1. Promptly revise Schedule of Values and Application for Payment forms to record 

each authorized Change Order as separate line item and adjust Contract 
Sum/Price. 

2. Promptly revise progress schedules to reflect change in Contract Time, revise 
sub-schedules to adjust times for other items of work affected by the change, and 
resubmit. 

3. Promptly enter changes in Project Record Documents. 
4. See General Conditions and Supplementary General Conditions of the Contract 

for Construction for further information on 1%-line item for Close Out 
Documentation, and Overhead, Profit and Bonding 

1.8 DEFECT ASSESSMENT 

A. Replace the Work, or portions of the Work, not conforming to specified requirements. 

B. If, in the opinion of the Architect/Engineer it is not practical to remove and replace the 
Work, the Architect/Engineer will direct appropriate remedy or adjust payment. 

C. The defective Work may remain, but unit sum/price will be 50 percent at discretion of 
Architect/Engineer. 

D. Defective Work will be partially repaired to instructions of Architect/Engineer and unit 
sum/price will be reduced 50 percent at discretion of Architect/Engineer.  

E. Individual specification sections may modify these options or may identify specific 
formula or percentage sum/price reduction. 

F. Authority of Architect/Engineer to assess defects and identify payment adjustments, is 
final. 

G. Non-Payment for Rejected Products: Payment will not be made for rejected products for 
any of the following: 
1. Products wasted or disposed of in a manner that is not acceptable. 
2. Products determined as unacceptable before or after placement. 
3. Products not completely unloaded from transporting vehicle. 
4. Products placed beyond lines and levels of required Work. 
5. Products remaining on hand after completion of the Work. 
6. Loading, hauling, and disposing of rejected products. 

1.9 UNIT PRICES: 
1. Not Applicable. 

1.10 ALTERNATES   
1. Refer specification section 01 23 00. 
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PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01 21 00 

ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements governing allowances. 

1. Certain items are specified in the Contract Documents by allowances.  Allowances have 
been established in lieu of additional requirements and to defer selection of actual 
materials and equipment to a later date when additional information is available for 
evaluation.  If necessary, additional requirements will be issued by Change Order. 

B. Types of allowances include the following: 

1. Lump-sum allowances. 

1.3 SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Architect of the date when final 
selection and purchase of each product or system described by an allowance must be completed 
to avoid delaying the Work. 

B. At Architect's request, obtain proposals for each allowance for use in making final selections.  
Include recommendations that are relevant to performing the Work. 

C. Purchase products and systems selected by Architect from the designated supplier. 

1.4 SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the form 
specified for Change Orders. 

B. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 
use in fulfillment of each allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 
the Work. 
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1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 
coordinate installation. 

1.6 LUMP-SUM, UNIT-COST AND QUANTITY ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner 
under allowance and shall include freight, and delivery to Project site. Do not include taxes. 

B. Contractor's costs for receiving and handling at Project site, labor, installation, overhead and 
profit, and similar costs related to products and materials ordered by Owner under allowance 
shall be included as part of the Contract Sum and not part of the allowance. 

1.7 UNUSED MATERIALS 

A. Return unused materials purchased under an allowance to manufacturer or supplier for credit to 
Owner, after installation has been completed and accepted. Re-stocking charges will be credited 
to the Contractor only upon submission to the Architect of written documentation on material 
supplier’s invoice or letterhead evidencing amount charged.    

1. If requested by Architect, prepare unused material for storage by Owner when it is not 
economically practical to return the material for credit.  If directed by Architect, deliver 
unused material to Owner's storage space.  Otherwise, disposal of unused material is 
Contractor's responsibility. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 

3.3 SCHEDULE OF ALLOWANCES      

A. Allowance AL-1:  Contingency Allowance: The Contractor shall include Twenty-Five 
Thousand Dollars ($25,000.00) in its base bid to address unforeseen conditions and / or minor 



 
 

 
  Allowances 
  01 21 00 - 3 

scope adjustments that may be encountered or arise during the project.  No work shall be billed 
against the Allowance without prior written approval from the Owner and the Contractor is 
obligated to substantiate in detail costs incurred for allowance work.  Unused portions of this 
allowance shall be credited back to the owner against the Lump Sum Bid Amount at the 
completion of the project.    

END OF SECTION 
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SECTION 01 23 00  

ALTERNATES 

PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the contract, including General and Supplementary 
Conditions and other Division Specifications Sections, apply to this section. 

1.2 SECTION INCLUDES 

A. Administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work 
defined in the Bidding Requirements that may be added to or deducted from the Base Bid 
amount if Owner decides to accept a corresponding change either in the amount of 
construction to be completed or in the products, materials, equipment, systems, or 
installation methods described in the Contract Documents. 
1. The cost or credit for each alternate is the net addition to or deduction from the 

Contract Sum to incorporate alternate into the Work. No other adjustments are 
made to the Contract Sum. 

1.4 PROCEDURES 

A. Coordination: Modify or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and 

similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in 
writing, of the status of each alternate. Indicate if Alternates have been accepted, rejected, 
or deferred for later consideration. Include a complete description of negotiated 
modifications to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule: A schedule of Alternates is included at the end of this section. Specification 
sections reference in schedule contain requirements for materials necessary to achieve the 
work described under each alternate. 
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PART 2 PRODUCTS 

2.1 NOT USED. 

PART 3 EXECUTION 

3.1 SCHEDULE OF ALTERNATES 
 

Alternate No. 1 – Additional Door and Hardware Replacement: 
 

State the amount, on the bid proposal form, to be added to the base bid if all work associated with 
additional door and hardware replacement, as indicated on the drawings, is added to the projects 
scope of work. 

END OF SECTION 
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SECTION 01 30 00 

ADMINISTRATIVE REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Coordination and project conditions. 

B. Preconstruction meeting. 

C. Site mobilization meeting. 

D. Progress meetings. 

E. Pre-installation meetings. 

F. Cutting and patching. 

G. Special procedures. 

1.2 COORDINATION AND PROJECT CONDITIONS 

A. Coordinate scheduling, submittals, and Work of various sections of Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction 
elements. 

B. Verify utility requirements and characteristics of operating equipment are compatible 
with building utilities. Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, operating equipment. 

C. Coordinate space requirements, supports, and installation of mechanical and electrical 
Work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, 
and conduit, as closely as practicable; place runs parallel with lines of building. Utilize 
spaces efficiently to maximize accessibility for other installations, for maintenance, and 
for repairs. 

D. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within 
construction. Coordinate locations of fixtures and outlets with finish elements. 

E. Coordinate completion and clean-up of Work of separate sections in preparation for 
Substantial Completion. 

F. After Owner occupancy of premises, coordinate access to site for correction of defective 
Work and Work not in accordance with Contract Documents, to minimize disruption of 
Owner's activities. 
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1.3 PRECONSTRUCTION MEETING 

A. Owner will schedule meeting after Notice of Award. 

B. Attendance Required: Owner, Architect and Contractor. 

C. Agenda: 
1. Execution of Owner-Contractor Agreement. 
2. Submission of executed bonds and insurance certificates. 
3. Distribution of Contract Documents. 
4. Submission of list of Subcontractors, list of products, schedule of values, and 

progress schedule. 
5. Designation of personnel representing parties in Contract and Architect. 
6. Procedures and processing of field decisions, submittals, substitutions, 

applications for payments, proposal request, Change Orders, and Contract 
closeout procedures. 

7. Scheduling. 

D. Record minutes and distribute copies within two days after meeting to participants, with 
one copy to Architect, Owner and those affected by decisions made. 

1.4 SITE MOBILIZATION MEETING 

A. Architect will schedule meeting at Project site prior to Contractor occupancy. 

B. Attendance Required: Owner, Architect, Special Consultants, and Contractor, 
Contractor's Superintendent and major Subcontractors. 

C. Agenda: 
1. Use of premises by Owner and Contractor. 
2. Owner's requirements. 
3. Construction facilities and controls provided by Owner. 
4. Temporary utilities provided by Owner. 
5. Schedules. 
6. Application for payment procedures. 
7. Procedures for testing. 
8. Procedures for maintaining record documents. 
9. Requirements for start-up of equipment. 
10. Inspection and acceptance of equipment put into service during construction 

period. 

D. Record minutes and distribute copies within two days after meeting to participants, with 
one copy to Architect, Owner and those affected by decisions made. 

1.5 PROGRESS MEETINGS 

A. Schedule and administer meetings throughout progress of the Work at maximum bi-
monthly intervals. 
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B. Make arrangements for meetings, prepare agenda with copies for participants, preside at 
meetings. 

C. Attendance Required: Job superintendent, major subcontractors and suppliers, Owner and 
Architect, as appropriate to agenda topics for each meeting. 

D. Agenda: 
1. Review minutes of previous meetings. 
2. Review of Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of problems impeding planned progress. 
5. Review of submittals schedule and status of submittals. 
6. Review of off-site fabrication and delivery schedules. 
7. Maintenance of progress schedule. 
8. Corrective measures to regain projected schedules. 
9. Planned progress during succeeding work period. 
10. Coordination of projected progress. 
11. Maintenance of quality and work standards. 
12. Effect of proposed changes on progress schedule and coordination. 
13. Other business relating to Work. 

E. Record minutes and distribute copies within two days after meeting to participants, with 
one copy to Architect, Owner and those affected by decisions made. 

1.6 PRE-INSTALLATION MEETINGS 

A. When required in individual specification sections, convene pre-installation meetings at 
Project site prior to commencing work of specific section. 

B. Require attendance of parties directly affecting, or affected by, Work of specific section. 

C. Notify Architect/Engineer four days in advance of meeting date. 

D. Prepare agenda and preside at meeting: 
1. Review conditions of installation, preparation and installation procedures. 
2. Review coordination with related work. 

E. Record minutes and distribute copies within two days after meeting to participants, with 
one copy to Architect, Owner and those affected by decisions made. 

PART 2 EXECUTION 

2.1 CUTTING AND PATCHING 
 

A.  RELATED DOCUMENTS 
 
  1. Drawings and General Provisions of Contract, including but not limited to, 

General and Supplementary Conditions and other Division 1, Specification 
Sections, apply to work of this Section. 
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 B. DESCRIPTION OF WORK 
 
  1. Definitions:  “Cutting and Patching” includes cutting into existing construction to 

provide for the installation or performance of other Work and subsequent fitting 
and patching required to restore surfaces to their original conditions. 

 
  2. “Cutting and Patching” is performed for coordination of the Work, to uncover 

work for access or inspection, to obtain samples for testing, to permit alternations 
to be performed, or for other similar purposes. 

 
  3. Cutting and Patching performed during the manufacture of products, or during 

the initial fabrication, erection or installation processes is not considered to the 
“Cutting and Patching” under this definition.  Drilling of holes to install fasteners 
and similar operations are also not considered to be “Cutting and Patching”. 

  
 C. QUALITY ASSURANCE 
 
  1. Requirements for Structural Work:  Do not cut and patch structural work without 

prior approval of a structural engineer. 
 
  2. Operational and Safety Limitations:  Do not cut and patch operational elements 

or safety related components in a manner that would result in a reduction of their 
capacity to perform in the manner intended, including energy performance, or 
that would result in increased maintenance, or decreased operational life or 
decreased safety. 

 
 D. SUBMITTALS 
 
  1. Procedural Proposal for Cutting and Patching:  Where prior approval of cutting 

and patching is required, submit proposed procedures for this work well in 
advance of the time work will be performed and request approval to proceed.  
Include the following information, as applicable, in the submittal. 

 
  2. List products to be used and firms that will perform work. 
 
  3. Give dates when work is expected to be performed. 
 
  4. List utilities that will be disturbed or otherwise be affected by work, including 

those that will be relocated and those that will be out-of-service temporarily.  
Indicate how long utility service will be disrupted. 

 
  5. Approval by the Design Consultant or Project Management Firm to proceed with 

cutting and patching work does not waive the Design Consultant’s or Project 
Management Firm’s right to later require complete removal and replacement of 
work found to be cut and patched in an unsatisfactory manner. 
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 E. MATERIALS 
 
  1. General:  Except as otherwise indicated, or as directed by the Design Consultant 

or Project Management Firm, use materials for cutting and patching that are 
identical to existing materials.  If identical materials are not available, or cannot 
be used, use materials that match existing adjacent surfaces to the fullest extent 
possible with regard to visual effect.  Use materials for cutting and patching that 
will result in equal-or-better performance characteristics. 

 
 F. INSPECTION 
 
  1. Before cutting, examine the surface to be cut and patched and the conditions 

under which the work is to be performed.  If unsafe or otherwise unsatisfactory 
conditions are encountered notify Project Management Firm immediately.  
Execute cutting (including excavation) fitting or patching of work required to: 
make several parts fit properly; uncover work to provide for installation or ill-
timed work; remove and replace defective work; remove and replace work not 
conforming to requirements of Contract Documents. 

 
 G. PREPARATION 
 
  1. Temporary Support:  To prevent failure provide temporary support of work to be 

cut. 
 
  2. Protection:  Protect other work during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for that part of the project 
that may be exposed during cutting and patching operations. 

 
 H. PERFORMANCE 
 
  1. General:  Except as otherwise indicated or as approved by the Design Consultant 

or Project Management Firm, proceed with cutting and patching at the earliest 
feasible time and complete work without delay. 

 
  2. Cutting: Cut the work using methods that are least likely to damage work to be 

retained or adjoining work.  Where possible review proposed procedures with the 
original installer; comply with original installer’s recommendations. 

 
  3. In general, where cutting is required use hand or small power tools designed for 

sawing or grinding, not hammering and chopping.  Cut through concrete and 
masonry using a cutting machine such as a carborundum saw or core drill to 
insure a neat hole.  Cut holes and slots neatly to size required with minimum 
disturbance of adjacent work.  To avoid marring existing finished surfaces, cut or 
drill from exposed or finished side into concealed surfaces.  Temporarily cover 
openings when not in use. 

 
  4. Comply with requirements of applicable Sections of Division 2 where cutting 

and patching require excavating and backfilling. 
 
  5. Patching:  Patch with seams which are durable and as invisible as possible.  

Comply with specified tolerances for the work. 
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  6. Where feasible, inspect and test patched areas to demonstrate integrity of work. 
 
  7. Restore exposed finishes of patched areas and where necessary extend finish 

restoration into retained adjoining work in a manner which will eliminate 
evidence of patching and refinishing. 

 
  8. Where removal of walls or partitions extends one finished area into another 

finished area, patch and repair floor and wall surfaces in the new space to provide 
an even surface of uniform color and appearance, remove existing floor and wall 
coverings and replace with new materials. 

 
  9. Where patch occurs in a smooth painted surface, extend final paint coat over 

entire unbroken surface containing patch, after patched area has received prime 
and base coat. 

 
 I. CLEANING 
 
  1. Thoroughly clean areas and spaces where work is performed or used as access to 

work.  Remove completely, point mortar, oils, putty, and items of similar nature.  
Thoroughly clean piping, conduit, and similar features before painting or other 
finishing is applied.  Restore damaged pipe covering to its original condition 

2.2 SPECIAL PROCEDURES 

A. Materials: As specified in product sections; match existing with new products for 
patching and extending work. 

B. Employ skilled and experienced installer to perform alteration work. 

C. Cut, move, or remove items as necessary for access to alterations and renovation Work. 
Replace and restore at completion. 

D. Remove unsuitable material not marked for salvage, including rotted wood, corroded 
metals, and deteriorated masonry and concrete. Replace materials as specified for 
finished Work. 

E. Remove debris and abandoned items from area and from concealed spaces. 

F. Prepare surface and remove surface finishes to permit installation of new work and 
finishes. 

G. Close openings in exterior surfaces to protect existing work from weather and extremes 
of temperature and humidity. 

H. Remove, cut, and patch Work in manner to minimize damage and to permit restoring 
products and finishes to original condition. 

I. Refinish existing visible surfaces to remain in renovated rooms and spaces, to renewed 
condition for each material, with neat transition to adjacent finishes. Coordinate with 
construction documents. 
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J. Where new Work abuts or aligns with existing, provide smooth and even transition. Patch 
Work to match existing adjacent Work in texture and appearance. 

K. When finished surfaces are cut so that smooth transition with new Work is not possible, 
terminate existing surface along straight line at natural line of division and submit 
recommendation to Architect/Engineer for review. 

L. Where change of plane of 1/4 inch or more occurs, request instructions from 
Architect/Engineer. 

M. Trim existing doors to clear new floor finish. Refinish trim to original condition. 
Coordinate with construction documents. 

N. Patch or replace portions of existing surfaces which are damaged, lifted, discolored, or 
showing other imperfections. 

O. Finish surfaces as specified in individual product sections. 

END OF SECTION 
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SECTION 01 32 16 
 

CONSTRUCTION SCHEDULE 
 
1.0 GENERAL: 
 
 1.1 DESCRIPTION: 
 
  1.1.1 Work Included:  To assure adequate planning and execution of the work so that  
   the work is completed within the number of calendar days allowed in the   
   contract, and to assist the Owner in appraising the reasonableness of the proposed 
   schedule and in evaluating progress of the work, prepare and maintain the  
   schedules and reports described in this section. 
 
  1.1.2 Definitions:  “Day” used throughout the contract, unless otherwise stated, means  
   “Calendar Day”. 
 
 1.2 QUALITY ASSURANCE: 
 
  1.2.1 Qualifications of Scheduling Personnel:  Employ a scheduler who is thoroughly  
   trained and experienced in compiling construction schedule data, in analyzing by  
   use of Critical Path Method or PERT, and in preparation and issue of periodic  
   reports as required below. 
 
  1.2.2 Reference Standards:  Perform all data preparation, analysis, charting and  
   updating in accordance with all recommendations contained in the current edition 
   of “CPM in Construction” Manual of Associate General Contractors, or in  
   accordance with other standards approved by the State. 
 
  1.2.3 Reliance Upon Approved Schedule: 
 
  1.2.4 The construction schedule as approved by the Owner will be an integral part of  
   the Contract and will establish interim Contract Completion dates for the various  
   activities. 
 
  1.2.5 Should any activity not be completed within fifteen (15) days after the stated  
   scheduled date, the Owner shall have the right to order the Contractor to expedite 
   completion of the activity by whatever means the Owner deems appropriate and  
   necessary, without additional compensation to the Contractor. 
 
  1.2.6 Should any activity be thirty (30) or more days behind schedule, the Owner shall  
   have the right to perform the activity or have activity performed by whatever  
   method the Owner deems appropriate. 
 
  1.2.7 Costs incurred by the Owner in connection with expediting construction activity  
   under this Article shall be reimbursed to the Owner by the Contractor. 
 
  1.2.8 It is expressly understood and agreed that failure by the Owner to exercise the  
   option to either order the Contractor to expedite an activity or to expedite the  
   activity by other means shall not be considered precedent setting for any other  
   activities. 
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 1.3 SUBMITTALS: 
 
  1.3.1 General:  Comply with the provisions of Section 013000. 
 
  1.3.2 Preliminary Analysis:  Within ten (10) days after receipt of Notice to Proceed,  
   submit one (1) reproducible copy and four (4) prints of a preliminary   
   construction schedule, plus four (4) prints of proposed format or Materials Status  
   Reports, prepared in accordance with Part Three of this Section. 
 
  1.3.3 Construction Schedule:  Within twenty (20) days after receipt of Notice to  
   Proceed, submit one (1) reproducible and four (4) prints of construction schedule  
   prepared in accordance with Part Three of this Section.  Update the construction  
   schedule on a monthly basis. 
 
  1.3.4 Periodic Report: 
 
  1.3.5 On the first working day of each month following submittal described in  
   Paragraph 1.3 above, submit four (4) prints of the construction schedule updated  
   as described in Part Three of this Section. 
 
  1.3.6 Accompanying each periodic submittal of construction schedule, submit four (4)  
   prints of the Materials Status Reports updated as described in Part Three of this  
   Section. 
 
2.0 PRODUCTS: 
 
 2.1 CONSTRUCTION ANALYSIS: 
 
  2.1.1 Diagram:  Graphically show the order and interdependence of all activities  
   necessary to complete the work, and the sequence in which each activity is to be  
   accomplished, as planned by the Contractor and his project field superintendent  
   in coordination with all subcontractors whose work is shown on the diagram.   
   Activities shown on the diagram shall include, but are not necessarily limited to: 

a. Project mobilization; 
b. Submittals and approvals of Shop Drawings and Samples; 
c. Procurement of equipment and critical materials; 
d. Fabrication of special material and equipment, and their installation 

and testing; 
e. Final cleanup; 
f. Final inspection and testing; 
g. All activities by the governing agencies that affect progress, required 

dates for completion, or both, for all and for each part of the work. 
 
  2.1.2 The detail of information shall be such that duration times of activities shall  
   normally range from one (1) to fifteen (15) days.  The selection and number of  
   activities shall be subject to the Owner’s approval. 
 
  2.1.3 Show on the diagram, as a minimum for each activity, preceding and following  
   event numbers, description of each activity, cost and activity duration in   
   calendar days.  Submit diagram on a sheet 75 cm (30”) high by the width  
   required. 
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 2.2 Mathematical Analysis:  Furnish a mathematical analysis of the diagram by manual or  
  computer-aided means, including a tabulation of each activity.  Show the following  
  information as a minimum for each activity: 

a. Preceding and following event number; 
b. Activity descriptions; 
c. Earliest start date (by calendar date); 
d. Latest start date (by calendar date); 
e. Earliest finish date (by calendar date); 
f. Latest finish date (by calendar date); 
g. Slack or float (by calendar days); 
h. Monetary value of the activity; 
i. Percentage of activity completed; 
j. Contractor’s earnings based on portion of activity completed. 

 
  2.2.1 The means used in making the mathematical analysis shall be capable of   
   compiling the total value of completed and partially completed activities, and be  
   capable of accepting modifications approved for time and logic adjustments. 
 
 2.3 Periodic Reports:  If computer-aided means are used, list the activities in computer  
  printout sorts as follows: 

 
a. By the preceding event number from lowest to highest, and then in 

order of the following event numbers; 
b. By the amount of float, then in order of preceding event numbers, and 

then in order of succeeding event numbers. 
c. In order of preceding event numbers, and then in order of succeeding 

event numbers (show the dollar amount and dollars spent to date for 
each activity); 

d. Other sorts requested by the Owner, for which the Contractor will be 
reimbursed in accordance with the General Conditions provisions for 
“Changes.” 

 
 2.4 MATERIAL STATUS REPORTS: 
 
  2.4.1 Format:  The Contractor’s standard materials status report form will be   
   acceptable if, in Architect’s judgment, it provides sufficient pertinent data to  
   determine that materials procurement flow is adequate for all needs of the work. 
 
  2.4.2 Content:  Show at least the following information: 
 
  2.4.3 Item Description, listed in accordance with Specifications Section Number in  
   which the item is called for: 
 
  2.4.4 Purchase Order Number and Date of Issue: 
 
  2.4.5 Vendor Name: 
 
  2.4.6 Date Shipped and Shipping Means Utilized: 
 
  2.4.7 Estimated Date of Arrival at Job Site. 
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  2.4.8 Actual Date of Arrival at Job Site, and Receiving Report Number. 
 
 2.5 Data Processing:  Process the data by manual or computer-aided methods, but to a degree 
  of promptness and accuracy assuring complete display of all pertinent current   
  information at date of each periodic report. 
 
3.0 EXECUTION: 
 
 3.1 PRELIMINARY ANALYSIS: 
 
  3.1.1 Contents: 

a. Show all activities of the Contractor under this work for the period 
between receipt of Notice to Proceed and Submittal of Construction 
Schedule required as noted above. 

b. Show the Contractor’s general approach to remainder of the work. 
c. Show cost of all activities scheduled for performance before submittal 

and approval of the construction schedule. 
 
  3.1.2 Submittals shall be in accordance with Paragraphs. 
 
 3.2 CONSTRUCTION SCHEDULE:  As soon as practicable after receipt of Notice to  
  Proceed, complete the Construction Analysis described in Article 2.1 above, in   
  preliminary form.  Meet with the Architect, review contents of proposed construction  
  schedule, and make all revisions agreed upon.  Submit in accordance with Paragraph 1.3  
  above. 
   
  3.2.1 Schedule Information: 

a. Notice to Proceed -   05/20/2021 
b. Substantial Completion-  08/08/2021 
c. Final Completion -  08/18/2021 
d. Project Duration -  131 Calendar Days 

 
 3.3 MATERIAL STATUS REPORT:  As soon as practicable after receipt of Notice to  
  Proceed, meet with the State, review contents of proposed Materials Status Reports, and  
  make all revisions to format agreed upon. 
 
 3.4 PERIODIC REPORTS: 
 
  3.4.1 Construction Schedule, Contents: 

e. Report actual progress by updating the mathematical analysis. 
f. Note on the summary report, or clearly show on a revised issue of 

affected portions of the detailed diagram, all revisions causing changes in 
the detailed program. 

g. Revise the summary report as necessary for clarity. 
h. Show activities or portions of activities completed during the reporting 

period and their actual value. 
i. State the percentage of work actually completed and schedule as the 

report date, and the progress along the critical path in terms of days 
ahead of or behind the allowable dates. 

j. If the work is behind schedule, also report progress along other paths 
with negative slack. 
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k. Include a narrative report which shows, but is not necessarily limited to: 
i. A description of the problem areas, current and anticipated; 

ii. Delaying factors, and their impact; 
iii. An explanation of corrective actions taken or proposed. 

 
  3.4.2 Show the date of latest revision.  Submit in accordance with the provisions  
   above. 
 
 3.5 Materials Status Reports: 
 
  3.5.1 On the letter of transmittal accompanying periodic reports, on an accompanying  
   summary sheet, or by other means acceptable to the Architect, clearly indicate  
   those items the delivery of which are critically overdue or otherwise hazardous to 
   maintenance of the approved schedule. 
 
  3.5.2 Submit in accordance with the provisions above. 
 
 3.6 REVISIONS:  Make only those revisions to approved Construction Schedule and  
  approved Materials Status Reports as are approved in advance by the Architect. 
 
4.0 SUBMISSION:  A progress schedule shall be updated monthly by the General Contractor, with 
 coordination of the other prime contractors (as required).  This updated schedule shall be 
 submitted to the Architect at the first job meeting and each meeting thereafter.  If schedule is not 
 submitted, request for payment may be withheld. 

 
 

END OF SECTION 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Submittal procedures. 

B. Construction progress schedules. 

C. Proposed products list. 

D. Product data. 

E. Shop drawings. 

F. Samples. 

G. Design data. 

H. Test reports. 

I. Certificates. 

J. Manufacturer's instructions. 

K. Manufacturer's field reports. 

L. Erection drawings. 

1.2 SUBMITTAL PROCEDURES 

A. Transmit each submittal with AIA Form G810. 

B. Sequentially number transmittal forms. Mark revised submittals with original number and 
sequential alphabetic suffix. 

C. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail 
number, and specification section number, appropriate to submittal. 

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification 
of products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with requirements of the Work and Contract Documents. 

E. Schedule submittals to expedite Project, and deliver to Architect at business address. 
Coordinate submission of related items. 

F. For each submittal for review, allow 15 days excluding delivery time to and from 
Contractor. 
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G. Identify variations from Contract Documents and product or system limitations which 
may be detrimental to successful performance of completed Work. 

H. Allow space on submittals for Contractor and Architect review stamps. 

I. When revised for resubmission, identify changes made since previous submission. 

J. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly 
report inability to comply with requirements. 

K. Submittals not requested will not be recognized or processed. 

1.3 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit initial schedules within 15 days after date of Owner-Contractor Agreement. After 
review, resubmit required revised data within ten days. 

B. Submit revised Progress Schedules with each Application for Payment. 

C. Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers and 
other concerned parties. 

D. Instruct recipients to promptly report, in writing, problems anticipated by projections 
indicated in schedules. 

E. Submit computer generated horizontal bar chart with separate line for each section of 
Work, identifying first work day of each week. 

F. Show complete sequence of construction by activity, identifying Work of separate stages 
and other logically grouped activities. Indicate early and late start, early and late finish, 
float dates, and duration. 

G. Indicate estimated percentage of completion for each item of Work at each submission. 

H. Submit separate schedule of submittal dates for shop drawings, product data and samples, 
including dates reviewed submittals will be required from Architect. Indicate decision 
dates for selection of finishes. 

I. Revisions To Schedules: 
1. Indicate progress of each activity to date of submittal, and projected completion 

date of each activity. 
2. Identify activities modified since previous submittal, major changes in scope, and 

other identifiable changes. 
3. Prepare narrative report to define problem areas, anticipated delays, and impact 

on Schedule. Report corrective action taken, or proposed, and its effect. 

1.4 PROPOSED PRODUCTS LIST 

A. Within 15 days after date of Owner-Contractor Agreement, submit list of major products 
proposed for use as indicated on drawings and specifications, with name of manufacturer, 
trade name, model number of each product and specification section. 
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B. For products specified only by reference standards, give manufacturer, trade name, model 
or catalog designation and reference standards. 

1.5 PRODUCT DATA 

A. Product Data: Submit to Architect for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 

B. Submit number of copies Contractor requires, plus two copies Architect will retain. 

C. Mark each copy to identify applicable products, models, options, and other data. 
Supplement manufacturers' standard data to provide information specific to this Project. 

D. Indicate product utility and electrical characteristics, utility connection requirements and 
location of utility outlets for service for functional equipment and appliances. 

E. After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 017000. 

1.6 SHOP DRAWINGS 

A. Shop Drawings: Submit to Architect for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 

B. Indicate special utility and electrical characteristics, utility connection requirements and 
location of utility outlets for service for functional equipment and appliances. 

C. When required by individual specification sections, provide shop drawings signed and 
sealed by professional engineer responsible for designing components shown on shop 
drawings. 
1. Include signed and sealed calculations to support design. 
2. Submit drawings and calculations in form suitable for submission to and 

approval by authorities having jurisdiction. 
3. Make revisions and provide additional information when required by authorities 

having jurisdiction. 

D.    
1. Submit number of opaque reproductions Contractor requires, plus two copies 

Architect will retain                                                                                                                                           

2.          Shop drawing review is based on submission of specified items as indicated in 
the construction documents and specifications. Product substitutions are allowed 
and must be substantiated and verified by filling out Yezzi Associates “Proposed 
Substitution Certification” form included in the bid submission package. 
Architects shop drawing review is limited to one submission per product - 
subsequent submission and review time for same product or substitution review 
time incurred by the architect will be billed to the general contractor at a rate of 
$100/hr. Additional review time due to resubmissions specifically requested by 
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the architect in order to finalize product submission and conformance with 
construction documents and design intent will not incur any additional charges.   

E. After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 017000. 

1.7 SAMPLES 

A. Samples:  Submit to Architect for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 

B. Samples For Selection as Specified in Product Sections: 
1. Submit to Architect for aesthetic, color or finish selection. 
2. Submit samples of finishes from full range of manufacturers' standard colors, 

textures and patterns for Architect selection. 

C. Submit samples to illustrate functional and aesthetic characteristics of Products, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 

D. Include identification on each sample, with full Project information. 

E. Submit number of samples specified in individual specification sections; Architect will 
retain one sample. 

F. Reviewed samples which may be used in the Work are indicated in individual 
specification sections. 

G. Samples will not be used for testing purposes unless specifically stated in specification 
section. 

H. After review, produce duplicates and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents purposes described in Section 017000. 

1.8 DESIGN DATA 

A. Submit for Architect's knowledge as contract administrator or for Owner. 

B. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.9 TEST REPORTS 

A. Submit for Architect's knowledge as contract administrator or for Owner. 

B. Submit test reports for information for limited purpose of assessing conformance with 
information given and design concept expressed in Contract Documents. 
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1.10 CERTIFICATES 

A. When specified in individual specification sections, submit certification by manufacturer, 
installation/application subcontractor, or Contractor to Architect, in quantities specified 
for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit 
supporting reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must be 
acceptable to Architect/Engineer. 

1.11 MANUFACTURER'S INSTRUCTIONS 

A. When specified in individual specification sections, submit printed instructions for 
delivery, storage, assembly, installation, adjusting and finishing, to Architect for delivery 
to Owner in quantities specified for Product Data. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 

1.12 MANUFACTURER'S FIELD REPORTS 

A. Submit reports for Architect's benefit as contract administrator or for Owner. 

B. Submit report in duplicate within 5 days of observation to Architect for information. 

C. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.13 ERECTION DRAWINGS 

A. Submit drawings for Architect's benefit as contract administrator or for Owner. 

B. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

C. Data indicating inappropriate or unacceptable Work may be subject to action by Architect 
or Owner. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01 33 23 
 

SHOP DRAWINGS, PRODUCT DATA, SAMPLES & PHOTOGRAPHS 
 
 

PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary conditions and other Division-1 Specification sections, apply to work 
of this section. 

 
1.2 DESCRIPTION OF REQUIREMENTS 
 

A. General:  This section specifies procedural requirements for non-administrative 
submittals including shop drawings, product data, samples and other miscellaneous 
work-related submittals.  Shop drawings, product data, samples and other work-
related submittals are required to amplify, expand and coordinate the information 
contained in the Contract Documents. 

 
B. Refer to other Division-1 Sections and other contract documents for specifications on 

administrative, non-work-related submittals.  Such submittals include, but are not 
limited to the following items: 

 
1. Permits 
2. Payment applications 
3. Performance and payment bonds. 
4. Insurance certificates 
5. Inspection and test reports 
6. Schedule of values 
7. Progress reports 
8. Listing of subcontractors. 

 
C. Shop drawings are technical drawings and data that have been specially prepared for 

this project, including but not limited to the following items: 
 

1. Fabrication and installation drawings 
2. Setting diagrams 
3. Shopwork manufacturing instructions 
4. Templates 
5. Patterns 
6. Coordination drawings (for use on-site) 
7. Schedules  
8. Design mix formulas 
9. Contractor’s engineering calculations 

 
D. Standard information prepared without specified reference to a project is not 

considered to be shop drawings. 
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E. Product data includes standard printed information on manufactured products that has 
not been specially-prepared for this project, including but not limited to the following 
items: 

 
1. Manufacturer’s product specifications and installation instructions. 
2. Standard color charts. 
3. Catalog cuts 
4. Roughing-in diagram and templates 
5. Standard wiring diagrams 
6. Printed performance curves 
7. Operational range diagrams 
8. Mill reports 
9. Standard product operating and maintenance manuals 

 
F. Samples are physical examples of work, including but not limited to the following 

items. 
 
1. Partial sections of manufactured or fabricated work 
2. Small cuts or containers of materials 
3. Complete units of repetitively-used materials 
4. Swatches showing color, texture and pattern 
5. Color range sets 
6. Units of work to be used for independent inspection and testing 

 
G. Mock-ups are special forms of samples, which are too large or otherwise 

inconvenient for handling in the manner specified for transmittal of sample 
submittals. 

 
H. Miscellaneous submittals are work-related, non-administrative submittals that do not 

fit in the three previous categories, including, but not limited to the following: 
 

1. Specially-prepared and standard printed warranties 
2. Maintenance agreements 
3. Workmanship bonds 
4. Survey data and reports 
5. Project photographs 
6. Testing and certification reports 
7. Record drawings 
8. Field measurement data 
9. Operating and maintenance manuals 
10. Keys and other security protection devices 
11. Overrun stock 
 

1.3 SUBMITTAL PROCEDURES: 
 

A. General:  Refer to the General Conditions for basic procedures for submittal 
handling. 

 
1. Coordination:  Coordinate the preparation and processing of submittals with the 

performance of the work.  Coordinate each separate submittal with other 
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submittals and related activities such as testing, purchasing fabrication, delivery 
and similar activities that require sequential activity. 

 
Coordinate the submittal of different units of interrelated work so that one 
submittal will not be delayed by the Architect/Engineer’s need to review a related 
submittal requiring coordination with other submittals until related submittals are 
forthcoming. 

 
2. Coordination of Submittal Times:  Prepare and transmit all submittals to the 

architect/Engineer within seven (7) days of Notice of Award Notice to Proceed 
period.  Transmit different kinds of submittals for the same unit of work so that 
processing will not be delayed by the Architect/Engineer’s need to review 
submittals concurrently for coordination. 

 
3. Review Time:  Allow sufficient time within the fourteen (14) days period so that 

the installation will not be delayed as a result of the time required to properly 
process submittals, including time for re-submittal, if necessary.  Advise the 
Architect/Engineer on each submittal, as to whether processing time is critical to 
the progress of the work, and if the work would be expedited if processing time 
could be shortened. 

 
Allow two weeks for the Architect/Engineer’s initial processing of each 
submittal.  Allow a longer time period where processing must be delayed for 
coordination with subsequent submittals.  The architect/Engineer will advice the 
contractor promptly when it is determined that a submittal being processed must 
be delayed for coordination. 
 
No extension of time will be authorized because of the contractor’s failure to 
transmit submittals to the Architect/Engineer sufficiently in advance of the work. 

 
4. Submittal Preparation:  Mark each submittal with a permanent label for 

identification.  Provide the following information on the label for proper 
processing and recording of action taken. 

 
a. Project name 
b. Date 
c. Name and address of Contractor 
d. Name and address of sub-contractor 
e. Name and address of supplier 
f. Name of manufacturer 
g. Number and title of appropriate specification section 
h. Drawing number and detail references, as appropriate 
i. Similar definitive information as necessary 

 
Provide a space on the label for the Contractor review and approval 
markings, and a space for the Architect/Engineer’s “Action” marking. 

 
5. Submittal Transmittal:  Package each submittal appropriately for transmittal and 

handling.  Transmit each submittal from the Contractor to the architect/Engineer, 
and to other destinations as indicated, by use of a transmittal form.  Submittals 
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received from sources other than the Contractor will be returned to the sender 
“without action”. 

 
6. Transmittal Form:  Provide on the form places for the following information: 

 
a. Project name 
b. Date 
c. To 
d. From 
e. Category and type of submittal 
f. Submittal purpose and description 
g. Submittal and transmittal distribution records 
h. Signature of transmitter 

 
Contractor’s certification stating that the information submitted complies 
with the requirements of the Contract Documents, with 
a place for the Contractor’s signature. 
 
Record relevant information and requests for data on the transmittal form.  
On the transmittal form, or on a separate sheet attached to the form, record 
deviations from the requirements of the Contract Documents, if any, 
including minor variations and limitations. 

 
1.4 SPECIFIC SUBMITTAL REQUIREMENTS: 
 

A. General:  Specific submittal requirements for individual units of work are 
specified in the applicable specification section.  Except as otherwise 
indicated in the individual specification sections, comply with the 
requirements specified herein for each type of submittal. 

 
Where it is necessary to provide intermediate submittals between the initial 
and final submittals, provide and process intermediate submittals in the same 
manner as for initial submittals. 

 
B. Shop Drawings:  Information required on shop drawings includes, dimensions, 

identification of specific products and materials, which are included in the work, 
compliance with specified standards and notations of coordination requirements with 
other work.  Provide special notation of dimensions that have been established by 
field measurement.  Deviations, modifications, additions or deletions from the 
contract documents must be specifically called out on the shop drawings by way of a 
cloud, note or request for review or clarification.  

 
Refer to Division-23 and Division-26 sections for additional general requirements 
applicable to shop drawings for mechanical and electrical work, respectively. 
 
Do not permit shop drawings copies without an appropriate final “Action” marking 
by the Architect/Engineer to be used in connection with the work. 
 
Preparation:  Submit newly prepared information, drawn to accurate scale on sheets 
not less than 8 –1/2” x 11”; except for actual pattern or template type drawings, the 
maximum sheet size shall not exceed 36” x 48”.  Indicate the name of the firm that 
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prepared each shop drawing and provide appropriate project identification in the title 
block.  Provide a space not less than 20 sq. in. beside the title block for marking the 
record of the review process and the Architect/Engineer’s “Action” marking. 
 
Do not reproduce contract documents or copy standard printed information as the 
basis of shop drawings. 

 
C. Initial Submittal:  Provide one correctable translucent reproducible print and one 

blue-line or black-line print; the reproducible print will be returned. 
 

D. Product Data:  General information required specifically as product data includes 
manufacturer’s standard printed recommendations for application and use, 
compliance with recognized standards of trade associates and testing agencies, and 
the application of their labels and seals (if any), special notation of dimensions which 
have been verified by way of field measurement, and special coordination 
requirements for interfacing the material, product or system with other work. 

 
Refer to Division-23 and Division-26 sections for additional general requirements 
applicable to product data for mechanical and electrical work respectively. 

E. Samples:  Submit samples for the Architect/Engineer’s visual review of general 
generic kind, color, pattern, and texture, and for a final check of the coordination of 
these characteristics with other related elements of the work.  Samples are also 
submitted for quality control comparison of these characteristics between the final 
sample submittal and the actual work as it is delivered and installed. 

 
Refer to individual work sections of these specifications for additional sample 
requirements, which may be intended for examination or testing of additional 
characteristics.  Compliance with other required characteristics is the exclusive 
responsibility of the Contractor; such as, compliance is not considered in the 
Architect/Engineer’s review and “Action” indication of sample submittals. 
 
Documentation required specifically for sample submittals, includes a generic 
description of the sample, the sample source or the product name or manufacturer, 
compliance with governing regulations and recognized standards.  In addition, 
indicate limitations in terms of availability, sizes, delivery time, and similar limiting 
characteristics. 
 
Refer to individual sections of these specifications for samples, which, because of 
their relatively high cost or other special considerations, are intended to be returned 
to the Contractor for incorporation in the work.  Such samples must be in an 
undamaged condition at the time of use.  On the transmittal form to the 
Architect/Engineer, indicate such special requests regarding the disposition of sample 
submittals. 

 
F. Submittal:  At the Contractor’s option, and depending upon the nature of the 

anticipated response from the Architect/engineer, the initial submittal of samples may 
be either a preliminary submittal or a final submittal. 

 
G. Preliminary submittal, of a single set of samples, is required where requirements 

indicate the Architect/Engineer’s selection of color, pattern, texture or similar 
characteristics from a manufacturer’s range of standard choices is necessary.  
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Preliminary submittals will be reviewed and returned with the Architect/Engineer’s 
“Action” marking. 

 
H. Final Submittals:  Submit 3 sets of samples in the final submittal, one set will be 

returned. 
 
1.5 MISCELLANEIOUS SUBMITTALS: 
 

A. Inspection and Test Reports:  Classify each inspection and test report as 
being either “shop drawings” or “product data” depending on whether the 
report is specially prepared for the project, or a standard publication of 
workmanship control testing at the point of production.  Process inspection 
and test reports accordingly. 

 
 

B. Warranties:  Refer to section “Products and Substitutions” for specific 
general requirements on warranties, product bonds, workmanship bonds and 
maintenance agreement.  In addition to copies desired for the Contractor’s 
use, furnish 2 executed copies of such warranties, bonds or agreements.  
Provide 2 additional copies where required for maintenance manuals. 

 
C. Project Photographs:  The lead Contractor shall furnish 2 prints each of 3 

project photographs at monthly intervals and at completion of project 2 prints 
each of 4 interior and 4 exterior photographs.  Comply with 
Architect/Engineer’s direction concerning desired vantage points for shots. 

 
Photographs shall be 8” x 10” glossy color pints on single-weight 
commercial grade stock, with extra ¾” wide margin punched for standard 3-
ring binder and a copy of negatives.  Identify each print on the backside with 
name and address of photographer, name of project, date of shot and 
description of vantage point.  Also provide final photographs on compact 
disks, digital video disks, USB thumb drives or SD cards using JPEG file 
format. 

 
D. Survey Data:  Refer to Section 010000 “General Requirements” for specific 

general requirements on property surveys, field measurements, quantitative 
records of actual work, damage surveys and similar data required by the 
individual sections of these specifications.  None of the specified copies will 
be returned. 

 
E. Survey Copies:  Furnish 2 copies of general survey data.  Provide 10 copies 

of the final property survey. 
 

F. Records of Actual Work:  Furnish 4 copies of records of actual work, one of 
which will be returned for inclusion in the record documents as specified in 
Section 017000. 

 
G. Closeout Submittals:  Refer to Section 017000 and to individual sections of 

these specifications for specific submittal requirements of project closeout 
information, materials, tools, and similar items. 
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1.6 ARCHITECT/ENGINEER’S ACTION: 
 

Action stamp:  The Architect/Engineer will stamp each submittal to be returned with a 
uniform, self explanatory action stamp, approximately marked and executed to indicate 
whether the submittal returned is for a) unrestricted use, b) final-but-restricted use or c) 
must be revised and resubmitted; or d) without action (as explained on the transmittal 
form). 

 
A. Final Unrestricted Release:  Where the submittals are marked as follows, the work 

covered by the submittal may proceed provided it complies with the requirements of 
the contract documents; acceptance of the work will depend upon that compliance. 

 
Marking:  “NO EXCEPTIONS TAKEN” 

 
B. Final-But-Restricted-Release:  When the submittals are marked as follows, the work 

covered by the submittal may proceed provided it complies with both the 
Architect/Engineer’s notations or corrections on the submittals and with the 
requirements of the contract documents; acceptance of the work will depend on that 
compliance. 

 
Marking:  “EXCEPTION TAKEN AS NOTED” 

 
C. Returned for re-submittal:  when the submittal is marked as follows, do not proceed 

with the work covered by the submittal, including purchasing, fabrication, delivery or 
other activity.  Revise the submittal or prepare a new submittal in accordance with 
the Architect/Engineer’s notations stating the reasons for returning the submittal; 
resubmit the submittal without delay.  Repeat if necessary to obtain a different action 
marking.  Do not permit submittals with the following marking to be used at the 
project site, or else where work is in progress. 

 
Marking “REVISE AND RESUBMIT” 

 
D. Other Action:  Where the submittal is returned, marked with the Architect/Engineer’s 

explanation, for special processing or other Contractor activity, or is primarily for 
information or record purposes, the submittal will be marked. 

 
PART 2 – PRODUCTS (Not Applicable) 
 
PART 3 – EXECUTION (Not Applicable) 
 

 
END OF SECTION. 
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SECTION 01 40 00 

QUALITY REQUIREMENTS 
 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Quality control and control of installation. 

B. Tolerances 

C. References. 

D. Mock-up requirements. 

E. Testing and inspection services. 

F. Manufacturers' field services. 

G. Examination. 

H. Preparation. 

1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION 

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

B. Comply with manufacturers' instructions, including each step in sequence. 

C. When manufacturers' instructions conflict with Contract Documents, request clarification 
from Architect/Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where more 
stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

E. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Shop Drawings or as instructed by 
manufacturer. 

G. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, or disfigurement. 

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable 
Work. Do not permit tolerances to accumulate. 
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B. Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with 
Contract Documents, request clarification from Architect/Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

1.4 REFERENCES 

A. For products or workmanship specified by association, trade, or other consensus 
standards, comply with requirements of standard, except when more rigid requirements 
are specified or are required by applicable codes. 

B. Conform to reference standard by date of issue current on date of Contract Documents,  
except where specific date is established by code. 

C. Obtain copies of standards where required by product specification sections. 

D. When specified reference standards conflict with Contract Documents, request 
clarification from Architect/Engineer before proceeding. 

E. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor 
those of Architect/Engineer shall be altered from Contract Documents by mention or 
inference otherwise in reference documents. 

1.5 MOCK-UP REQUIREMENTS 

A. Tests will be performed under provisions identified in this section and identified in 
respective product specification sections. 

B. Assemble and erect specified items with specified attachment and anchorage devices, 
flashings, seals, and finishes. 

C. Accepted mock-ups shall be comparison standard for remaining Work. 

D. Where mock-up has been accepted by Architect/Engineer and is specified in product 
specification sections to be removed; remove mock-up and clear area when directed to do 
so by Architect/Engineer. 

1.6 TESTING AND INSPECTION SERVICES 

A. Employ and pay for services of an independent testing agency or laboratory acceptable to 
Owner to perform specified testing. 

 
1. Prior to start of Work, submit testing laboratory name, address, and telephone 

number, and names of full time registered Engineer and responsible officer. 
2. Submit copy of report of laboratory facilities inspection made by Materials 

Reference Laboratory of National Bureau of Standards during most recent 
inspection, with memorandum of remedies of deficiencies reported by inspection. 

B. The independent firm will perform tests, inspections and other services specified in 
individual specification sections and as required by Architect/Engineer and authority 
having jurisdiction. 
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1. Laboratory: Authorized to operate at Project location. 
2. Laboratory Staff: Maintain full time registered Engineer specialist on staff to 

review services. 
3. Testing Equipment: Calibrated at reasonable intervals with devices of an 

accuracy traceable to National Bureau of Standards or accepted values of natural 
physical constants. 

C. Testing, inspections and source quality control may occur on or off project site. Perform 
off-site testing as required by Architect/Engineer or Owner. 

D. Reports will be submitted by independent firm to Architect/Engineer and Contractor, in 
duplicate, indicating observations and results of tests and indicating compliance or non-
compliance with Contract Documents. 

E. Cooperate with independent firm; furnish samples of materials, design mix, equipment, 
tools, storage, safe access, and assistance by incidental labor as requested. 
1. Notify Architect/Engineer and independent firm 36 hours prior to expected time 

for operations requiring services. 
2. Make arrangements with independent firm and pay for additional samples and 

tests required for Contractor's use. 

F. Testing and employment of testing agency or laboratory shall not relieve Contractor of 
obligation to perform Work in accordance with requirements of Contract Documents. 

G. Re-testing or re-inspection required because of non-conformance to specified 
requirements shall be performed by same independent firm on instructions by 
Architect/Engineer. Payment for re-testing or re-inspection will be charged to Contractor 
by deducting testing charges from Contract Sum/Price. 

H. Agency Responsibilities: 
1. Test samples of mixes submitted by Contractor. 
2. Provide qualified personnel at site. Cooperate with Architect/Engineer and 

Contractor in performance of services. 
3. Perform specified sampling and testing of products in accordance with specified 

standards. 
4. Ascertain compliance of materials and mixes with requirements of Contract 

Documents. 
5. Promptly notify Architect/Engineer and Contractor of observed irregularities or 

non-conformance of Work or products. 
6. Perform additional tests required by Architect/Engineer. 
7. Attend preconstruction meetings and progress meetings. 

I. Agency Reports: After each test, promptly submit 3 copies of report to 
Architect/Engineer and to Contractor. When requested by Architect/Engineer, provide 
interpretation of test results. Include the following: 
1. Date issued. 
2. Project title and number. 
3. Name of inspector. 
4. Date and time of sampling or inspection. 
5. Identification of product and specifications section. 
6. Location in Project. 
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7. Type of inspection or test. 
8. Date of test. 
9. Results of tests. 
10. Conformance with Contract Documents. 

J. Limits On Testing Authority: 
1. Agency or laboratory may not release, revoke, alter, or enlarge on requirements 

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

1.7 MANUFACTURERS' FIELD SERVICES 

A. When specified in individual specification sections, require material or product suppliers 
or manufacturers to provide qualified staff personnel to observe site conditions, 
conditions of surfaces and installation, quality of workmanship, start-up of equipment, 
test, adjust and balance of equipment as applicable, and to initiate instructions when 
necessary. 

B. Submit qualifications of observer to Architect/Engineer 30 days in advance of required 
observations. Observer subject to approval of Architect/Engineer. 

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

D. Refer to Section 01 33 00 - Submittal Procedures, MANUFACTURERS' FIELD 
REPORTS article. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work. 
Beginning new Work means acceptance of existing conditions. 

B. Verify existing substrate is capable of structural support or attachment of new Work 
being applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 

D. Verify utility services are available, of correct characteristics, and in correct locations. 
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3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner 
prior to applying new material or substance in contact or bond. 

END OF SECTION 
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SECTION 01 60 00 

PRODUCT REQUIREMENTS 
 

PART 1 GENERAL 

1.1 SECTION INCLUDES 
 

A. Products. 

B. Product delivery requirements. 

C. Product storage and handling requirements. 

D. Product options. 

E. Product substitution procedures. 

F. Equipment electrical characteristics and components. 

1.2 PRODUCTS 

A. Furnish products of qualified manufacturers suitable for intended use. Furnish products of 
each type by single manufacturer unless specified otherwise. 

B. Do not use materials and equipment removed from existing premises, except as 
specifically permitted by Contract Documents. 

C. Furnish interchangeable components from same manufacturer for components being 
replaced. 

1.3 PRODUCT DELIVERY REQUIREMENTS 

A. Transport and handle products in accordance with manufacturer's instructions. 

B. Promptly inspect shipments to ensure products comply with requirements, quantities are 
correct, and products are undamaged. 

C. Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage. 

1.4 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

A. Store and protect products in accordance with manufacturers' instructions. 

B. Store with seals and labels intact and legible. 

C. Store sensitive products in weather tight, climate controlled, enclosures in an 
environment favorable to product. 
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D. For exterior storage of fabricated products, place on sloped supports above ground. 

E. Provide bonded off-site storage and protection when site does not permit on-site storage 
or protection. 

F. Cover products subject to deterioration with impervious sheet covering. Provide 
ventilation to prevent condensation and degradation of products. 

G. Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing 
with foreign matter. 

H. Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage. 

I. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

1.5 PRODUCT OPTIONS 

A. Products Specified by Reference Standards or by Description Only: Any product meeting 
those standards or description. 

B. Products Specified by Naming One or More Manufacturers: Products of one or 
manufacturers named and meeting specifications, substitutions are allowed in accordance 
with General Conditions Section 4.15 and Section 1.6 – Product Substitution Procedures 
under Section 01 60 00. 

C. Products Specified by Naming One or More Manufacturers with Provision for 
Substitutions: Submit request for substitution for any manufacturer not named in 
accordance with General Conditions Section 4.15, the following article and filling out the 
“Substitution Certification” form. 

1.6 PRODUCT SUBSTITUTION PROCEDURES 

A. Architect/Engineer will consider requests for Substitutions only within 10 days after date 
of Owner-Contractor Agreement. 

B. Substitutions may be considered when a product becomes unavailable through no fault of 
Contractor. 

C. Document each request with complete data substantiating compliance of proposed 
Substitution with Contract Documents and fill out the “Substitution Certification” form 
and submit with all backup data. 

D. A request constitutes a representation that Bidder/Contractor: 
1. Has investigated proposed product and determined that it meets or exceeds 

quality level of specified product. 
2. Will provide same warranty for Substitution as for specified product. 
3. Will coordinate installation and make changes to other Work which may be 

required for the Work to be complete with no additional cost to Owner. 
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4. Waives claims for additional costs or time extension which may subsequently 
become apparent. 

5. Will reimburse Owner and Architect/Engineer for review or redesign services 
associated with re-approval by authorities having jurisdiction. 

E. Substitutions will not be considered when they are indicated or implied on Shop Drawing 
or Product Data submittals, without separate written request, or when acceptance will 
require revision to Contract Documents. 

F. Substitution Submittal Procedure: 
 

1. Submit three copies of request for Substitution for consideration. Limit each 
request to one proposed Substitution, along with “Substitution Certification” 
form. 

2. Submit Shop Drawings, Product Data, and certified test results attesting to 
proposed product equivalence. Burden of proof is on proposer. 

3. Architect/Engineer will notify Contractor in writing of decision to accept or 
reject request. 

PART 2 PRODUCTS 

2.1 EQUIPMENT ELECTRICAL CHARACTERISTICS AND COMPONENTS 

A. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities, 
sizes, and materials indicated. Include lugs for terminal box. 

B. Cord and Plug: Furnish minimum 6-foot (2 m) cord and plug including grounding 
connector for connection to electric wiring system. Cord of longer length is specified in 
individual specification sections. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01 70 00 

EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Closeout procedures. 

B. Final cleaning. 

C. Starting of systems. 

D. Demonstration and instructions. 

E. Testing, adjusting and balancing. 

F. Protecting installed construction. 

G. Project record documents. 

H. Operation and maintenance data. 

I. Manual for materials and finishes. 

J. Manual for equipment and systems. 

K. Spare parts and maintenance products. 

L. Product warranties and product bonds. 

M. Maintenance service. 

1.2 CLOSEOUT PROCEDURES 

A. Submit written certification that Contract Documents have been reviewed, Work has been 
inspected, and that Work is complete in accordance with Contract Documents and ready 
for Architect/Engineer's review. 

B. Provide submittals to Architect/Engineer required by authorities having jurisdiction. 

C. Submit final Application for Payment identifying total adjusted Contract Sum, previous 
payments, and sum remaining due. 

D. Owner will occupy all portions of building as specified in Section 01 10 00 - Summary. 

E. See General Conditions and Supplementary General Conditions of the Contract for 
Construction for further information on 5% line item for Close Out Documentation, and 
Overhead, Profit and Bonding 
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1.3 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, 
stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted 
and soft surfaces. 

C. Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to 
surface and material being cleaned. 

D. Replace filters of operating equipment. 

E. Clean debris from roofs, gutters, downspouts, and drainage systems. 

F. Clean site; sweep paved areas, rake clean landscaped surfaces. 

G. Remove waste and surplus materials, rubbish, and construction facilities from site. 

1.4 STARTING OF SYSTEMS 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify Architect/Engineer and Owner seven days prior to start-up of each item. 

C. Verify each piece of equipment or system has been checked for proper lubrication, drive 
rotation, belt tension, control sequence, and for conditions which may cause damage. 

D. Verify tests, meter readings, and specified electrical characteristics agree with those 
required by equipment or system manufacturer. 

E. Verify wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable manufacturer's representative or 
Contractors' personnel in accordance with manufacturers' instructions. 

G. When specified in individual specification Sections, require manufacturer to provide 
authorized representative to be present at site to inspect, check, and approve equipment or 
system installation prior to start-up, and to supervise placing equipment or system in 
operation. 

H. Submit a written report in accordance with Section 01 33 00 - Submittal Procedures that 
equipment or system has been properly installed and is functioning correctly. 

1.5 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks 
prior to date of Substantial Completion and final inspection. 

B. Demonstrate Project equipment instructed by qualified manufacturer's representative who 
is knowledgeable about the Project. 
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C. For equipment or systems requiring seasonal operation, perform demonstration for other 
season within 4 months. 

D. Utilize operation and maintenance manuals as basis for instruction. Review contents of 
manual with Owner's personnel in detail to explain all aspects of operation and 
maintenance. 

E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, 
maintenance, and shutdown of each item of equipment at agreed time, at equipment 
location. 

F. Prepare and insert additional data in operations and maintenance manuals when need for 
additional data becomes apparent during instruction. 

G. Required instruction time for each item of equipment and system is specified in 
individual sections. 

1.6 TESTING, ADJUSTING AND BALANCING 

A. Reports will be submitted by independent firm to Architect/Engineer indicating 
observations and results of tests and indicating compliance or non-compliance with 
requirements of Contract Documents.  General contractor is to cover costs for all testing 
and reports. 

1.7 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual 
specification sections. 

B. Provide temporary and removable protection for installed products. Control activity in 
immediate work area to prevent damage. 

C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or 
movement of heavy objects, by protecting with durable sheet materials. 

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity 
is necessary, obtain recommendations for protection from waterproofing or roofing 
material manufacturer. 

F. Prohibit traffic from landscaped areas. 

1.8 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the 
Work: 
1. Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other modifications to the Contract. 
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5. Reviewed Shop Drawings, Product Data, and Samples. 
6. Manufacturer's instruction for assembly, installation, and adjusting. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress, not less than weekly. 

E. Specifications: Legibly mark and record at each product section description of actual 
products installed, including the following: 
1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual 
construction including: 
1. Measured depths of foundations in relation to finish first floor datum. 
2. Measured horizontal and vertical locations of underground utilities and 

appurtenances, referenced to permanent surface improvements. 
3. Measured locations of internal utilities and appurtenances concealed in 

construction, referenced to visible and accessible features of the Work. 
4. Field changes of dimension and detail. 
5. Details not on original Contract drawings. 

G. Submit three (3) electronic copies of all record drawings and approved shop drawings on 
thumb drives to Architect/Engineer. 

1.9 OPERATION AND MAINTENANCE DATA 

A. Submit three (3) electronic copies of all operation and maintenance data on thumb drives 
to Architect/Engineer. 

B. Prepare cover with title "OPERATION AND MAINTENANCE INSTRUCTIONS", title 
of project, and subject matter of binder when multiple binders are required. 

C. Subdivide content with permanent divider pages, logically organized as described below; 
with tab titling clearly identified. 

D. Drawings: Submit electronically with O&M documentation. 

E. Contents: Prepare Table of Contents for each volume, with each product or system 
description identified, in three parts as follows: 
1. Part 1: Directory, listing names, addresses, and telephone numbers of 

Architect/Engineer, Contractor, Subcontractors, and major equipment suppliers. 
2. Part 2: Operation and maintenance instructions arranged by system and 

subdivided by specification section. For each category, identify names, 
addresses, and telephone numbers of Subcontractors and suppliers. Identify the 
following: 
a. Significant design criteria. 
b. List of equipment. 



 
  Execution and Closeout Requirements 
  01 70 00 - 5 

c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for all finishes, including recommended 

cleaning methods and materials, and special precautions identifying 
detrimental agents. 

3. Part 3: Project documents and certificates, including the following: 
a. Approved shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
d. Originals and 2 Photocopies of warranties and bonds. 

1.10 MANUAL FOR MATERIALS AND FINISHES 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents 
before start of Work. Architect/Engineer will review draft and return one copy with 
comments. 

B. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit documents within ten days after acceptance. 

C. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be 
reviewed and returned with Architect/Engineer comments. Revise content of document 
sets as required prior to final submission. 

D. Submit three sets of revised final volumes in final form within 10 days after final 
inspection. 

E. Building Products, Applied Materials, and Finishes: Include product data, with catalog 
number, size, composition, and color and texture designations. Include information for 
re-ordering custom manufactured products. 

F. Instructions for Care and Maintenance: Include manufacturer's recommendations for 
cleaning agents and methods, precautions against detrimental agents and methods, and 
recommended schedule for cleaning and maintenance. 

G. Moisture Protection and Weather Exposed Products: Include product data listing 
applicable reference standards, chemical composition, and details of installation. Include 
recommendations for inspections, maintenance, and repair. 

H. Additional Requirements: As specified in individual product specification sections. 

I. Include listing in Table of Contents for design data, with tabbed fly sheet and space for 
insertion of data. 

1.11 MANUAL FOR EQUIPMENT AND SYSTEMS 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents 
before start of Work. Architect/Engineer will review draft and return one copy with 
comments. 
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B. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit documents within ten days after acceptance. 

C. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be 
reviewed and returned after final inspection, with Architect/Engineer comments. Revise 
content of document sets as required prior to final submission. 

D. Submit three sets of revised final volumes in final form within 10 days after final 
inspection. 

E. Each Item of Equipment and Each System: Include description of unit or system, and 
component parts. Identify function, normal operating characteristics, and limiting 
conditions. Include performance curves, with engineering data and tests, and complete 
nomenclature and model number of replaceable parts. 

F. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and 
communications; typed, by label machine. 

G. Include color coded wiring diagrams as installed. 

H. Operating Procedures: Include start-up, break-in, and routine normal operating 
instructions and sequences. Include regulation, control, stopping, shut-down, and 
emergency instructions. Include summer, winter, and special operating instructions. 

I. Maintenance Requirements: Include routine procedures and guide for preventative 
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

J. Include servicing and lubrication schedule, and list of lubricants required. 

K. Include manufacturer's printed operation and maintenance instructions. 

L. Include sequence of operation by controls manufacturer. 

M. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

N. Include control diagrams by controls manufacturer as installed. 

O. Include Contractor's coordination drawings, with color coded piping diagrams as 
installed. 

P. Include charts of valve tag numbers, with location and function of each valve, keyed to 
flow and control diagrams. 

Q. Include list of original manufacturer's spare parts, current prices, and recommended 
quantities to be maintained in storage. 

R. Include test and balancing reports as specified in Section 01 40 00 - Quality 
Requirements. 
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S. Additional Requirements: As specified in individual product specification sections. 

T. Include listing in Table of Contents for design data, with tabbed dividers and space for 
insertion of data. 

1.12 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual 
specification sections. 

B. Deliver to Project site and place in location as directed by Owner; obtain receipt prior to 
final payment. 

1.13 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Obtain warranties and bonds executed in duplicate by responsible subcontractors, 
suppliers, and manufacturers, within ten days after completion of applicable item of 
work. 

B. Execute and assemble transferable warranty documents and bonds from subcontractors, 
suppliers, and manufacturers. 

C. Verify documents are in proper form, contain full information, and are notarized. 

D. Co-execute submittals when required. 

E. Include Table of Contents and assemble in three D side ring binder with durable plastic 
cover. 

F. Submit prior to final Application for Payment. 

G. Time Of Submittals: 
1. For equipment or component parts of equipment put into service during 

construction with Owner's permission, submit documents within ten days after 
acceptance. 

2. Make other submittals within ten days after Date of Substantial Completion, prior 
to final Application for Payment. 

3. For items of Work for which acceptance is delayed beyond Date of Substantial 
Completion, submit within ten days after acceptance, listing date of acceptance 
as beginning of warranty or bond period. 

1.14 MAINTENANCE SERVICE 

A. Furnish service and maintenance of components indicated in specification sections for 
two years minimum from date of Substantial Completion. 

B. Examine system components at frequency consistent with reliable operation. Clean, 
adjust, and lubricate as required. 
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C. Include systematic examination, adjustment, and lubrication of components. Repair or 
replace parts whenever required. Use parts produced by manufacturer of original 
component. 

D. Do not assign or transfer maintenance service to agent or Subcontractor without prior 
written consent of Owner. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01 71 00 
 

CLEANING 
 
PART 1 - GENERAL 
 
1.01 WORK INCLUDED 
 

Contractor shall maintain the project site and adjacent areas affected by the work as 
specified below. 

 
1.02 DESCRIPTION 
 

A. During its progress, i.e. on a daily basis and at its completion, and as required by 
the General Conditions, the work and the adjacent areas affected thereby shall be 
kept cleaned up and all rubbish, surplus materials, and unneeded construction 
equipment shall be removed and all damage repaired so that the Owner, the public 
and property owners will be inconvenienced as little as possible. 

 
B. Requirements of Regulatory Agencies: 

 
1. In addition to the requirements herein, maintain the cleanliness of the 

Work and surrounding premises within the Work limits so as to comply 
with federal, state, and local fire and safety laws, ordinances, codes and 
regulations. 

 
2. Comply with all federal, state and local anti-pollution laws, ordinances, 

codes and regulations when disposing of waste materials, debris and 
rubbish. 

 
 C. Scheduling of Cleaning and Disposal Operations: 
 

1. So that dust, wash water or other contaminants generated during such 
operations do not damage or mar pained or finished surfaces. 

 
2. To prevent accumulation of dust, dirt, debris, rubbish and waste materials 

on or within the Work or on the premises surrounding the Work. 
 
 D. Waste Disposal: 
 

1. The Contractor shall not delegate waste disposal or dumpster services to a 
subcontractor, but shall take charge of all cleanup disposal needs. 

 
2. Dispose of all waste materials, debris and rubbish off the plant site at an 

approved disposal site. 
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3. Do not burn or bury rubbish or waste materials on the work site. 
 

4. Do not dispose of volatile or hazardous wastes such as mineral spirits, oil, 
or paint thinner improperly. 

 
5. Do not discharge wastes into streams or waterways. 

 
 E. Cleaning Materials: 
 

1. Use only cleaning materials recommended by manufacturer of surface to 
be cleaned. 

 
2. Use each type of cleaning material on only those surfaces recommended 

by the cleaning material manufacturer. 
 

3. Use only materials which will not create hazards to health or property. 
 
 F. During Construction: 
 

1. Keep the Work and surrounding premises within work limits free of 
accumulations of dirt, dust, waste materials, debris and rubbish. 

 
2. Keep dust generating areas wetted down so as to prevent the entry of dust 

into surrounding equipment. 
 

3. Provide suitable containers for storage of waste materials, debris and 
rubbish until time of disposal. 

 
4. Dispose of waste, debris and rubbish off site at legal disposal areas. 

 
G. When Project is Completed: 

 
1. Remove and dispose of all excess or waste materials, debris, rubbish, and 

temporary facilities from the site structures and all facilities. 
 

2. Repair pavement, roads, sod, and all other areas affected by construction 
operations and restore them to original condition or to condition specified. 

 
3. Remove spatter, grease, stains, fingerprints, dirt, dust, labels, tags, packing 

materials and other foreign items or substances from interior and exterior 
surfaces, equipment, signs and lettering. 

 
4. Repair, patch and touch up chipped, scratched, dented or otherwise marred 

surfaces to match specified finish. 
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5. Remove paint, clean and restore all equipment and material nameplates, 
labels and other identification markings. 

 
6. Wash and shine mirrors, glazing and polished surfaces. 

 
7. Clean all floors, slabs, pavements, and ground surfaces. 

 
8. Maintain cleaning until acceptance and occupation by Owner. 

 
 

END OF SECTION 
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SECTION 01 73 29 
 

CUTTING AND PATCHING 
 

PART 1 – GENERAL 
 
1.1 Related Documents 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. Provide cutting and patching work, comply with project requirements for: 
 

1. Demolition of existing construction as shown on plans and as required for new 
work.  Note demolition plans illustrate generally work to be removed.  The 
contractor shall inspect site prior to Bid and include all demolition work 
required to perform new work.  All demolition and patching work shall be 
considered in the contract scope. 

 
PART 2 – PRODUCTS 
 
2.1 MATERIALS 
 

A. Match existing materials for cutting and patching work with new materials conforming to 
project requirements or existing conditions if not herein specified. 

 
PART 3 – EXECUTION: 
 

A. Inspect conditions prior to work to identify scope and type of work required.  Notify 
Owner of work requiring interruption to building services or Owner’s operations.  
Conform to project requirements listed above. 

 
B. Clean work area and areas affected by cutting and patching operations. 

 
C. The Building will be occupied during construction, the Contractor shall conform to all 

OSHA Standard, protect all openings, doorways and walkways during construction. 
 
 

END OF SECTION 
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SECTION 02 41 19 

SELECTIVE DEMOLITION 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes all demolition work required to perform new work. 

1.2 SUBMITTALS 

A. Shop Drawings and Schedule:  Describe demolition, removal procedures, sequence and 
schedule. 

PART 2 EXECUTION 

2.1 PREPARATION 

A. Provide, erect, and maintain temporary barriers and security devices. 

B. Notify owner of work, which may affect their property, potential noise, utility outage, or 
disruption. Coordinate all work with Owner. 

C. Prevent movement or settlement of adjacent structures.  Provide bracing and shoring as 
required. 

D. Protect existing landscaping materials and structures to remain. 

E. Erect and maintain weatherproof airtight closures for exterior openings. 

F. Erect and maintain temporary partitions to prevent spread of dust, odors and noise to 
permit continued Owner occupancy. 

G. Protect existing items indicated to remain. 

2.2 DEMOLITION REQUIREMENTS 

A. Conduct demolition to minimize interference with adjacent building areas. 

B. Conduct operations with minimum interference to public or private accesses. 

C. Maintain protected egress and access at all times.  Do not close or obstruct roadways or 
sidewalks without permits.  

D. Cease operations immediately when adjacent structural components appear to be in 
danger.  Notify authority having jurisdiction and Architect/Engineer. 
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2.3 SELECTIVE DEMOLITION 

A. Demolish and remove components in orderly and careful manner, in sequence outlined in 
submitted and approved schedule. 

B. Protect existing supporting structural members. 

2.4 CLEAN UP 

A. Remove demolished materials from site as work progresses. 

B. Leave areas of work in clean condition. 

C. Dispose of all debris in accordance with all State and Municipal requirements.  Provide 
load tickets where applicable. 

 

END OF SECTION 
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SECTION 02 41 26  

SELECTIVE ELECTRICAL DEMOLITION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Removal of existing electrical equipment, wiring, and conduit in areas to be 

remodeled; removal of designated construction; dismantling, cutting and 
alterations for completion of the Work. 

2. Disposal of materials. 
3. Storage of removed materials. 
4. Identification of utilities. 
5. Salvaged items. 
6. Protection of items to remain as indicated on Drawings. 
7. Relocate existing equipment to accommodate construction. 

B. Related Sections: 
1. Section 02 41 19 - Selective Demolition. 

1.2 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: Indicate demolition and removal sequence and location of salvageable 
items; location and construction of temporary work. Describe demolition removal 
procedures and schedule. 

1.3 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals. 

B. Project Record Documents: Record actual locations of capped utilities, conduits and 
equipment abandoned in place. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with local Municipality and state regulation standard. 

1.5 PRE-INSTALLATION MEETINGS 

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum one week prior to commencing work of this section. 
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1.6 SEQUENCING 

A. Section 01 10 00 - Summary: Requirements for sequencing. 

1.7 SCHEDULING 

A. Section 01 30 00 - Administrative Requirements, 01 32 16 - Construction Progress 
Schedule: Requirements for scheduling. 

B. Schedule work to coincide with new construction. 

C. Perform noisy, malodorous, and/or dusty work: 
1. During work. 

D. Cease operations immediately when structure appears to be in danger and notify 
Architect/Engineer. Do not resume operations until directed. 

1.8 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Requirements for coordination. 

B. Conduct demolition to minimize interference with adjacent and occupied building areas. 

C. Coordinate demolition work with Owner. 

D. Coordinate and sequence demolition so as not to cause shutdown of operation of 
surrounding areas. 

E. Shut-down Periods: 
1. Arrange timing of shut-down periods of in service panels with Owner. Do not 

shut down any utility without prior written approval. 
2. Keep shut-down period to minimum or use intermittent period as directed by 

Owner. 
3. Maintain life-safety systems in full operation in occupied facilities. 

F. Identify salvage items in cooperation with Owner. 

PART 2 PRODUCTS 
Not Used 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions 
before starting work. 



 
  Selective Electrical Demolition 
  02 41 26 - 3 

B. Verify wiring and equipment indicated to be demolished serve only abandoned facilities. 

C. Verify termination points for demolished services. 

3.2 PREPARATION 

A. Erect, and maintain temporary safeguards, including warning signs and lights, barricades, 
and similar measures, for protection of the public, Owner, Contractor’s employees, and 
existing improvements to remain. 

B. Temporary egress signage and emergency lighting 

3.3 DEMOLITION 

A. Demolition Drawings are based on casual field observation and existing record 
documents. Report discrepancies to Architect/Engineer before disturbing existing 
installation. 

B. Remove exposed abandoned conduit, including abandoned conduit above accessible 
ceiling finishes. Cut conduit flush with walls and floors, and patch surfaces. 

C. Remove conduit, wire, boxes, and fastening devices to avoid any interference with new 
installation. 

D. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal. 

E. Reconnect equipment being disturbed by renovation work and required for continue 
service to nearest available panel. 

F. Disconnect or shut off service to areas where electrical work is to be removed. Remove 
electrical fixtures, equipment, and related switches, outlets, conduit and wiring which are 
not part of final project. 

G. Install temporary wiring and connections to maintain existing systems in service during 
construction. 

H. Perform work on energized equipment or circuits with experienced and trained personnel. 

I. Remove, relocate, and extend existing installations to accommodate new construction. 

J. Repair adjacent construction and finishes damaged during demolition and extension 
work. 

K. Remove exposed abandoned grounding and bonding components, fasteners and supports, 
and electrical identification components, including abandoned components above 
accessible ceiling finishes. Cut embedded support elements flush with walls and floors. 

L. Clean and repair existing equipment to remain or to be reinstalled. 



 
  Selective Electrical Demolition 
  02 41 26 - 4 

M. Protect and retain power to existing active equipment remaining. 

N. Cap abandoned empty conduit at both ends. 

O. Perform Work in accordance with applicable code standards. 

3.4 EXISTING PANELBOARDS 

A. Ring out circuits in existing panel affected by the Work. Where additional circuits are 
needed, reuse circuits available for reuse. Install new breakers. 

B. Tag unused circuits as spare. 

C. Where existing circuits are indicated to be reused, use sensing measuring devices to 
verify circuits feeding Project area or are not in use. 

D. Remove existing wire no longer in use from panel to equipment. 

E. Provide new updated directories where more than three circuits have been modified or 
rewired. 

3.5 SALVAGE ITEMS 

A. Remove and protect items indicated on Drawings to be salvaged and turn over to Owner. 

B. Items of salvageable value may be removed as work progresses. Transport salvaged items 
from site as they are removed. 

3.6 REUSABLE ELECTRICAL EQUIPMENT 

A. Carefully remove equipment, materials, or fixtures which are to be reused. 

B. Disconnect, remove, or relocate existing electrical material and equipment interfering 
with new installation. 

C. Relocate existing lighting fixtures as indicated on Drawings. Clean fixtures and re-lamp. 
Test fixture to see if it is in good working condition before installation at new location. 

3.7 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements & 01 71 00 - Cleaning: 
Requirements for cleaning. 

B. Remove demolished materials as work progresses. Legally dispose. 

C. Keep workplace neat. 
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3.8 PROTECTION OF FINISHED WORK 

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting 
finished Work. 

B. Do not permit traffic over unprotected floor surface. 

END OF SECTION 
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SECTION 05 40 00 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Interior non load-bearing wall framing. 

B. Related Sections include the following: 

1. Division 13 Section "Structural Retrofit Roof Sub-Framing System". 

1.3 DEFINITIONS 

A. Minimum Uncoated Steel Thickness:  Minimum uncoated thickness of cold-formed framing 
delivered to the Project site shall be not less than 95 percent of the thickness used in the cold-
formed framing design.  Lesser thicknesses shall be permitted at bends due to cold forming. 

1.4 SUBMITTALS 

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

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 
framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  
Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining Work. 

C. Mill certificates signed by steel sheet producer or test reports from a qualified independent 
testing agency indicating steel sheet complies with requirements. 

D. Welding Certificates:  Copies of certificates for welding procedures and personnel. This 
document is to be included with the bid; refer to the Bid Document Checklist. 

E. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with project 
names and addresses, names and addresses of architects and owners, and other information 
specified.  This document is to be included with the bid; refer to the Bid Document Checklist. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed cold-formed metal 
framing similar in material, design, and extent to that indicated for this Project and whose work 
has resulted in construction with a record of successful in-service performance.  This document 
is to be included with the bid; refer to the Bid Document Checklist. 

B. Mill certificates signed by steel sheet producer or test reports from a qualified independent 
testing agency indicating steel sheet complies with requirements, including uncoated steel 
thickness, yield strength, tensile strength, total elongation, chemical requirements, ductility, and 
galvanized-coating thickness. 

C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated, as 
documented according to ASTM E 548. 

D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code-Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

E. AISI Specifications:  Comply with AISI's "Specification for the Design of Cold-Formed Steel 
Structural Members" or "Load and Resistance Factor Design Specification for Cold-Formed 
Steel Structural Members" and the following for calculating structural characteristics of cold-
formed metal framing. 

1. CCFSS Technical Bulletin:  "AISI Specification Provisions for Screw Connections." 

1.6 DELIVERY, STORAGE, AND HANDLING 

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

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid 
condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
cold-formed metal framing that may be incorporated into the Work include, but are not limited 
to, the following: 
1. Allied American Studco, Inc. 
2. California Metal Systems, Inc. 
3. Clark Steel Framing Industries. 
4. Consolidated Systems, Inc. 
5. Design Shapes in Steel. 
6. Knorr Steel Framing Systems. 
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7. Steel Construction Systems. 
8. United Metal Products, Inc. 
9. Or Architect/Owner approved equal. 

2.2 MATERIALS 

A. Steel Sheet:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as 
follows: 
1. Grade:  33 for minimum uncoated steel thickness of 0.0428 inch and less; 40 for 

minimum uncoated steel thickness of 0.0538 inch and greater. 
2. Coating:  G60. 

2.3 NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, complying with ASTM C 955, and as follows: 

1. Minimum Uncoated-Steel Thickness:  0.0428 inch. 
2. Flange Width:  1 -5/8 inches. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, complying with ASTM C 955, and as follows: 

1. Minimum Uncoated-Steel Thickness:  0.0428 inch. 
2. Flange Width:  1-1/4 inches. 

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

1. Minimum Uncoated-Steel Thickness:  0.0428 inch. 
2. Flange Width:  A minimum of 2 inches. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories of the same material and finish used for framing members, 
with a minimum yield strength of 33,000 psi. 

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

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. End clips. 
5. Foundation clips. 
6. Gusset plates. 
7. Stud kickers, knee braces, and girts. 
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2.5 ANCHORS, CLIPS, AND FASTENERS 

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

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A 153/A 153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, 
without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 
conducted by a qualified independent testing agency. 

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 
times design load, as determined by testing per ASTM E 1190 conducted by a qualified 
independent testing agency. 

E. Mechanical Fasteners:  Corrosion-resistant-coated, self-drilling, self-threading steel drill screws. 

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

F. Welding Electrodes:  Comply with AWS standards. 

2.6 MISCELLANEOUS MATERIALS 

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

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

2.7 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to manufacturer's written recommendations and 
requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed metal framing members by welding.  Wire tying of framing members 

is not permitted.  Comply with AWS D1.3 requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work. 

4. Fasten cold-formed metal framing members by welding or screw fastening, as standard 
with fabricator.  Wire tying of framing members is not permitted. 

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

b. Locate mechanical fasteners and install according to Shop Drawings, with screw 
penetrating joined members by not less than three exposed screw threads. 
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5. Fasten other materials to cold-formed metal framing by welding, bolting, or screw 
fastening, according to Shop Drawings. 

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

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

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

2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-
square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance.  Proceed 
with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Grout bearing surfaces uniform and level to ensure full contact of bearing flanges or track webs 
on supporting concrete or masonry construction. 

3.3 INSTALLATION, GENERAL 

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

B. Install cold-formed metal framing according to ASTM C 1007, unless more stringent 
requirements are indicated. 

C. Install cold-formed metal framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to manufacturer's written recommendations and 
requirements in this Section. 

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

with fabricator.  Wire tying of framing members is not permitted. 

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

b. Locate mechanical fasteners and install according to Shop Drawings, with screw 
penetrating joined members by not less than three exposed screw threads. 
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D. Install framing members in one-piece lengths, unless splice connections are indicated for track 
or tension members. 

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

F. Do not bridge building expansion and control joints with cold-formed metal framing.  
Independently frame both sides of joints. 

G. Install insulation in built-up exterior framing members, such as headers, sills, boxed joists, and 
multiple studs at openings, that are inaccessible on completion of framing work. 

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

I. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

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

3.4 NON-LOAD-BEARING-WALL INSTALLATION 

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

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

1. Stud Spacing:  16 inches. 

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

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

1. Install single deep-leg deflection tracks and anchor to building structure. 

E. Install horizontal bridging in curtain-wall studs, spaced in rows indicated on Shop Drawings but 
not more than 54 inches apart.  Fasten at each stud intersection. 

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

 

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

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

B. Touchup Painting:  Wire brush, clean, and paint scarred areas, welds, and rust spots on 
fabricated and installed prime-painted, cold-formed metal framing.  Paint framing surfaces with 
same type of shop paint used on adjacent surfaces. 

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

END OF SECTION 
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SECTION 06 10 00 

ROUGH CARPENTRY 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes blocking in wall openings; wood furring and grounds; electrical panel 
back boards and concealed wood blocking. 

1.2 SUBMITTALS 

A. Shop Drawings: Indicate framing system, loads and cambers, bearing details, framed 
openings. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with the following agencies: 
1. Lumber Grading Agency: Certified by NIST PS 20. 
2. Plywood Grading Agency: Certified by APA/The Engineered Wood Association. 

B. Surface Burning Characteristics: 
1. Fire Retardant Treated Materials: Maximum 25/450 flame spread/smoke 

developed index when tested in accordance with ASTM E84. 

C. Apply label from agency approved by authority having jurisdiction to identify each fire 
retardant treated material. 

D. Perform Work in accordance with authorities having jurisdiction. 

PART 2 PRODUCTS 

2.1 LUMBER MATERIALS 

A. Lumber Grading Rules: WWPA G-5. 

B. Sill Plate: Pressure treated .40 cca / syp. 

2.2 SHEATHING MATERIALS 

A. Plywood Roof Sheathing: Plywood; Exposure Durability 1; sanded. 

B. Plywood Wall Sheathing: Structural I; Exposure Durability 1; sanded. 

2.3 ACCESSORIES 

A. Fasteners: Plain finish elsewhere. 
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B. Die Stamped Connectors: 

C. Structural Framing Connectors: Galvanized steel, sized to suit framing conditions. 

D. Anchors: Toggle bolt type for anchorage to hollow masonry. Expansion shield and lag 
bolt type for anchorage to solid masonry or concrete. Bolt or ballistic fastener for 
anchorages to steel. 

E. Sill Gasket: Plate width, closed cell foam strip. 

F. Sill Flashing (Under Sill Gasket): Polyethylene sheet or Galvanized steel. 

PART 3 EXECUTION 

3.1 FRAMING 

A. Erect wood framing members in accordance with the International Building Code, latest 
edition. Place members level and plumb. Place horizontal members crown side up. 

B. Place sill gasket directly on sill flashing. 

C. Bridging to be provided and installed as per manufacturer specifications. 

3.2 SHEATHING 

A. Secure sheathing with ends staggered, over firm bearing. 
 

3.3 SITE APPLIED WOOD TREATMENT 

A. Treat site-sawn cuts. Brush apply two coats of preservative treatment on untreated wood 
in contact with cementitious materials, roofing, and related metal flashings. 

B. Allow preservative to cure prior to erecting members. 

END OF SECTION 
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SECTION 06 20 00 
 

FINISH CARPENTRY 
                                                              
1.0 GENERAL: 
 
1.1 DESCRIPTION: 
 
1.1.1 Work Included:  Install wood, nails, screws, and other items as needed, and perform finish 

carpentry for the construction shown on the drawings, as specified herein, and as needed for a 
complete and proper installation. 

 
1.1.2 Related Work:  Documents affecting work of this Section include, but are not necessarily limited 

to General Conditions, Supplementary Conditions, and other sections of these specifications. 
 
1.2 QUALITY ASSURANCE:  Use adequate numbers of skilled workmen who are thoroughly 

trained and experienced in the necessary crafts and who are completely familiar with the specified 
requirements and the methods needed for proper performance of the work of this section. 

 
2.0 PRODUCTS: 
 
2.1 GRADE STAMPS: 
 
2.1.1 Identify lumber by the grade stamp of the West Coast Lumber Inspection Bureau, or such grade 

stamp as is approved in advance by the Architect. 
 
2.1.2 Identify plywood as to species, grade, and glue type by the stamp of the American Plywood 

Association. 
 
2.2 MATERIALS:  Provide materials in the quantities needed for the work as shown on the drawings, 

and as described in this section. 
 
2.3 OTHER MATERIALS:  Provide other materials, not specifically described but required for a 

complete and proper installation, as selected by the Contractor subject to the approval of the 
Architect. 

 
3.0 EXECUTION: 
 
3.1 SURFACE CONDITIONS:  Examine the areas and conditions under which work of this section 

will be performed.  Correct conditions detrimental to timely and proper completion of the work.  
Do not proceed until unsatisfactory conditions are corrected. 

 
3.2 WORKMANSHIP: 
 
3.2.1 Produce joints which are true, tight, and well nailed with all members assembled in accordance 

with the drawings. 
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3.2.2 Jointing: 
a. Make joints to conceal shrinkage, miter exterior joints, cope interior joints, miter or scarf 

end-to-end joints. 
b. Install trim in pieces as long as possible, jointing only where solid support is obtained. 

            
3.2.3 Fastening: 

a. Install items straight, true, level, plumb, and firmly anchored in place. 
b. Where blocking or backing is required, coordinate as necessary with other trades to ensure 

placement of required backing and blocking in a timely manner. 
 
3.3 INSTALLATION OF OTHER ITEMS:  Install items in strict accordance with the drawings and 

the recommended methods of the manufacturer as approved by the Architect, anchoring firmly 
into position at the prescribed locations, straight, plumb, and level. 

 
3.4 FINISHING: 
 
3.4.1 Sandpaper finished wood surfaces thoroughly as required to produce a uniformly smooth surface, 

always sanding in the direction of the grain; except do not sand wood which is designed to be left 
rough. 

 
3.4.2 No coarse grained sandpaper mark, hammer mark, or other imperfection will be accepted. 
 
3.5 CLEANING UP: 
 
3.5.1 Keep the premises in a neat, safe, and orderly condition at all times during execution of this 

portion of the work, free from accumulation of sawdust, cut-ends, and debris. 
 
3.5.2 Sweeping: 

a. At the end of each working day, and more often if necessary, thoroughly sweep surfaces 
where refuse from this portion of the work has settled. 

b. Remove the refuse to the area of the job site set aside for its storage. 
c. Upon completion of this portion of the work, thoroughly broom clean all surfaces. 

 
 
 

END OF SECTION 
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SECTION 07 21 00 

THERMAL INSULATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes board thermal insulation and adhesive vapor retarder at cavity wall 
construction, perimeter foundation wall, exterior wall behind wall finish, batt thermal 
insulation and vapor retarder in ceilings, exterior wall and roof construction;  

1.2 SYSTEM DESCRIPTION 

A. System performance to provide continuity of thermal barrier and vapor retarder at 
building enclosure elements in conjunction with air barrier materials. 

B. Vapor Retarder Permeance: Maximum 1 perm (57 ng/Pa/s/sq m) when tested in 
accordance with ASTM E96, Procedure A. 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturer's product data including thermal performance of 
materials. 

1.4 QUALITY ASSURANCE 

A. Furnish and label cellulose loose fill insulation in accordance with CPSC 16 CFR 1209 
and CPSC 16 CFR 1404. 

B. Insulation Installed in Concealed Locations Surface Burning Characteristics: 
1. Foam Plastic Insulation: Maximum 75/450 flame spread/smoke developed index 

when tested in accordance with ASTM E84. 
2. Cellulose Loose Fill Insulation: 450 smoke developed index when tested in 

accordance with ASTM E84. 
3. Other Insulation: 25/450 flame spread/smoke developed index when tested in 

accordance with ASTM E84. 

C. Insulation Installed in Exposed Locations Surface Burning Characteristics: 
1. Cellulose Loose Fill Insulation: 450 smoke developed index when tested in 

accordance with ASTM E84. 
2. Other Insulation Materials: 25/450 flame spread/smoke developed index when 

tested in accordance with ASTM E84. 
3. Attic Floor Insulation: Minimum 0.12 watt per sq cm critical radiant flux when 

tested in accordance with ASTM E970. 

D. Apply label from agency approved by authority having jurisdiction to identify each foam 
plastic insulation board and cellulose loose fill insulation package. 

E. Perform Work in accordance with State Building Code requirements standard. 
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F. Maintain one copy of each document on site. 

PART 2 PRODUCTS 

2.1 BUILDING INSULATION 

A. Manufacturers: 
1. AFM - Molded Polystyrene Insulation; 
2. EPS - Molded Polystyrene Insulation; 
3. W.R. Grace Construction Products; 
4. DiversiFoam Products; 
5. Dow Chemical; 
6. Tenneco Foam Products; 
7. UC Industries/Owens Corning; 
8. Celotex; 
9. Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. Mineral Fiber Insulation: ASTM C612 Class 1, mineral fiber rigid board 
1. Board Edges: Square. R values as indicated on Drawings. 

B. Glass Fiber Insulation, R values as indicated on Drawings. 

C. Batt Insulation: ASTM C665, batt blanket, R values as indicated on Drawings 

2.3 ACCESSORIES 

A. Adhesive: Type recommended by insulation manufacturer for application. 

B. Air Barrier: In accordance with SWRI-Sealant and Caulking Guide Specification 
requirements for material and installation. 

C. Tape: Bright aluminum, mesh reinforced. 

D. Insulation Fasteners: Impaling clip of galvanized steel with washer retainer and clips, to 
be mechanically fastened to surface to receive board insulation, length to suit insulation 
thickness and substrate, capable of securely and rigidly fastening insulation in place. 

E. Protective Boards: Cementitious 1/4 inch (6mm) thick. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify substrate, adjacent materials, and insulation boards are dry and ready to receive 
insulation and adhesive. 
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3.2 INSTALLATION 

A. Batt Insulation: 
1. Install where indicated on drawings without gaps or voids. 
2. Fit insulation tight in spaces. Leave no gaps or voids. 
3. Install friction fit insulation tight to framing members, completely filling 

prepared spaces. 
 

 

END OF SECTION 
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SECTION 07 84 00 

FIRESTOPPING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes Firestopping and through-penetration protection system 
materials and accessories; firestopping tops of fire rated walls; and smoke sealing 
at joints between floor slabs and exterior walls. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics 

of Building Materials. 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building 

Construction and Materials. 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-

Penetration Fire Stops. 
4. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems. 

B. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

C. National Fire Protection Association: 
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics 

of Building Materials. 

D. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials. 
2. UL 723 - Tests for Surface Burning Characteristics of Building 

Materials. 
3. UL 1479 - Fire Tests of Through-Penetration Firestops. 
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems. 
5. UL - Fire Resistance Directory. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing 
material or assembly placed in spaces between and penetrations through building 
materials to arrest movement of fire, smoke, heat, and hot gases through fire 
rated construction. 

1.4 PERFORMANCE REQUIREMENTS 

A. Conform to applicable code for fire resistance ratings and surface burning 
characteristics. 
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B. Provide certificate of compliance from authority having jurisdiction indicating 
approval of materials used. 

1.5 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on product characteristics, performance and limitation 
criteria. 

C. Schedule: Submit schedule of opening locations and sizes, penetrating items, and 
required listed design numbers to seal openings to maintain fire resistance rating 
of adjacent assembly. 

D. Manufacturer's Installation Instructions: Submit preparation and installation 
instructions. 

E. Manufacturer's Certificate: Certify products meet or exceed applicable code 
requirements. 

F. Engineering Judgements: For conditions not covered by UL or WH listed 
designs, submit judgements by licensed professional engineer suitable for 
presentation to authority having jurisdiction for acceptance as meeting code fire 
protection requirements. 

1.6 QUALITY ASSURANCE 

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM 
E814 with 0.10 inch water gage minimum positive pressure differential to 
achieve fire F-Ratings and temperature T-Ratings as per the fire rating of the 
assembly being penetrated, but not less than 1-hour. 
1. Wall Penetrations: Fire F-Ratings as per the fire rating of the assembly 

being penetrated, but not less than 1-hour. 
2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings 

as per the fire rating of the assembly being penetrated, but not less than 
1-hour. 
a. Floor Penetrations within Wall Cavities: T-Rating is not 

required. 

B. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies: 
Materials to resist free passage of flame and products of combustion. 
1. Noncombustible Penetrating Items: Noncombustible materials for 

penetrating items connecting maximum of three stories. 
2. Penetrating Items: Materials approved by authorities having jurisdiction 

for penetrating items connecting maximum of two stories. 

C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM 
E1966 or UL 2079 to achieve fire resistant rating as per the fire rating of the 
assembly being penetrated in which joint is installed. 
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D. Fire Resistant Joints between Floor Slabs and Exterior Walls: ASTM E119 with 
0.10 inch water gage minimum positive pressure differential to achieve fire 
resistant rating as per the fire rating of the assembly being penetrated. 

E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke 
developed index when tested in accordance with NFPA 255. 

F. Perform Work in accordance with Authorities having jurisdiction. 

G. Maintain one copy of each document on site. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this 
section with minimum three years documented experience. 

B. Applicator: Company specializing in performing Work of this section with 
minimum three years documented experience, and approved by manufacturer. 

1.8 MOCKUP 

A. Section 01 40 00 - Quality Requirements: Requirements for mockup. 

B. Apply 1 linear ft of each type of linear firestopping material to representative 
substrate surface. 

C. Apply one of each unit type of firestopping material, such as penetrations 
through fire rated partition, to representative application. 

D. Locate where directed by Architect/Engineer. 

E. Remove mockup when directed by Architect/Engineer. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Do not apply materials when temperature of substrate material and ambient air is 
below 60 degrees F. 

C. Maintain this minimum temperature before, during, and for minimum 3 days 
after installation of materials. 

D. Provide ventilation in areas to receive solvent cured materials. 

PART 2 PRODUCTS 

2.1 FIRESTOPPING 

A. Manufacturers: 
1. A/D Fire Protection Systems, Inc. 
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2. Dow Corning Corp. 
3. Fire Trak Corp. 
4. Hilti Corp. 
5. 3M fire Protection Products 
6. Substitutions:  Architect/Owner Approved Equal. 

B. Product Description: Different types of products by multiple manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 
1. Silicone Firestopping Elastomeric Firestopping: Single component 

silicone elastomeric compound and compatible silicone sealant. 
2. Foam Firestopping Compounds: Single component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: 

Formulated compound mixed with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral or 

ceramic fiber stuffing insulation with silicone elastomer for smoke 
stopping. 

5. Mechanical Firestopping Device with Fillers: Mechanical device with 
incombustible fillers and silicone elastomer, covered with sheet stainless 
steel jacket, joined with collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands 
on exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

C. Color: As selected from manufacturer’s full range of colors. 

2.2 ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate 
surfaces and suitable for required fire ratings. 

B. Dam Material: Permanent: 
1. Mineral fiberboard. 
2. Mineral fiber matting. 

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or 
dams, and other devices required to position and retain materials in place. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project 
conditions. 

B. Verify openings are ready to receive firestopping. 
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3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter 
affecting bond of firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install damming materials to arrest liquid material leakage. 

3.3 APPLICATION 

A. Install material at fire rated construction perimeters and openings containing 
penetrating sleeves, piping, ductwork, conduit and other items, requiring 
firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping 
material and substrate involved, and as required for compliance with required fire 
ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and 
smoke rating, to uniform density and texture. 

D. Compress fibered material to maximum 40 percent of its uncompressed size. 

E.  Dam material to remain. 

3.4 FIELD QUALITY CONTROL 

A. Section 01 40 00 - Quality Requirements & 01 70 00 - Execution and Closeout 
Requirements: Field inspecting, testing, adjusting, and balancing. 

B. Inspect installed firestopping for compliance with specifications and submitted 
schedule. 

3.5 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Clean adjacent surfaces of firestopping materials. 

3.6 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01 70 00 - Execution and Closeout Requirements: Protecting installed 
construction. 

B. Protect adjacent surfaces from damage by material installation. 

END OF SECTION 
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SECTION 07 90 00 

JOINT SEALERS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes sealants and joint backing. 

1.2 SUBMITTALS 

A. Product Data: Submit data indicating sealant chemical characteristics, performance 
criteria, substrate preparation, limitations, and color availability. 

1.3 ENVIRONMENTAL REQUIREMENTS 

A. Maintain temperature and humidity recommended by sealant manufacturer during and 
after installation. 

PART 2 PRODUCTS 

2.1 JOINT SEALERS 

A. Manufacturers: 
1. Dow Corning Corp. 
2. GE Silicones.  
3. Mameco International Inc. 
4. Pecora Corp. 
5. Sika Corp. 
6. Substitutions: Architect/Owner Approved Equal 

B. Product Description: 
 

1. General Purpose Exterior Nontraffic Sealant: Acrylic, solvent release curing; 
ASTM C920, Grade NS, Class 12-1/2, Uses M, G, and A; single or multi- 
component. 
a. Color: Colors as selected. 
b. Applications: Use for: 

1) Control, expansion, and soft joints in masonry. 
2) Joints between concrete and other materials. 
3) Joints between metal frames and other materials. 
4) Other exterior nontraffic joints for which no other sealant is 

indicated. 
2. General Purpose Traffic Bearing Sealant: Polyurethane; ASTM C920, Grade P, 

Class 25, Use T; single or multi-component. 
a. Color: Colors as selected. 
b. Applications: Use for exterior and interior pedestrian traffic bearing 

joints. 
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3. Exterior Compressible Gasket Expansion Joint Sealer: ASTM D2628, hollow 
neoprene (polychloroprene) compression gasket. 
a. Color: Black color. 
b. Size and Shape: As indicated on Drawings. 
c. Applications: Use for exterior wall expansion joints. 

4. Exterior Metal Lap Joint Sealant: Butyl or polyisobutylene, non-drying, non-
skinning, non-curing. 
a. Applications: Use for concealed sealant bead in sheet metal work and 

concealed sealant bead in siding overlaps. 
5. General Purpose Interior Sealant: Acrylic emulsion latex; ASTM C834, single 

component, paintable. 
a. Color: Colors as selected. 
b. Applications: Use for interior wall and ceiling control joints, joints 

between door and window frames and wall surfaces, and other interior 
joints for which no other type of sealant is indicated. 

6. Bathtub/Tile Sealant : White silicone; ASTM C920, Uses M and A; single 
component, mildew resistant. 
a. Applications: Use for joints between plumbing fixtures and floor and 

wall surfaces, and joints between kitchen and bathroom toilet room 
counter tops and wall surfaces. 

7. Acoustical Sealant : Butyl or acrylic sealant; ASTM C920, Grade NS, Class 12-
1/2, Uses M and A; single component, solvent release curing, non-skinning. 
a. Applications: Use for concealed locations only at acoustically rated 

construction. 
1) Provide sealant bead between top stud runner and structure and 

between bottom stud track and floor. 

2.2 ACCESSORIES 

A. Primer: Non-staining type, recommended by sealant manufacturer to suit application. 

B. Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant 
manufacturer; compatible with joint forming materials. 

C. Joint Backing: Round foam rod compatible with sealant; ASTM D1667, closed cell PVC; 
oversized 30 to 50 percent larger than joint width. 

D. Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit 
application. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify substrate surfaces and joint openings are ready to receive work. 

B. Verify joint backing and release tapes are compatible with sealant. 
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3.2 PREPARATION 

A. Remove loose materials and foreign matter impairing adhesion of sealant. 

B. Clean and prime joints. 

C. Perform preparation in accordance with ASTM C1193. 

3.3 INSTALLATION 

A. Perform installation in accordance with ASTM C1193. 

B. Perform acoustical sealant application work in accordance with ASTM C919. 

C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck 
dimension, and surface bond area as recommended by manufacturer [, except where 
specific dimensions are indicated]. 

D. Install bond breaker where joint backing is not used. 

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 

F. Apply sealant within recommended application temperature ranges. Consult 
manufacturer when sealant cannot be applied within these temperature ranges. 

G. Tool joints concave channel shaped.  
 
 

END OF SECTION 
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SECTION 08 11 13 

STEEL DOOR FRAMES 

PART 1 GENERAL 

1.0 SUMMARY 

A. Section includes non-rated and fire rated steel door frames. 

1.2 SUBMITTALS 

A. Shop Drawings: Indicate frame elevations, fastening method, internal reinforcements, and 
cutouts for hardware and finishes. 

B. Product Data: Submit frame configurations, location of cutouts for hardware 
reinforcement. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with the Public Work’s standard. 

B. Perform Work in accordance with the following: 
1. SDI-100-Standard Steel Frames. 
2. DHI - Door Hardware Institute - The Installation of Commercial Steel Doors and 

Steel Frames, Insulated Steel Doors in Wood Frames and Builder's Hardware. 
3. Fire Rated Doors, Panels and Frames: 

a. Product Construction:  ASTM E152. NFPA 252. UL 10B. 
b. Product Installation:  NFPA 80. 

PART 2 PRODUCTS 

2.1 STEEL DOOR FRAMES 

A. Manufacturers: 
1. Pioneer Industries. 
2. Republic Builders Products. 
3. Substitutions: Architect/Owner Approved Equal  

 

2.2 COMPONENTS 

A. Exterior Frames: 14 gauge thick material, base metal thickness (galvanized). 

B. Interior Frames:  16 gauge thick material, base metal thickness. 
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2.3 ACCESSORIES 

A. Silencers: Resilient rubber fitted into drilled hole. 

2.4 FABRICATION 

A. Fabricate frames with hardware reinforcement welded in place. Protect frame hardware 
preparations with mortar guard boxes. 

B. Configure exterior frames with profile to receive recessed weather-stripping. 

C. Fabricate frames, welded units, for all walls. 

D. Fabricate frames to suit masonry wall coursing with 4 inches head member. 

E. Prepare interior frames for silencers and install. 

F. Attach fire-rating label to each fire rated doorframe.  

2.5 SHOP FINISHING 

A. Steel Sheet: Galvanized to ASTM A653/A653M G60. 

B. Primer: Baked. 

C. Shop Finish: Baked enamel. 

D. Coat inside of frame profile with bituminous coating. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify opening sizes and tolerances are acceptable. 

3.2 INSTALLATION 

A.        Install frames in accordance with SDI-100. 

B. Coordinate installation of frames with installation of hardware specified in Section 
087100. 

C. Coordinate frames with masonry gypsum board wall construction for frame anchor 
placement. 

D. Install roll formed steel reinforcement channels between two abutting frames. Anchor to 
structure and floor. 

E. Install door louvers plumb and level (where indicated on drawings). 
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F. Adjust door for smooth and balanced door movement. 

G. Tolerances: 
1. Maximum Diagonal Distortion: 1/16 inch, measured with straight edge, corner to 

corner. 

3.3 SCHEDULE 

A. Refer to Drawings for Door Schedule and details. 

4.0 GLAZING 

A. Refer to section 08 80 00 GLAZING 

 

END OF SECTION 
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SECTION 08 14 00 

WOOD DOORS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes wood doors, fire-rated and non-rated. 

1.2 SUBMITTALS 

A. Shop Drawings:  Indicate door and frame elevations, cutouts for glazing and hardware 
preparation. 

B. Samples:  Submit two (2) of door veneer, illustrating wood drain, color and finish. 

1.3 QUALITY ASSURANCE 

A. Perform work in accordance with the following: 
1. NWWDA I.S.1. 
2. Fire Door and Panel Construction:  Conform to ASTM E152,. NFPA 252., UL 

10B. 
3. Installed Door and Panel Assembly:  Conform to NFPA 80 for fire rated class as 

indicated on Drawings. 

1.4 WARRANTY 

A. Furnish five (5) year manufacturer warranty to include delamination of veneer, warping 
beyond specified installation tolerances, defective materials, and telegraphing core 
construction. 

PART 2 PRODUCTS 

2.1 WOOD DOORS 

A. Manufacturers:   
1. VT Industries 
2. Graham 
3. Mohawk 
4. Eggers Industries 
5. Pinecrest Inc. 
6. Weyerhaeuser 
7. Substitutions:  Architect/Owner Approved Equal. 

B. Product Description:  Solid core wood doors, fire-rated, glazed design, wood veneer, 
factory-finished.  
1. Interior Doors:  1-3/4 inches thick, solid core, five-ply construction; fire-rated as 

indicated on Drawings; in any case not less than 1 hour, including frames. 
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2.2 COMPONENTS 

A. Core: 
1. Core Solid, Non-Rated:  NWWDA, Type Solid particleboard mat formed, board 

core including lock blocks, vertical edge bands, and top and bottom rails. 
2. Core Solid, Rated:  Non-combustible mineral core. 
 

B. Flush Door Facing: 
1. Wood veneer:  Comply with WDMA TR-8 requirements – Premium Oak species 

wood, rotary sliced; book match grain, for transparent finish. 
2. Adhesive: NWWDA, Type II-water resistant.   

2.3 ACCESSORIES 

A. Glass Stops:  Wood of same species as door facing conforming to UL requirements. 

2.4 FABRICATION 

A. Fabricate non-rated doors in accordance with NWWDA I.S.1 requirements. 

B. Fabricate fire rated doors in accordance with NWWDA I.S.1 and To UL; Warnock 
Hersey requirements.   Attach fire rating label to door edge. 

C. Astragals for Double Doors:  Wood “T” shaped, recessed at face edge. 

D. Fabricate doors with hardware reinforcement blocking in place. 

E. Factory machine doors for finish hardware. 

F. Factory fit doors for frame opening dimensions identified on shop drawings. 

2.5 FINISH 

A. Factory finish doors in accordance with approved sample. 

B. Seal door top edge with color sealer to match door facing. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install doors in accordance with NWWDA I.S.1 requirements, and NFPA 80 
requirements for fire rating label. 

B. Coordinate installation of glass and glazing. 

C. Install door louvers plumb and level. 
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D. Coordinate installation of doors with installation of metal frames specified in Section 
111910 Hollow Metal Doors, Frames, & Window Frames and hardware specified in 
Section 087100 Door Hardware.  Glass specified in Section 088000 Glazing. 

E. Adjust door for smooth and balanced door movement. 

F. Tolerances: 
1. Conform to NWWDA requirements for fit and clearance tolerances and 

maximum diagonal distortion.  
 

3.2 SCHEDULE 

A. Refer to Door and Frame Schedule on Drawings. 

B. Coordinate with Electrical and Fire protection drawings. 

 

END OF SECTION 
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SECTION 08 17 43 
 

FRP FLUSH DOORS 
 
 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Fiberglass reinforced polyester (FRP) flush doors 
 
1.2 RELATED SECTIONS 
 

A. Section 08 71 00 - Door Hardware. 
 
1.3 REFERENCES 
 

A. AAMA 1503-98 - Thermal Transmittance and Condensation Resistance of Windows, Doors and Glazed 
Wall Sections. 

 
B. ANSI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel Doors and 

Hardware Reinforcings. 
 
C. ASTM B 117 - Operating Salt Spray (Fog) Apparatus. 
 
D. ASTM B 209 - Aluminum and Aluminum-Alloy Sheet and Plate. 

 
E. ASTM B 221 - Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes. 

 
F. ASTM D 256 - Determining the Pendulum Impact Resistance of Notched Specimens of Plastics. 

 
G. ASTM D 543 - Evaluating the Resistance of Plastics to Chemical Reagents. 

 
H. ASTM D 570 - Water Absorption of Plastics. 

 
I. ASTM D 638 - Tensile Properties of Plastics. 

 
J. ASTM D 790 - Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating 

Materials. 
 

K. ASTM D 1308 - Effect of Household Chemicals on Clear and Pigmented Organic Finishes. 
 

L. ASTM D 1621 - Compressive Properties of Rigid Cellular Plastics. 
 

M. ASTM D 1623 - Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics. 
 

N. ASTM D 2126 - Response of Rigid Cellular Plastics to Thermal and Humid Aging. 
 

O. ASTM D 2583 - Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor. 
 
P. ASTM D 5420 – Impact Resistance of Flat Rigid Plastic Specimens by Means of a Falling Weight. 
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Q. ASTM D 6670-01 - Standard Practice for Full-Scale Chamber Determination of Volatile Organic 
Emissions from Indoor Materials/Products. 

 
R. ASTM E 84 - Surface Burning Characteristics of Building Materials. 

 
S. ASTM E 90 - Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions. 

 
T. ASTM E 283 - Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and 

Doors Under Specified Pressure Differences Across the Specimen. 
 

U. ASTM E 330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static 
Air Pressure Difference. 

 
V. ASTM E 331 - Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform 

Static Air Pressure Difference. 
 
W. ASTM F 476 - Security of Swinging Door Assemblies. 
 
X. ASTM F 1642-04 – Standard Test Method for Glazing Systems Subject to Air blast Loading. 

 
 Y. NWWDA T.M. 7-90 – Cycle Slam Test Method 

 
Z. SFBC PA 201 - Impact Test Procedures. 

 
AA. SFBC PA 203 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading. 

 
AB. SFBC 3603.2 (b)(5) - Forced Entry Resistance Test. 

 
1.4 PERFORMANCE REQUIREMENTS 
 

A. General:  Provide door assemblies that have been designed and fabricated to comply with specified 
performance requirements, as demonstrated by testing manufacturer's corresponding standard systems. 

 
B. Air Infiltration:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in accordance with ASTM E 

283 at pressure differential of 6.27 psf.  Door shall not exceed 0.58 cfm/ft2. 
 

C. Water Resistance:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in accordance with 
ASTM E 331 at pressure differential of 7.50 psf.  Door shall not have water leakage. 

 
D. Indoor air quality testing per ASTM D 6670-01:  GREENGUARD Environmental Institute Certified 

including GREENGUARD for Children and Schools Certification. 
 
 E.      Swinging Door Cycle Test, Doors and Frames, ANSI A250.4:  Minimum of 25,000,000 cycles. 
 

F   Cycle Slam Test Method, NWWDA T.M. 7-90:  Minimum 5,000,000 Cycles. 
 

G. Swinging Security Door Assembly, Doors and Frames, ASTM F 476:  Grade 40. 
 

H. Salt Spray, Exterior Doors and Frames, ASTM B 117:  Minimum of 500 hours. 
 
I. Sound Transmission, Exterior Doors, STC, ASTM E 90:  Minimum of 25. 
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J. Thermal Transmission, Exterior Doors, U-Value, AAMA 1503-98:  Maximum of 0.29 BTU/hr x sf x 
degrees F.  Minimum of 55 CRF value. 

 
K. Surface Burning Characteristics, FRP Doors and Panels, ASTM E 84: 

1. Flame Spread:  Maximum of 200, Class C. 
2. Smoke Developed:  Maximum of 450, Class C. 

 
L. Surface Burning Characteristics, Class A Option On Interior Faces of FRP Exterior Panels and Both 

Faces of FRP Interior Panels, ASTM E 84: 
1. Flame Spread:  Maximum of 25. 
2. Smoke Developed:  Maximum of 450. 

 
M. Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D 256:  14.0 foot-pounds per inch of 

notch. 
 

N. Tensile Strength, FRP Doors and Panels, Nominal Value, ASTM D 638:  13,000 psi. 
 

O. Flexural Strength, FRP Doors and Panels, Nominal Value, ASTM D 790:  21,000 psi. 
 

P. Water Absorption, FRP Doors and Panels, Nominal Value, ASTM D 570:  0.20 percent after 24 hours. 
 

Q.     Indentation Hardness, FRP Doors and Panels, Nominal Value, ASTM D 2583:  55. 
 
R.     Gardner Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D 5420: 120 in-lb. 

 
S. Abrasion Resistance, Face Sheet, Taber Abrasion Test, 25 Cycles at 1,000 Gram Weight with CS-17 

Wheel:  Maximum of 0.029 average weight loss percentage. 
 

T. Stain Resistance, ASTM D 1308:  Face sheet unaffected after exposure to red cabbage, tea, and tomato 
acid.  Stain removed easily with mild abrasive or FRP cleaner when exposed to crayon and crankcase oil. 

 
U. Chemical Resistance, ASTM D 543.  Excellent rating. 

1. Acetic acid, Concentrated. 
2. Ammonium Hydroxide, Concentrated. 
3. Citric Acid, 10%. 
4. Formaldehyde. 
5. Hydrochloric Acid, 10% 
6. Sodium hypochlorite, 4 to 6 percent solution. 
 

V. Compressive Strength, Foam Core, Nominal Value, ASTM D 1621:  79.9 psi. 
 
W.  Compressive Modulus, Foam Core, Nominal Value, ASTM D 1621:  370 psi. 

 
X. Tensile Adhesion, Foam Core, Nominal Value, ASTM D 1623:  45.3 psi. 

 
Y. Thermal and Humid Aging, Foam Core, Nominal Value, 158 Degrees F and 100 Percent Humidity for 14 

Days, ASTM D 2126:  Minus 5.14 percent volume change. 
 
 
1.5 SUBMITTALS 
 

A. Comply with Section 01330 (01 33 00) - Submittal Procedures. 
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B. Product Data:  Submit manufacturer's product data, including description of materials, components, 

fabrication, finishes, and installation. 
 

C. Shop Drawings:  Submit manufacturer's shop drawings, including elevations, sections, and details, 
indicating dimensions, tolerances, materials, fabrication, doors, panels, framing, hardware schedule, and 
finish. 

 
D. Samples: 

1. Door:  Submit manufacturer's sample of door showing face sheets, core, framing, and finish. 
2. Color:  Submit manufacturer's samples of standard colors of doors and frames. 

 
E. Test Reports:  Submit certified test reports from qualified independent testing agency indicating doors 

comply with specified performance requirements. 
 

F. Manufacturer's Project References:  Submit list of successfully completed projects including project name 
and location, name of architect, and type and quantity of doors manufactured. 

 
G. Maintenance Manual:  Submit manufacturer's maintenance and cleaning instructions for doors, including 

maintenance and operating instructions for hardware. 
 

H. Warranty:  Submit manufacturer's standard warranty. 
 
1.6 QUALITY ASSURANCE 
 

A. Manufacturer's Qualifications: 
1. Continuously engaged in manufacturing of doors of similar type to that specified, with a minimum 

of 25 years successful experience. 
2. Door and frame components from same manufacturer. 
3. Evidence of a compliant documented quality management system. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Delivery:  Deliver materials to site in manufacturer's original, unopened containers and packaging, with 
labels clearly identifying opening door mark and manufacturer. 

 
B. Storage:  Store materials in clean, dry area indoors in accordance with manufacturer's instructions. 

 
C. Handling:  Protect materials and finish from damage during handling and installation. 

 
1.8 WARRANTY 
 
A. Warrant doors, frames, and factory hardware against failure in materials and workmanship, including 
excessive deflection, faulty operation, defects in hardware installation, and deterioration of finish or construction 
in excess of normal weathering. 
 

B. Warranty Period:  Ten years starting on date of shipment.  In addition, a limited lifetime (while the door is 
in its specified application in its original installation) warranty covering:  failure of corner joinery, core 
deterioration, delamination or bubbling of door skin. 
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PART 2 PRODUCTS 
 
2.1 MANUFACTURER 
 

A. Special-Lite, Inc.,  
Phone (269) 423-7068.  Fax (800) 423-7610.  Web Site www.special-lite.com.  E-Mail info@special-
lite.com. 

B. Substitutions allowed – Special-Lite used as “basis of design”. Or Architect/Owner approved equal. 
General Contractor to provide fully certified, executed and documented “Substitution Verification Form” 
included in the bid package for any substitutions to be considered; said form must be completed and 
certified by the manufacturer and not the General Contractor, stating that the substituted material/product 
is equal to or better than the originally specified material/product. 

 
2.2 FRP FLUSH DOORS 

 
A. Model:  SL-17 Flush Doors with SpecLite3 fiberglass reinforced polyester (FRP) face sheets. 

 
B. Door Opening Size:  As indicated on the Drawings. 

 
C. Construction: 

1. Door Thickness:  1-3/4 inches. 
2. Stiles and Rails:  Aluminum extrusions made from prime-equivalent billet that is produced from 

100% reprocessed 6063-T6 alloy recovered from industrial processes, minimum of 2-5/16-inch 
depth. 

3. Corners:  Mitered. 
4. Provide joinery of 3/8-inch diameter full-width tie rods through extruded splines top and bottom 

integral to standard tubular shaped stiles and rails reinforced to accept hardware as specified. 
5. Securing Internal Door Extrusions:  3/16-inch angle blocks and locking hex nuts for joinery. Welds, 

glue, or other methods are not acceptable. 
6. Furnish extruded stiles and rails with integral reglets to accept face sheets.  Lock face sheets into 

place to permit flush appearance. 
7. Rail caps or other face sheet capture methods are not acceptable. 
8. Extrude top and bottom rail legs for interlocking continuous weather bar. 
9. Meeting Stiles:  Pile brush weatherseals.  Extrude meeting stile to include integral pocket to accept 

pile brush weatherseals. 
10.    Bottom of Door:  Install bottom weather bar with nylon brush weatherstripping into extruded    

interlocking edge of bottom rail. 
11.    Glue: Use of glue to bond sheet to core or extrusions is not acceptable. 

 
D. Face Sheet: 

1. Material:  SpecLite3 FRP, 0.120-inch thickness, finish color throughout.   
2. Protective coating:  Abuse-resistant engineered surface.  Provide FRP with SpecLite3 protective 

coating, or equal. 
3. Texture:  Pebble. 
4.     Color:  As selected by owner from all available standard colors and finishes. 
5.     Adhesion:  The use of glue to bond face sheet to foam core is prohibited. 

 
 

E. Core: 
1. Material:  Poured-in-place polyurethane foam. 
2. Density:  Minimum of 5 pounds per cubic foot. 
3. R-Value:  Minimum of 9. 
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F. Cutouts: 

1. Factory install vision lites, louvers, and panels. 
 

G. Hardware: 
1. Premachine doors in accordance with templates from specified hardware manufacturers and 

hardware schedule. 
 
2.3 MATERIALS 
 

A. Aluminum Members: 
1. Aluminum extrusions made from prime-equivalent billet that is produced from 100% reprocessed 

6063-T6 alloy recovered from industrial processes:  ASTM B 221. 
2. Sheet and Plate:  ASTM B 209. 
3. Alloy and Temper:  As required by manufacturer for strength, corrosion resistance, application of 

required finish, and control of color. 
 

B. Components:  Door and frame components from same manufacturer. 
 

C. Fasteners: 
1. Material:  Aluminum, 18-8 stainless steel, or other noncorrosive metal. 
2. Compatibility:  Compatible with items to be fastened. 
3. Exposed Fasteners:  Screws with finish matching items to be fastened. 

 
2.4 FABRICATION 
 

A. Sizes and Profiles:  Required sizes for door and frame units, and profile requirements shall be as indicated 
on the Drawings. 

 
B. Coordination of Fabrication:  Field measure before fabrication and show recorded measurements on shop 

drawings. 
 

C. Assembly: 
1. Complete cutting, fitting, forming, drilling, and grinding of metal before assembly. 
2. Remove burrs from cut edges. 

 
D. Welding:  Welding of doors or frames is not acceptable. 

 
E. Fit: 

1. Maintain continuity of line and accurate relation of planes and angles. 
2. Secure attachments and support at mechanical joints with hairline fit at contacting members 

 
 
2.5 HARDWARE  
 

A. Premachine doors in accordance with templates from specified hardware manufacturers and hardware  
schedule. 
 

B. Hardware Schedule:  As specified in Section 08 71 00 and as indicated on the Drawings. 
 

C. Provide adjustable bottom brush [SL-301] as indicated on drawings and specs. 
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2.6 VISION LITES 
 
A. Factory Glazing:  1/4-inch glass for interior doors and 1-inch glass insulating units for exterior doors. 

 
B. Lites in Exterior Doors:  Allow for thermal expansion. 

 
C. Rectangular Lites: 

1. Size:  As indicated on the Drawings. 
2. Factory glazed with screw-applied aluminum stops anodized to match perimeter door rails. 

 
 
2.7 ALUMINUM FINISHES 
 

A. Anodized Finish:  Class I finish, 0.7 mils thick. 
 

1. Clear 215 R1, AA-M10C12C22A41, Class I, 0.7 mils thick. 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine areas to receive doors.  Notify Architect of conditions that would adversely affect installation or 
subsequent use.  Do not proceed with installation until unsatisfactory conditions are corrected. 

 
3.2 PREPARATION 
 

A. Ensure openings to receive frames are plumb, level, square, and in tolerance. 
 
3.3 INSTALLATION 
 

A. Install doors in accordance with manufacturer's instructions. 
 

B. Install doors plumb, level, square, true to line, and without warp or rack. 
 

C. Anchor frames securely in place. 
 

D. Separate aluminum from other metal surfaces with bituminous coatings or other means approved by 
Architect. 

 
E. Set thresholds in bed of mastic and backseal. 

 
F. Install exterior doors to be weathertight in closed position. 

 
G. Repair minor damages to finish in accordance with manufacturer's instructions and as approved by 

Architect. 
 

H. Remove and replace damaged components that cannot be successfully repaired as determined by 
Architect. 
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3.4 FIELD QUALITY CONTROL 
 

A. Manufacturer's Field Services:  Manufacturer's representative shall provide technical assistance and    
   guidance for installation of doors. 

 
B. Architect to be notified of meeting date and time in order to attend meeting on site with manufacturer’s 

   rep. and general contractor 
 
3.5 ADJUSTING 
 

A. Adjust doors, hinges, and locksets for smooth operation without binding. 
 
3.6 CLEANING 
 

A. Clean doors promptly after installation in accordance with manufacturer's instructions. 
 

B. Do not use harsh cleaning materials or methods that would damage finish. 
 
3.7 PROTECTION 
 

A. Protect installed doors to ensure that, except for normal weathering, doors will be without damage or 
deterioration at time of substantial completion. 

 
 
 END OF SECTION 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes hardware for exterior doors, thresholds, weather-stripping, seals and 
door gaskets. 

1.2 SYSTEM DESCRIPTION 

A. Provide door hardware listed by UL or Warnock Hersey, or other testing laboratory 
approved by applicable authorities. 
1. Hardware:  Tested in accordance with NFPA 252. 

1.3 SUBMITTALS 

A. Shop Drawings:  Indicate locations and mounting heights of each type of hardware, 
electrical characteristics and connection requirements. 

B. Samples:  Submit hinge, latchset, lockset, and closer, illustrating style, color, and finish.  
Incorporate into the work.  

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  Submit data on operating hardware, lubrication 
requirements, and inspection procedures related to preventative maintenance. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with the following requirements: 
1. ANSI/BHMA A156 series. 
2. NFPA 80 - Fire Doors and Windows. 
3. NFPA 101 - Life Safety Code. 

B. Coordination:  Coordinate work of this section with other directly affected sections 
requiring integral reinforcement for door hardware. 

C. Supplier: Company specializing in supplying commercial door hardware with minimum 
three years documented experience, approved by primary hardware manufacturers. 

1.6 WARRANTY 

A. Furnish five year manufacturer warranty for door hardware. 

1.7 MAINTENANCE SERVICE 

A. Provide service and maintenance services of door closers for one year from Date of 
Substantial Completion. 
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B. Provide special wrenches and tools applicable to each different or special hardware 
component. 

PART 2 PRODUCTS 

2.1 DOOR HARDWARE – TO MEET OWNERS GUIDE 

A. Manufacturers: 
1. Basis of Design: 

a. Hinges:  McKinley, Stanley 
b. Locksets: Stanley BEST BASIS V Magnetic (Electronic Locks) 

  Sargent (Mechanical Locks) 
c. Latch Sets: Stanley (Electronic) Sargent (Mechanical) 
d. Cylinders: Best SFIC (Electronic) Sargent LFIC (Mechanical) 
e. Exit Device: Precision PHI Best 
f. Closers: Stanley D-4550 
g. Operators: Stanley Magic Force Operator 

 
2. Substitutions: Architect/Owner Approved Equal 

2.2 COMPONENTS 

A. General Hardware Requirements:  Where not specifically indicated, comply with 
applicable ANSI A156 standard for type of hardware required.  Furnish each type of 
hardware with accessories as required for applications indicated and for complete, 
finished, operational doors. 
1. Templates:  Furnish templates or physical hardware items to door and frame 

manufacturers sufficiently in advance to avoid delay in Work. 
2. Reinforcing Units:  Furnished by door and frame manufacturers; coordinated by 

hardware supplier or hardware manufacturer. 
3. Fasteners:  Furnish as recommended by hardware manufacturer and as required 

to secure hardware. 
a. Finish:  Match hardware item being fastened. 

4. Electrical Devices:  Make provisions and coordinate requirements for electrical 
devices and connections for hardware. 

B. Hinges: ANSI A156.1, Ball Bearing 4.5 x 4.5 ,complying with following general 
requirements unless otherwise scheduled. 
1. Widths:  Sufficient to clear trim projection when door swings 180 degrees. 
2. Number: Furnish hinges for each door leaf at all doors. 

C. Locksets and Latchsets: Furnish locksets compatible with specified cylinders. Furnish 
standard strikes with extended lips to protect trim from being marred by latch bolt verify 
type of cutouts provided in metal frames. 
1. Bored Cylindrical Locksets and Latchsets:  ANSI/BHMA A156.2, Series 4000, 

Grade 1 unless otherwise indicated. 
2. Interconnected Locksets:  ANSI/BHMA A156.12, Series 5000, Grade 1 unless 

otherwise indicated. 
3. Auxiliary Locksets:  ANSI/BHMA A156.5, Grade 1, rim locks unless otherwise 

indicated. 
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D. Exit Devices: ANSI/BHMA A156.3, Grade 1 rim type, with push pad , unless otherwise 
indicated.  Furnish standard strikes with extended lips to protect trim from being marred 
by latch bolt verify type of cutouts provided in metal frames. 
1. Basis of Design:  Precision APEX 2000 series exit devices with specified trim. 

E. Cylinders:  ANSI/BHMA A156.5, Grade 1, removable cylinders interchangeable core 
type cylinders in compliance with the Universities keying system. 
1. Keying:  Cylinders and keying to be purchased by the Contractor and coordinated 

with the Owner. 7 -pin for Best Cylinders and 6-pin for Sargent cylinders.  
2. Supply keys in the following minimum quantities: 

a.  (2) Change Keys for each core type. 

F. Closers:  ANSI/BHMA A156.4 , surface mounted  closers; full rack and pinion type with 
steel spring and non-freezing hydraulic fluid; closers required for fire rated doors unless 
otherwise indicated. 
1. Adjustability: Furnish controls for regulating closing, latching, speeds, and back 

checking. 
2. Arms:  Type to suit individual condition; parallel-arm closers at reverse bevel 

doors and where doors can swing full 180 degrees. 
3. Location:  Mount closers on inside of exterior doors, room side of interior doors 

typical; mount on pull side of other doors. 
4. Operating Pressure:  Maximum operating pressure as follows. 

a. Interior Doors:  Maximum 5 pounds  
b. Exterior Doors:  Maximum 10  pound  
c. Fire Rated Doors:  As required for fire rating, maximum 15 pounds  

G. Door Controls and Overhead Holders: Furnish with accessories as required for complete 
operational installation. 
1. Manual Door Holders and Overhead Stops: ANSI/BHMA A156.8, Grade 1  

H. Push/Pulls, Manual and Automatic Bolts, Protection Plates, Gaskets, Thresholds, and 
Trim: Furnish as indicated in Schedule, with accessories as required for complete 
operational door installations. 
1. Push/Pulls:  ANSI/BHMA A156.6; Furnish straight push-pull  
2. Manual Bolts:  ANSI/BHMA A156.16 Grade 1 top and bottom flush bolts, with 

dust-proof floor strike. 
3. Kickplates, Mop Plate, Armor Plate:  ANSI/BHMA A156.6, metal; height 

indicated in Schedule by 1 inch  less than door width; stainless steel. 
4. Weatherstripping: Furnish continuous weatherstripping at top and sides of 

exterior doors. 
5. Thresholds:  Maximum 1/2 inch height; requirements to ensure accessibility for 

persons with disabilities. 
6. Wall Stops:  ANSI/BHMA A156.1, Grade 1, 3 inch wall stop, concave pad wall 

stop with no visible screws. 
7. Floor Stops:  ANSI/BHMA A156.1 Grade 1  standard floor type with no visible 

screws; furnish with accessories as required for applications indicated. 

2.3 ACCESSORIES 

A. Lock Trim: Furnish levers with escutcheon plate as indicated in Schedule as selected 
from manufacturer’s full range of levers and roses. 
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B. Through Bolts:  Through bolts and grommet nuts are not permitted on door faces in 
occupied areas unless no alternative is possible. 

2.4 FINISHING 

A. Finishes:  ANSI/BHMA A156.18; with following finishes except where otherwise 
indicated in Schedule.  
1. Hinges and Pivots: 

a. BHMA 626, satin finish. 
2. Typical Exterior Exposed and High Use Interior Door Hardware: 

a. BHMA 626, satin chromium. 
b. BHMA 626, satin chromium. 
c. BHMA 626, satin chromium. 

3. Closers:  Finish appearance to match door hardware on same face of door. 
a. BHMA 689, aluminum painted. 
b. EN finish for Sargent. 

4. Thresholds: Finish appearance to match door hardware on exterior face of door. 
a. BHMA 628, satin aluminum, clear anodized. 

5. Other Items:  Provide manufacturer’s standard finishes to match similar hardware 
types on same door, and maintain acceptable finish considering anticipated use 
and BHMA category of finish. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify doors and frames are ready to receive work and dimensions are as indicated.  

B. Verify electric power is available to power operated devices and is of correct 
characteristics. 

3.2 INSTALLATION 

A. Coordinate mounting heights with door and frame manufacturers.  Use templates 
provided by hardware item manufacturer. 

B. Mounting Heights From Finished Floor to Center Line of Hardware Item:  Comply with 
manufacturer recommendations and applicable codes. 

3.3 SCHEDULE 
 

Refer to Schedule on Drawings. 

 

END OF SECTION 
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SECTION 08 80 00 

GLAZING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes glass, glazing for metal frames, doors, and windows. 
1. Glass and glazing materials and installation requirements are included in this 

section for other sections referencing this section. 

1.2 SYSTEM DESCRIPTION 

A. System performance to achieve continuity of building enclosure air barrier and vapor 
retarder with glass and glazing materials of this section. 

B. Design Tolerances:  Size glass to withstand dead loads and positive and negative wind 
loads acting normal to plane of glass.  

1.3 SUBMITTALS 

A. Product Data on Glass Types Specified:  Submit physical and environmental 
characteristics, size limitations, and special installation requirements. 

B. Product Data on Glazing Compounds:  Submit chemical characteristics, limitations, 
special application requirements. Identify available colors. 

C. Samples:  Submit two (2) samples, illustrating glass. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with GANA Glazing Manual, GANA Sealant Manual, 
GANA Laminated Glass Design Guide and SIGMA for glazing installation methods. 

1.5 WARRANTY 

A. Furnish ten year manufacturer warranty including coverage for sealed glass units from 
seal failure, interpane dusting, misting, and replacement of defective glass. 

B. Furnish ten year warranty to include coverage for delamination of laminated glass and 
replacement of defective glass. 

PART 2 PRODUCTS 

2.1 GLAZING 

A. Manufacturers: 
1. TGP Technical Glass Products. 
2. Arch Aluminum & Glass LC.  
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3. Glass Unlimited Inc / Ambiance. 
4. Graham FRP Composites. 
5. Inkan Ltd.  
6. PPG Industries. 
7. Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. Flat Glass (Type FG): Total composite unit thickness 1 inch (1/4 inch glazing + 1/2 inch 
air space + 1/4 inch glazing) (Each glazing pane thickness minimum 1/4 inch). 
1. Clear Float Glass (Type FG-CF):  ASTM C1036, Type 1 transparent flat, Class 1 

clear, Quality q3 glazing select. 
2. Clear Heat Strengthened Glass (Type FG-CH): ASTM C1048, Kind HS, heat 

strengthened, Condition A uncoated, Type 1 transparent flat, Class 1 clear, 
Quality q3 glazing select. 

3. Low E Clear Float Glass (Type FG-EC):  Clear float glass Type FG-CF, with low 
emissivity coating on inner surface.  

4. Low E Clear Heat Strengthened Glass (Type FG-EHC):  Clear heat strengthened 
glass Type FG-CH, with low emissivity coating on inner Number 2 surface.  

5. Low E Tinted Heat Strengthened Glass (Type FG-EHT) (exterior application):  
Tinted heat strengthened glass Type FG-TH, with low emissivity coating on 
inner surface. 
a. Tint:  As selected. 

B. Safety Glass (Type SG):  Conform to ANSI Z97.1, minimum thickness 1/4 inch unless 
otherwise indicated. 
1. Clear Tempered Glass (Type SG-CT):  ASTM C1048, Kind FT Fully tempered, 

Condition A, uncoated, Type 1 transparent flat, Class 1 clear, Quality q3 glazing 
select; with horizontal tempering. 
a. Tinted Tempered Glass (Type FG-TT):  ASTM C1048, Kind FT Fully 

tempered, Condition A, uncoated, Type 1 transparent flat. 

C. Fire Rated, safety-rated, wired glass: (basis of design) 
1. Manufacturer: “TGP Technical Glass Products” 
2. Model:  WireLite NT 
3. Thickness: 1/4" 
4. Fire rated for 20, 45, 60 and 90 minutes. 
5. Impact safety-rated per ANSI Z97.1 and CPSC 16CFR1201 (Cat. I and II). 
6. Wired glass with high performance surface-applied fire rated film. 
7. 3-year warranty. 
8. Install as per manufacturers specifications and requirements. 
9. Submit complete shop drawings for review and approval prior to construction. 
10. Substitutions:  Architect/Owner Approved Equal. 

2.3 ACCESSORIES 

A. Elastomeric Glazing Sealants:  Materials compatible with adjacent materials including 
glass, laminated glass core, insulating glass seals and glazing channels. 

 
1. Silicone Glazing Sealant:  ASTM C920, Type S, Grade NS, Class and Use 

suitable for glazing application indicated; single component; solvent curing; 
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capable of water immersion without loss of properties; non-bleeding, non-
staining, cured Shore A hardness of 15 to 25. 
a. Color: As selected. 
b. Structural Silicone: Furnish high-modulus structural silicone glazing 

materials where sealant bonds glass to substrate. 
2. Polysulfide Glazing Sealant:  ASTM C920, Type M, Grade NS, Class and Use 

suitable for glazing application indicated; two component; chemical curing, non-
sagging type; cured Shore A hardness of 15 to 25. 
a. Color:   As selected. 

3. Polyurethane Glazing Sealant:  [ASTM C920, Type S, Grade NS, Class and Use 
suitable for glazing application indicated; single component, chemical curing, 
non-staining, non-bleeding, Shore A Hardness Range 20 to 35. 
a. Color:  As selected. 

4. Acrylic Sealant:  ASTM C920, Type S, Grade NS, Class and Use suitable for 
glazing application indicated; single component, solvent curing, non-bleeding; 
cured Shore A hardness of 15 to 25. 
a. Color:  as selected. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify openings for glazing are correctly sized, within tolerance, and glazing channels or 
recesses are clean, free of obstructions, and ready to receive glazing. 

3.2 PREPARATION 

A. Seal porous glazing channels or recesses with substrate compatible primer or sealer. 

B. Prime surfaces scheduled to receive sealant. 

3.3 INSTALLATION 

A. Perform installation in accordance with GANA Glazing Manual. 
1. Glazing Sealants:  Comply with ASTM C1193. 
2. Fire Rated Openings:  Comply with NFPA 80 

3.4 CLEANING 

A. Remove glazing materials from finish surfaces. 

B. Remove labels after Work is complete. 

C. Clean glass and adjacent surfaces. 

END OF SECTION 
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SECTION 09 21 16 

GYPSUM BOARD ASSEMBLIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes gypsum board with joint treatment. 

1.2 SYSTEM DESCRIPTION 

A. Conform to applicable code for fire rated assemblies and in conjunction with Drawings. 

1.3 SUBMITTALS 

A. Product Data:  Submit data on gypsum board, joint tape and joint compound. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with ASTM C840.; GA-201 - Gypsum Board for Walls and 
Ceilings; GA-214 - Recommended Specification:  Levels of Gypsum Board Finish.; GA-
216 - Recommended Specifications for the Application and Finishing of Gypsum Board.  

PART 2 PRODUCTS 

2.1 GYPSUM BOARD ASSEMBLIES 

A. Manufacturers:   
1. G-P Gypsum Corp. 
2. National Gypsum Co.  
3. United States Gypsum Co.  
4. Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. Gypsum Board Types: 5/8 inch thick, type “x” fire rated, and impact resistant, maximum 
available length in place; ends square cut, tapered edges; unless noted otherwise as 
follows: 
1. Moisture Resistant Type:  ASTM C630. 
2. Abuse-Resistant Type (Category 3): ASTM D4977; ASTM D5420 (Category 2). 
3. Cement Board: ASTM D2394 
4. Exterior Sheathing – Dens-Glass Gold (or equal): ASTM D3273 

2.3 ACCESSORIES 

A. Acoustic Sealant:  Non-hardening, non-skinning, for use in conjunction with gypsum 
board. 

B. Corner Beads:  Metal. 
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C. Edge Trim:  GA-216, Type LC bead. 

D. Joint Materials:  ASTM C475; GA-201 and GA-216, reinforcing tape, joint compound, 
adhesive, and water. 

E. Fasteners:  ASTM C1002 Type S12 hardened screws. and GA-216. 

F. Adhesive:  ASTM C557. GA-216.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify site conditions are ready to receive work. 

3.2 INSTALLATION 

A. Gypsum Board: 
1. Install gypsum board in accordance with GA-216 and GA-600. 
2. Fasten gypsum board to furring or framing with screws. 
3. Place control joints consistent with lines of building spaces as directed by 

Architect. 
4. Place corner beads at external corners as indicated on Drawings.  Use longest 

practical length.  Place edge trim where gypsum board abuts dissimilar materials. 
5. Seal cut edges and holes in moisture resistant gypsum board with sealant. 

B. Joint Treatment: 
1. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface 

ready to receive finishes. 
2. Feather coats onto adjoining surfaces so camber is maximum 1/32 inch  

C. Tolerances:  Maximum Variation from Flat Surface: 1/8inch in 10 feet in any direction. 

PART 4 PAPER TYPE 

 A. Paperless type gypsum board.  All Gypsum Board is to be paper type only. 

END OF SECTION 
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SECTION 09 22 16 

NON-LOAD BEARING METAL FRAMING SYSTEM 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes metal stud framing and accessories at interior locations. 

B. Related Sections: 
1. Section 054000 - Cold-Formed Metal Framing. 
2. Section 092116 - Gypsum Board Assemblies. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products. 
2. ASTM A591/A591M - Standard Specification for Steel Sheet, Electrolytic Zinc-

Coated, for Light Coating Mass Applications. 
3. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
4. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members. 
5. ASTM C754 - Standard Specification for Installation of Steel Framing Members 

to Receive Screw-Attached Gypsum Panel Products. 
6. ASTM C1002 - Standard Specification for Steel Drill Screws for the Application 

of Gypsum Panel Products or Metal Plaster Bases. 

B. National Association of Architectural Metal Manufacturers: 
1. NAAMM ML/SFA 540 - Lightweight Steel Framing Systems Manual. 

C. SSPC: The Society for Protective Coatings: 
1. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic). 

1.3 SYSTEM DESCRIPTION 

A. Exterior Wall: Metal stud framing system infill, with batt insulation and interior gypsum 
board indicated on wall types. 

B. Interior Walls: Metal stud framing system with batt type acoustic insulation and interior 
gypsum board indicated on wall types. 

C. Maximum Allowable Deflection: 1: 120 span. 

D. Wall System: 
1. Design to provide for movement of components without damage, failure of joint 

seals, undue stress on fasteners, or other detrimental effects when subject to 
seasonal or cyclic day/night temperature ranges. 



 
  Non-Load Bearing Metal Framing System 
  09 22 16 - 2 

2. Design system to accommodate construction tolerances, deflection of building 
structural members, and clearances of intended openings. 

1.4 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: 
1. Indicate prefabricated work, component details, stud layout, framed openings, 

anchorage to structure, type and location of fasteners, and accessories or items 
required of other related work. 

2. Describe method for securing studs to tracks, splicing, and for blocking and 
reinforcement to framing connections. 

C. Product Data: Submit data describing standard framing member materials and finish, 
product criteria, load charts, limitations. 

D. Manufacturer's Installation Instructions: Submit special procedures, perimeter conditions 
requiring special attention. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ASTM C754. 
 

B. Form, fabricate, install, and connect components in accordance with NAAMM ML/SFA 
540. 

C. Furnish framing materials in accordance with SSMA - Product Technical Information. 

D. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
1. Framing Manufacturer: Current member of Steel Stud Manufacturers 

Association. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

C. Design structural elements under direct supervision of Professional Engineer experienced 
in design of this Work and licensed at Project location. 

1.7 PRE-INSTALLATION MEETINGS 

A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum one week prior to commencing work of this section. 
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1.8 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

PART 2 PRODUCTS 

2.1 METAL FRAMING SYSTEM 

A. Manufacturers: 
1. Clark Steel Framing Systems 
2. Dietrich Industries, Inc. 
3. Harrison Manufacturing Co. 
4. Marino/Ware 
5. Unimast Incorporated 
6. Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. Framing System Components: ASTM C645. 

B. Studs: ASTM A653/A653M, non-load bearing rolled steel, channel shaped, punched for 
utility access, as indicated on wall types.  

C. Tracks and Headers: Same material and thickness as studs, bent leg retainer notched to 
receive studs [with provision for crimp locking to stud. Ceiling Runners: With extended 
leg retainer. 

D. Furring and Bracing Members: Of same material as studs; thickness to suit purpose. 

E. Fasteners: ASTM C1002, self drilling, self tapping screws.  

F. Sheet Metal Backing: 0.03 galvanized steel for reinforcement. 

G. Anchorage Devices: Power actuated.  

H. Acoustic Sealant: As specified in Section 09 21 16. 

I. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20 Type II Organic. 

2.3 FABRICATION 

A. Fabricate assemblies of framed sections to sizes and profiles required. 

B. Fit, reinforce, and brace framing members to suit design requirements. 

C. Fit and assemble in largest practical sections for delivery to site, ready for installation. 

2.4 SHOP FINISHING 

A. Studs: Galvanize to G90, Z275 coating class. 
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B. Tracks and Headers: Galvanize to G90, Z275 coating class. 

C. Accessories: Same finish as framing members. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify rough-in utilities are in proper location. 

3.2 INSTALLATION 

A. Align and secure top and bottom runners at 24 inches oc. 

B. Place two beads of acoustic sealant between runners and substrate, studs and adjacent 
construction to achieve vapor seal and acoustic seal. 

C. Fit runners under and above openings; secure intermediate studs to same spacing as wall 
studs. 

D. Install studs vertically at 16 inches oc. 

E. Align stud web openings horizontally. 

F. Secure studs to tracks using fastener method. Do not weld. 

G. Stud splicing not permissible.  

H. Fabricate corners using minimum of three studs. 

I. Double stud at wall openings, door and window jambs, not more than 2 inches (50 mm) 
from each side of openings. 

J. Brace stud framing system rigid. 

K. Coordinate erection of studs with requirements of door frames, window frames, install 
supports and attachments. 

L. Coordinate installation of wood bucks, anchors, and wood blocking with electrical and 
mechanical work to be placed within or behind stud framing. 

M. Blocking: Secure wood blocking to studs. [Secure steel channels to studs. Install blocking 
for support of plumbing fixtures, toilet partitions, wall cabinets, toilet accessories, 
hardware, opening frames. 

N. Refer to Drawings for indication of partitions extending to finished ceiling only and for 
partitions extending through ceiling to structure above. Maintain clearance under 
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structural building members to avoid deflection transfer to studs. Install extended leg 
ceiling runners. 

O. Coordinate placement of insulation in stud spaces after stud frame erection. 

3.3 ERECTION TOLERANCES 

A. Section 01 40 00 - Quality Requirements: Tolerances. 

B. Maximum Variation From Indicated Position: 1/8 inch in 10 feet. 

C. Maximum Variation From Plumb: 1/8 inch in 10 feet. 

END OF SECTION 
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SECTION 09 30 00 

CERAMIC TILE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes ceramic, ceramic mosaic, quarry, tile for interior floor and wall 
applications; cementitious backer board as tile substrate; and thresholds at door openings. 

1.2 SUBMITTALS 

A. Shop Drawings: Indicate patterned applications and thresholds. 

B. Product Data: Submit instructions for using grouts and adhesives. 

C. Samples: Submit mounted tile and grout on two plywood panels, 6 x 6 inch in size 
illustrating pattern, color variations, and grout joint size variations. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Submit recommended cleaning methods, cleaning 
materials, stain removal methods, and polishes and waxes. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with TCA Handbook and ANSI A108.1 Series/A118.1 
Series. 

B. Maintain one copy of each document on site. 

C. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience, and with service facilities within 100 
miles of Project. 

D. Installer: Company specializing in performing Work of this section with minimum three 
documented experience approved by manufacturer. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not install adhesives in unventilated environment. 

B. Maintain ambient and substrate temperature of 50 degrees F  

C. Installation of mortar materials. 
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PART 2 PRODUCTS 

2.1 TILE 

A. Manufacturers: All products same manufacturer. 
1. Dal-Tile 
2. Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. Ceramic Floor Tile: ANSI A137.1, conforming to the following: 
1. Manufacturer: Daltile 
2. Model: Marble Falls, Glazed Ceramic Tile 
3. Size:  18” x 18” x 5/16” 
4. Color: As selected by Owner. 
5. Substitutions:  Architect/Owner Approved Equal. 

B. Ceramic Wall Tile: ANSI A137.1, conforming to the following: 
1. Manufacturer: Daltile 
2. Model: Marble Falls, Glazed Ceramic Tile 
3. Size:  5 ¼” x 8 ½” x 5/16” 
4. Color: As selected by Owner. 
5. Substitutions:  Architect/Owner Approved Equal. 

C. Base: Same as wall tile. Match tile for moisture absorption, surface finish, and color. 

D. Wainscot Cap: Bullnose tile to match wall tile. 

E. Grout Materials: 
1. Latex-Portland cement type as specified in ANSI A118.6; color as selected. 
2. Silicone Rubber Grout: Silicone sealant, moisture and mildew resistant type, 

complying with ANSI A118.6, color as selected use for shower floors and walls. 

F. Cementitious Backer Board: ANSI A118.9; High density, glass fiber reinforced, 5/8 inch 
thick; 2 inch wide coated glass fiber tape for joints and corners; manufactured by U.S.G. 

G. Tile Floor Edging: Square. 

2.3 EXAMINATION 

A. Verify surfaces are ready to receive work. 

2.4 PREPARATION 

A. Install cementitious backer board. Tape joints and corners, cover with skim coat of dry-
set mortar to featheredge. 
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2.5 INSTALLATION 

A. Install tile, thresholds, and grout in accordance with applicable requirements of ANSI 
A108.1 through A108.10, and TCA Handbook recommendations. 

B. Cut and fit tile to penetrations through tile, leaving sealant joint space. Form corners and 
bases neatly. Align floor, base and wall joints. Sharp edges at all exposed corners will not 
be accepted. 

C. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size. 
Make joints watertight, without voids, cracks, excess mortar, or excess grout. 

D. Grout tile joints. Use standard grout unless otherwise indicated. 

E. Floors: 
1. Over interior concrete substrates, install in accordance with TCA Handbook 

Method F113, dry-set or latex-portland cement bond coat F116, organic 
adhesive, with standard grout, unless otherwise indicated. 
a. Where waterproofing membrane is indicated, install in accordance with 

TCA Handbook Method F122, with latex-portland cement grout. 

F. Showers And Bathtub Walls: 
1. At tiled shower receptors install in accordance with TCA Handbook Method 

B415, mortar bed floor, and W244, thin-set over cementitious backer unit walls. 
2. Grout with silicone rubber grout. 
3. Seal joints between tile work and other work with sealant. 

G. Wall Tile: 
1. Over cementitious backer units install in accordance with TCA Handbook 

Method W244, using membrane at toilet rooms, kitchens, locker rooms and 
W223, organic adhesive. 

2. Over gypsum wallboard metal studs install in accordance with TCA Handbook 
Method W243, thin-set with dry-set or latex-portland cement bond coat W223, 
thin-set with organic adhesive, unless otherwise indicated. 

3. Over interior concrete and masonry install in accordance with TCA Handbook 
Method W202, thin-set with dry-set or latex-portland cement bond coat. 

 

END OF SECTION 
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SECTION 09 51 13 

ACOUSTICAL CEILINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes suspended metal grid ceiling system and acoustic tile. 

1.2 SYSTEM DESCRIPTION 

A. Provide system capable of supporting imposed loads with deflection limited to 1:360. 

B. Installed System:  Conform to UL rating for ceiling assemblies. 

C. Conform to applicable code for fire rated assembly and combustibility requirements. 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer’s product data. 

B. Samples:  Submit ceiling tile suspension and all related accessories, including seismic 
struts. 

1.4 QUALITY ASSURANCE 

A. Manufacturer:  Company specializing in manufacturing products specified in this section 
with minimum three years documented experience, and with service facilities within 100 
miles of Project. 

B. Installer:  Company specializing in performing Work of this section with minimum three 
years documented experience, approved by manufacturer. 

 

1.5 ENVIRONMENTAL REQUIREMENTS 
 

A. Maintain uniform temperature of minimum 60 degrees F and maximum humidity 
acoustic unit installation. 
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PART 2 PRODUCTS 

2.1 SUSPENDED ACOUSTICAL CEILINGS 

A. Manufacturers: 
1. Armstrong (Basis of design) 
2. Unika Vaev (Basis of design) 
3. Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. ACT-1, Acoustic Tiles:  ASTM E1264 conforming to the following: 
1. Manufacturer: USG 
2. Model #: Radar Basic Acoustical Panels 2110. 
3. Nominal Size:  24 x 24 inches. 
4. Thickness: 5/8” 
5. NRC: 0.55 
6. CAC: 33 
7. Fire Resistance: Class A 
8. Color: White. 
9. Grid: DONN DXL Fire rated Grid System 15/16” & hold down clips. 

a. Seismic: Installation to be in compliance with the manufacturer’s 
requirements for a Standard Seismic Application, IBC Category “C”. 

b. Accessories: Stabilizer bars, clips, splices, edge moldings, hold down 
clips, etc, as required for suspended grid system, seismic application. 

c. Grid Materials:  Commercial quality cold rolled steel with galvanized 
coating.  

d. Grid Finish: Color as selected by Architect/Owner from all available 
standard & advantage colors. 

e. Support Channels and Hangers: Galvanized steel, size and type to suit 
application and ceiling system flatness requirement specified. 

10. Substitutions:  Architect/Owner Approved Equal. 

B. ACT-2, Acoustic Tiles:  ASTM E1264 conforming to the following: 
1. Manufacturer: USG 
2. Model #: Radar Ceramic Acoustical Panels 56644. 
3. Nominal Size:  24 x 24 inches. 
4. Thickness: 5/8” 
5. NRC: 0.50 
6. CAC: 40 
7. Fire Resistance: Class A 
8. Color: White. 
9. Grid: DONN ZXLA 15/16”acoustical suspension system & hold down clips. 

a. Seismic: Installation to be in compliance with the manufacturer’s 
requirements for a Standard Seismic Application, IBC Category “C”. 

b. Accessories: Stabilizer bars, clips, splices, edge moldings, hold down 
clips, etc, as required for suspended grid system, seismic application. 

c. Grid Materials:  Commercial quality cold rolled steel with galvanized 
coating.  
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d. Grid Finish: Color as selected by Architect/Owner from all available 
standard & advantage colors. 

e. Support Channels and Hangers: Galvanized steel, size and type to suit 
application and ceiling system flatness requirement specified. 

10. Substitutions:  Architect/Owner Approved Equal. 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Verify layout of hangers does not interfere with other work. 
 
3.2 INSTALLATION 
 

A. Suspension System: 
1. Install system in accordance with ASTM C636, AND UL. 
2. Coordinate location of hangers with other work.  Where components prevent regular 

spacing of hangers, reinforce system to span extra distance. 
3. Hang system independent of walls, columns, ducts, pipes and conduit. 
4. Locate system on room axis leaving equal border units according to reflected plan. 
5. Install edge molding at intersection of ceiling and vertical surfaces, using longest 

practical lengths. 
6. Install only in conditioned spaces. 

 
B. Acoustic Units: 

1. Install acoustic units’ level, free from damage, twist, warp or dents. 
 

C. Tolerances:  Variation from Flat and Level Surface: 1/8 inch in 10 feet. 
 
 

END OF SECTION 
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SECTION 09 68 13 

CARPET TILE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes carpet tile, fully adhered, self-stick adhesive backed. 

1.2 REFERENCES 

A. Carpet and Rug Institute: 
1. CRI 104 - Standard for Installation of Commercial Carpet. 

B. Consumer Products Safety Commission: 
1. CPSC 16 CFR 1630 - Standard for the Surface Flammability of Carpets and 

Rugs. 

C. National Fire Protection Association: 
1. NFPA 253 - Standard Method of Test for Critical Radiant Flux for Floor 

Covering Systems Using a Radiant Heat Energy Source. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate layout of joints, direction of carpet pile, and location of edge 
moldings. 

C. Product Data: Submit data on specified products, describing physical and performance 
characteristics; sizes, patterns, colors available, and method of installation. 

D. Samples: 
1. Submit two carpet tiles illustrating color and pattern design for each carpet color 

selected. Matching roll carpet samples. 
2. Submit two 12 x 12 inch long samples of edge strip, base cap. 

E. Manufacturer's Installation Instructions: Submit special procedures, perimeter conditions 
requiring special attention. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit maintenance procedures, recommended 
maintenance materials, and suggested schedule for cleaning. 
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1.5 QUALITY ASSURANCE 

A. Surface Burning Characteristics: 
1. Floor Finishes: Refer to Interior Finishes notes on drawings. 

B. Perform Work in accordance with State International Building Code standard. 

C. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum 3 years 
documented experience approved by manufacturer. 
1. FCIB or IFCI certified carpet installers. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements. 

B. Store materials in area of installation for 48 hours prior to installation. 

1.8 EXTRA MATERIALS 

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance 
products. 

B. Supply 5% of carpet tiles of each color and pattern selected. 

 

PART 2 PRODUCTS 

2.1 CARPET TILE 

A. Basis of design: 
1. Shaw Contract 
2. Mod #: Disperse 59576 
3. Size: 24”x24” 
4. Color: As selected by Owner/Architect from all available standard colors and 

patterns. 

B. Manufacturers: 
1. Shaw Contract (Basis of design) 
2. Milliken Carpet  
3. Chambridge 
4. Collins & Aikman Floor Coverings 
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5. Interface Flooring Systems, Inc. 
6. Mannington Commercial Carpet 
7. Tandus Flooring  
8. Substitutions: Permitted, Architect approved equal based on substitution 

Certification Form Submittal. 
 

2.2 ACCESSORIES 

A. Sub-Floor Filler: Type recommended by flooring material manufacturer. 

B. Base Molding:  
1. 4” vinyl wall base as manuf. by “Johnsonite” (Basis of Design) 
2. Color as selected by Owner from all available colors. 
3. Submit complete shop drawings and related items as required for a complete and 

finished installation. 
4. Substitutions: Architect/Owner Approved Equal 

C. Contact Adhesive: Recommended by carpet manufacturer. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify floor surfaces are smooth and flat within tolerances specified by Carpet 
Manufacturer and are ready to receive work. 

3.2 PREPARATION 

A. Remove sub-floor ridges and bumps. Fill minor or local low spots, cracks, joints, holes, 
and other defects with sub-floor filler. 

B. Apply, trowel, and float filler to achieve smooth, flat, hard surface. Prohibit traffic until 
filler is cured. 

C. Clean substrate. 

3.3 INSTALLATION 

A. Install carpet tile in accordance with CRI 104. 

B. Do not mix carpet from different cartons unless from same dye lot. 

C. Cut carpet tile clean. Fit carpet tight to intersection with vertical surfaces without gaps. 



 
  Carpet Tile 
  096813 - 4 

D. Install carpet tile in square pattern, with pile direction parallel to next unit, set parallel to 
building lines or as indicated on drawings.  

E. Locate change of color or pattern between rooms under door centerline. 

F. Fully adhere carpet tile to substrate. 

3.4 CLEANING 

A. Section 01 70 00 - Execution and Closeout Requirements: Final cleaning. 

B. Remove excess adhesive from floor, base, and wall surfaces without damage. 

C. Clean and vacuum carpet surfaces. 

END OF SECTION 
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SECTION 09 90 00 

PAINTS AND COATINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and field application of paints and other coatings. 

1.2 SUBMITTALS 

A. Product Data: Submit data on finishing products and special coating. 

B. Samples: Submit two (2) paper chip samples, 2 inches x 2 inches in size illustrating range 
of colors and textures available for each surface finishing product scheduled. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Submit maintenance and cleaning instructions. 

1.4 QUALITY ASSURANCE 

A. Surface Burning Characteristics: 
1. Fire Retardant Finishes: Maximum 25/450 flame spread/smoke developed index 

when tested in accordance with ASTM E84. 

B. Perform Work in accordance with State of New Jersey Public Work's standard. 

C. Maintain one copy of each document on site. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Store and apply materials in environmental conditions required by manufacturer's 
instructions. 

PART 2 PRODUCTS 

2.1 PAINTS AND COATINGS 

A. Manufacturers: 
1. Sherman Williams. 
2. Benjamin Moore. 
3. Coronado Paints. 
4. Pratt and Lambert. 
5. Devoe Paint Co. 
6. MAB Paints. 
7. PPG Architectural Finishes. 
8. Cabot 
9. Substitutions:  Architect/Owner Approved Equal. 
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2.2 COMPONENTS 

A. Coatings: Ready mixed except field catalyzed coatings of good flow and brushing 
properties, capable of drying or curing free of streaks or sags. 

B. Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials 
required to achieve finishes specified. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify substrate conditions are ready to receive Work. 

B. Measure moisture content of porous surfaces using electronic moisture meter. Do not 
apply finishes unless moisture content is less than 15 percent. 

3.2 PREPARATION 

A. Correct minor defects and clean surfaces affecting work of this section. 

B. Remove electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to 
preparing surfaces or applying finishes. 

C. Gypsum Board Surfaces: Fill minor defects with filler compound. Spot prime defects 
after repair. 

D. Galvanized Surfaces: Remove surface contamination and oils and wash with solvent. 
Apply coat of etching primer. 

E. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove foreign 
matter. Remove oil and grease with solution of tri-sodium phosphate, rinse well and 
allow to dry. 

F. Uncoated Steel and Iron Surfaces: Remove scale by wire brushing, sandblasting, and 
clean by washing with solvent. Apply treatment of phosphoric acid solution. Prime paint 
after repairs. 

G. Shop Primed Steel Surfaces: Sand and scrape to remove loose primer and rust. Clean 
surfaces with solvent. Prime bare steel surfaces. 

H. Exterior Wood Scheduled to Receive Paint Finish: Remove dust, grit, and foreign matter. 
Seal knots, pitch streaks, and sappy sections. Fill nail holes with tinted exterior paintable 
caulking compound after prime coat has been applied. 
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3.3 APPLICATION 

A. Sand wood surfaces lightly between coats to achieve required finish. 

B. Where clear finishes are required, tint fillers to match wood. 

C. Prime concealed surfaces of exterior woodwork with primer paint. 

D. Cleaning: As work proceeds, promptly remove finishes where spilled, splashed, or 
spattered. 

3.4 SCHEDULE - EXTERIOR SURFACES 

A. Wood - Painted (Opaque): 
1. One coat of alkyd primer sealer. 
2. Two coats of acrylic semigloss. 

B. Concrete, Concrete Block, Restored Masonry: 
1. One coat of primer sealer latex. 
2. One coat of latex flat. 

C. Gypsum Board Cement Plaster Soffits: 
1. One coat of primer sealer latex. 
2. One coat of latex flat. 

D. Steel - Shop Primed: 
1. Touch-up with zinc rich primer. 
2. Two coats of alkyd enamel, semi-gloss. 

E. Steel - Galvanized: 
1. One coat of galvanize primer. 
2. Two coats of alkyd enamel, semi-gloss. 

3.5 SCHEDULE - INTERIOR SURFACES 

A. Concrete, Concrete Block: 
1. One coat of primer sealer latex. 
2. Two coats latex, Eggshell. 

B. Steel - Galvanized: 
1. Touch-up with one coat of galvanize primer. 
2. Two coats of alkyd enamel, semi-gloss. 

C. Plaster, Gypsum Board: 
1. One coat of alkyd primer sealer. 
2. Two coats latex enamel, Eggshell. 
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PART 4 MANUFACTURER PREPARATION & COATING RECOMMENDATIONS 

4.1 SURFACE PREPARATION 

A. All existing painted areas should be thoroughly cleaned using the most practical and 
efficient method to remove dirt, dust, oils, fingerprints, graffiti and all other surface 
contaminants. Utilize proper and suitable cleaners as necessary to accomplish the task. 
Both the KrudKutter Gloss Off and KrudKutter Graffiti Remover can be considered as 
possible choices or architect approved equal. 

B. All painted block wall and metal frame areas should be further inspected, and possible 
loose or loosely adhering paint should be properly prepared and removed back to a firm 
substrate. 

C. The above recommendations supersede any conflicting items in PART 3.2 above. 

4.2 SCHEDULE OF COATINGS 

A. Interior Block Walls- Existing and painted with unknown coatings, possible peeling / 
bare block areas:  
1. Spot primer for bare masonry ONLY: S-W Loxon Concrete & Masonry Primer 

A24 or Architect approved equal. 
2. Full overall primer for painted wall areas ONLY: S-W Adhesion Primer 

B51W8050 or Architect approved equal. 
3. Finish with (2) two coats of S-W Promar 200 Zero VOC Interior Latex Egg-Shell 

B20-2600, (2) two coats of S-W Promar 200 Zero VOC Interior Latex Lo Sheen 
Egg-Shell B24-2600, or Architect/Owner approved equal. 

B. Interior Metal Door Frames- Existing and painted with unknown coatings, possible 
peeling / bare metal areas.  
1. Spot primer for bare metal ONLY: S-W Pro Industrial Pro-Cryl WB Universal 

Primer B66-310 or Architect approved equal. 
2. Full overall primer for painted areas ONLY: S-W Adhesion Primer B51W8050 

or Architect approved equal. 
3. Finish with (2) two coats of S-W ProClassic Interior WB Acrylic-Alkyd Semi-

Gloss B34W850 or Architect/Owner approved equal. 

C. The above recommendations supersede any conflicting items in PART 3.5 above. 
 

 

END OF SECTION 
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SECTION 10 00 00 

MISCELLANEOUS SPECIALTIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes full height shades, markerboards, floor display case. 

1.2 SUBMITTALS 

A. Shop Drawings:  Indicate component locations, dimensions, details of blocking and 
attachment, anchors, and finish as applicable for ALL items. 

B. Product Data:  Submit data on Product, accessories. 

C. Samples:  Submit two samples, illustrating surface finish and color as required by item. 

1.3 CLOSEOUT SUBMITTALS 

A. Operating and Maintenance Data:  Submit instructions for recharging fire extinguishers. 

1.4 QUALITY ASSURANCE 

A. To conform with the warranties as stipulated by the individual manufacturer specified. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:   
1. As specified for each item. 
2. Substitutions:  Architect/Owner Approved Equal 

2.2 COMPONENTS 

A. Appliances 
1. Provide and install appliances as indicated on construction drawings. 
2. Manufacturer: “General Electric” 
3. Model #:  Freestanding Electric Cooktop  JB480SM 

Countertop Microwave   PES7227SLSS 
Dishwasher    GDT226SSL 
Top-Freezer Refrigerator  GTE18GSNRSS 

4. Finish: Stainless Steel. 
5. Provide and install all necessary fasteners and all related accessories as 

required by the manufacturer for a complete and finished installation. 
6. Install as per manufacturer’s specifications & requirements. 
7. Submit complete shop drawings for review and approval prior to construction. 
8. Substitutions: Architect/Owner Approved Equal. 
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PART 3 EXECUTION 
  

3.1 Examination 
 
3.2 Verify surfaces and internal wall blocking are ready to receive work and opening 

 dimensions are as indicated on shop drawings and/or instructed by manufacturer 
 

3.3 INSTALLATION 
 

A.  Establish exact locations and layout in accordance with shop drawings. 
  

B. Secure units’ level and plumb. 
 

3.4 SPECIAL NOTE 
All items indicated in this section require the contractor to provide shop drawings. 
All items to be installed as per manufacturer’s guide specifications. 

END OF SECTION 
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SECTION 10 14 00 

INTERIOR SIGNAGE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes interior signs. 

1.2 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures. 

B. Shop Drawings: Indicate sign styles, lettering font, foreground and background colors, 
locations, overall dimensions of each sign. 

C. Samples: Submit two signs of each sign type, to match specified sign sizes, illustrating 
type, style, letter font, and colors specified; method of attachment. 

D. Manufacturer's Installation Instructions: Submit installation template and attachment 
devices. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 00 - Product Requirements. 

B. Package signs, labeled in name groups. 

C. Store adhesive attachment tape at ambient room temperatures. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 60 00 - Product Requirements: Environmental conditions affecting products 
on site. 

B. Do not install signs when ambient temperature is lower than recommended by 
manufacturer. 

C. Maintain this minimum temperature during and after installation of signs. 
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PART 2 PRODUCTS 

2.1 INTERIOR SIGNS – Provide 1 sign per door; all doors, new and existing, are to receive a 
minimum of 1 sign each.  

A. Manufacturers: 
1. AC Display Studios (Basis of Design)  

Contact: Bob Boyd 609-345-0814 
2. Substitutions: Architect/Owner Approved Equal 

B. Product Description: Refer to drawings for additional information & requirements. 

2.2 COMPONENTS 

A. Signs:  
1. Face Color: Color as selected by Owner 
2. Core Color: Color as selected by Owner 
3. Total Thickness: 1/8” minimum 
4. Sign Dimensions:  Restrooms:   6” x 8” ADA Room Sign 

                 All other rooms:  5” x 5” ADA Room Sign 
    3.4” x 5” Business Card Sign 

5. Character Font: As selected by Owner 
6. All signs to have Grade II Braille Translation 
7. All Signs to conform to ICC/ANSI A117.1 -2009 
8. Coordinate with Owner for exact room names, numbers, & locations prior to 

construction. 
9. Submit color choices and letter styles to Architect for selection 
10. Refer to construction drawings for additional information & requirements. 

2.3 ACCESSORIES 

A. Mounting Hardware: Chrome screws. 

B. Tape Adhesive: Double sided tape, permanent adhesive. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions 
before starting work. 

3.2 INSTALLATION 

A. Install signs after doors surfaces are finished; locations to be determined with Owner and 
Architect. 

B. Signs are to be wall mount, level, located adjacent to corresponding door location. 

END OF SECTION 
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SECTION 10 21 15 

PLASTIC TOILET COMPARTMENTS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes solid plastic toilet compartments, urinal and vestibule screens. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, 

Plate, and Flat Bar. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate partition plan, elevation views, dimensions, details of supports, 
door swings. 

C. Product Data: Submit data on panel construction, hardware, and accessories. 

D. Samples: Submit 6 X 6 INCH in size illustrating panel finish, color, and sheen. 

E. Manufacturer's Installation Instructions: Submit special procedures, perimeter conditions 
requiring special attention. 

1.4 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with placement of support framing and anchors in wall and ceiling. 

PART 2 PRODUCTS 

2.1 SOLID PLASTIC TOILET COMPARTMENTS 

A. Manufacturers: 
1. Santana 
2. Capital Partitions Inc. 
3. Comtec Industries 
4. Twice Limited 
5. Substitutions: Or equal, as approved by Architect. 
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B. Product Description:  Wall mounted, floor mounted. 

2.2 COMPONENTS 

A. Toilet Compartments: Solid molded plastic panels, doors, and pilasters, floor-mounted 
headrail-braced.  
1. Color: Single color as selected. 

B. Door and Panel Dimensions: 
1. Thickness: 1 inch 
2. Door Width: 24 inch 
3. Accessible Door Width: 36 inch, out-swinging. 
4. Height: 58 inch  
5. Thickness of Pilasters: 1-1/4 inch. 

C. Urinal Screens: Wall mounted with two panel brackets. 

2.3 ACCESSORIES 

A. Pilaster Shoe: ASTM A666 Type 304 stainless steel with No. 4 finish, 3 inch high, 
concealing floor fastenings. Provide adjustment for floor variations with screw jack 
through steel saddles integral with pilaster.  

B. Head Rails: Hollow stainless steel tube, 1 x 1-5/8 inch size, with anti-grip profiles and 
cast socket wall brackets. 

C. Brackets: Satin anodized aluminum, color as selected. 

D. Attachments, Screws, and Bolts: Stainless steel, tamper proof type. 
1. For attaching panels and pilasters to brackets: Through-bolts and nuts; tamper 

proof. 

E. Hardware: Stainless steel: 
1. Pivot hinges, gravity type, adjustable for door close positioning; two for each 

door. 
2. Nylon bearings. 
3. Thumb turn door latch with exterior emergency access feature. 
4. Door strike and keeper with rubber bumper; mounted on pilaster in alignment 

with door latch. 
5. Coat hook with rubber bumper; one for each compartment, mounted on door 

panel. 
6. Furnish door pull for out-swinging doors. 
7. Furnish metal heat sink at bottom of doors and partitions. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify field measurements are as indicated on shop drawings.  

C. Verify correct spacing of and between plumbing fixtures. 

D. Verify correct location of built-in framing, anchorage, and bracing. 

3.2 INSTALLATION 

A. Maintain 3/8 to 1/2 inch space between wall and panels and between wall and end 
pilasters. 

B. Attach panel brackets securely to walls using anchor devices. 

C. Attach panels and pilasters to brackets. Locate head rail joints at pilaster center lines. 

D. Field touch-up of scratches or damaged finish will not be permitted. Replace damaged or 
scratched materials with new materials. 

3.3 ERECTION TOLERANCES 

A. Section 01 40 00 - Quality Requirements: Tolerances. 

B. Maximum Variation From Indicated Position: 1/4 inch. 

C. Maximum Variation From Plumb: 1/8 inch. 

3.4 ADJUSTING 

A. Section 01 70 00 - Execution and Closeout Requirements: Testing, adjusting, and 
balancing. 

B. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 
3/16 inch (5 mm). 

C. Adjust hinges to position doors in partial opening full closed position when unlatched. 
Return out-swinging doors to closed position. 

D. Adjust adjacent components for consistency of line or plane. 

3.5 See Toilet Room accessories as indicated on the drawings. 

END OF SECTION 
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SECTION 10 28 00 

TOILET AND BATH ACCESSORIES 
 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes toilet and washroom accessories. 

1.2 SUBMITTALS 

A. Product Data:  Submit data on accessories describing size, finish, details of function, 
attachment methods. 

B. Samples:  Submit two samples of each accessory, illustrating color and finish. 

PART 2 PRODUCTS 

2.1 TOILET AND BATH ACCESSORIES 

A. Manufacturers:  

B. 1.          Bradley Washroom Accessories 
                          2.          Bobrick Washroom Accessories  
  3. Bay West Washroom Accessories 
  4. Rubbermaid Washroom Accessories 

5.          Substitutions:  Architect/Owner Approved Equal. 

2.2 COMPONENTS 

A. Products listed on Drawings  

B. Furnish 3 sets of keys for each accessory to Owner. (as applicable) 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify exact location of accessories for installation. 

3.2 PREPARATION 

A. Deliver inserts and rough-in frames to site.  Provide templates and rough-in 
measurements. 
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3.3 INSTALLATION 

A. Install plumb and level, securely and rigidly anchored to substrate. 

B. Mounting Heights and Locations:  As required by accessibility regulations; ICC/ANSI 
A117.1 - 2009 
1. Coordinate with Drawings. 
2. Coordinate all clearances and mounting locations prior to accessory installation 

and report any dimensional discrepancies or conflicts to the architect for review. 

3.4 SCHEDULES 
 

A. Refer to Drawings for Schedule of accessories; model numbers and mounting heights. 

END OF SECTION 
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SECTION 12 35 30 

CASEWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes shop fabricated plastic laminate casework units and designated.  

1.2 SUBMITTALS 

A. Shop Drawings: Indicate casework locations, scale plans, elevations, clearances required 
and finishes. 

B. Product Data: Submit data on component profiles, sizes, assembly methods, and schedule 
of finishes. 

C. Samples: Submit two panels, 4 x 4 inches in size illustrating cabinet, backsplash and 
counter top finish. 

D. Samples: Submit hardware samples. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with Manufacturers Requirements.              

1.4 ENVIRONMENTAL REQUIREMENTS 

A. Install after interior temperature and humidity are controlled and stabilized. 

1.5 MANUFACTURER 

A. Manufacturer: 
1. Mastercraft Woodworking Co., Inc. 
2. Substitutions:  Architect/Owner Approved Equal 

PART 2 PRODUCTS 

2.1 CABINETS 

A. Cabinet Construction: 
1. Design “Reveal Overlay Design” as defined by the Architectural Woodwork 

Institute. 
2. Joinery: Dowel Construction. 
3. Bases: Integral toe-base made of same material and finishes as cabinet. 
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4. Tops and Bottoms:  Full solid tops and bottoms of ¾” particleboard. Semi-
exposed surfaces to be covered with thermo-fused melamine with 1 mm PVC 
edge banding. 

5. Ends and Partitions:  ¾” particleboard construction.  Exposed surfaces to be 
covered with melamine cabinet liner.  Exposed edges to have 1 mm PVC edge 
banding. 

6. Adjustable Shelves:  1” particleboard with thermo-fused melamine surfaces and 1 
mm PVC edge banding. 

7. Doors and Drawer Fronts:  Overlay design constructed of 3/4': high-pressure 
vertical grade NEMA GP28 laminate exterior and high-pressure cabinet liner 
interior.  All edges to have 3mm PVC edge banding. 

8. Drawers:  Drawer box assembled with dowels spaced at 1¼”.  Constructed of 
5/8” MDF with white melamine laminate on interior and exterior surface3s.  
Edges to have 1 mm PVC edge banding. 

2.2  HARDWARE 

A. Hardware: 
1. Hinges: 2-3/4”, five knuckle, overlay type, hospital tipped.  .090-inch thick steel. 
2. Pulls:  4-inch wire type. 
3. Drawer Suspensions:  Bottom mount, epoxy coated with 120-pound minimum 

load capacity. 
4. Door Catches:  Magnetic type with slotted screw adjustment. 
5. Adjustable Shelf Support:  Heavy-duty nylon shelf clips. 
6. Locks:  Five-tumbler cam type lock.  Keyed different with master keying system. 
7. Finishes:  All available options from standard finishes. 

 

2.3 COUNTERTOPS 

A. Countertops:  Tops to be constructed of 1” thick plywood construction.  *All exposed 
tops and sides to have plastic laminate finishes. Top dimensions shall be seamless.  The 
choice of all standard plastic laminate styles to be provided to the architect for selection. 

B. As basis of design, all plastic laminate surfaces are to be as manufactured by  
“Wilsonart”, model: High Wear Laminate, General Purpose (HGS) Type 107HW or an 
Architect/Owner Approved Equal. Styles and colors to be selected by Owner/Architect 
from all available standard options pertaining to this series. 

C. Backsplashes: Provide full height plastic laminate backsplash at all cabinets located 
against full height wall conditions (i.e.: kitchenette, employee break room area, etc.). 
Coordinate with architect for exact locations.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify adequacy of backing and location of mechanical and electrical outlets. 



 
 

 
  Casework 
  12 35 30 - 3 

3.2 PREPARATION 

A. Install supplementary support framing. 

3.3 INSTALLATION 

A. Set and secure casework in place rigid, plumb, and level. 

B. Provide cutouts for plumbing fixtures, appliances, and other fixtures and fittings. 

C. Use fixture attachments at concealed locations for wall mounted components. 

D. Use concealed joint fasteners to align and secure adjoining cabinet units and counter tops. 

E. Carefully scribe casework against other building materials, leaving gaps of 1/32 inches 
maximum. Use filler strips not additional overlay trim for this purpose. 

F. Secure cabinet and counter bases to walls and floor using appropriate anchorage 
depending on installation locations. 

G. Adjust moving or operating parts to function smoothly and correctly. 

H. Install backsplashes and end splashes. 

I. Installation shall be performed by the manufacturer’s authorized representative and shall 
conform to the manufacturer’s procedures. 

J. All connecting hardware, fillers, and closure panels shall be provided as required. 

K. Clean all casework upon completion. 

PART 4 WARRANTY 

A. Warranty: All casework furnished under this section shall be guaranteed for a period of 
one year after final Certificate of Occupancy notice.   

 

 

END OF SECTION 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

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. Metal pipe hangers and supports. 
2. Thermal hanger-shield inserts. 
3. Fastener systems. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler 
and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 
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2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

C. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

2.3 THERMAL HANGER-SHIELD INSERTS 

A. Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100-psig 

minimum compressive strength and vapor barrier. 

B. Insulation-Insert Material for Hot Piping: ASTM C552, Type II cellular glass with 100-psig 

minimum compressive strength. 

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland 
cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 
1. Indoor Applications: Zinc-coated steel. 
2. Outdoor Applications: Stainless steel. 
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2.5 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

3.2 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. 

B. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete, after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

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. 
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F. Install hangers and supports to allow controlled thermal and seismic 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 within concrete slabs or attach 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. Install concrete inserts before concrete is placed; fasten 
inserts to forms, and install reinforcing bars through openings at top of inserts. 

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. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield. 

6. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation. 
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3.3 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. 

3.4 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as those used for shop painting. Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 
galvanizing-repair paint to comply with ASTM A780/A780M. 

3.5 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 
applications. 

G. Use copper-plated pipe hangers and stainless-steel attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal hanger-shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes NPS 4 
to NPS 24, requiring up to 4 inches of insulation. 
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3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of 
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 
14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction occurs. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
occurs. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction occurs but vertical 
adjustment is unnecessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction occurs and vertical adjustment 
is unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30  if vertical and lateral adjustment during installation, in addition to expansion and 
contraction, is required. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 
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L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 

by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer 
to prevent crushing insulation. 
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3. Thermal Hanger-Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures. 

END OF SECTION 220529 
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

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. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 ACTION SUBMITTALS 

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

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness: Stainless steel, 0.025-inch minimum thickness, and having 
predrilled or stamped holes for attachment hardware. 

2. Letter Color: Black. 
3. Background Color: Stainless steel. 
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4. Minimum Label Size: Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

6. Fasteners: Stainless-steel self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color: Black. 

C. Background Color: White. 

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 

G. Fasteners: Stainless-steel self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content: Include caution and warning information plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 
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B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to [partially cover] [cover full] 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate 
both directions or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and proportionately 
larger lettering for greater viewing distances. 

2.4 STENCILS 

A. Stencils for Piping: 

1. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and proportionately 
larger lettering for greater viewing distances. 

2. Stencil Material: Brass. 
3. Stencil Paint: Exterior, gloss, acrylic enamel in colors complying with recommendations 

in ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form. 
4. Identification Paint: Exterior, acrylic enamel in colors according to ASME A13.1 unless 

otherwise indicated. Paint may be in pressurized spray-can form. 

2.5 VALVE TAGS 

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners: Brass wire-link chain or S-hook. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock 
with matte finish suitable for writing. 

1. Size: 3 by 5-1/4 inches minimum. 
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2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Color: Safety yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, on each 
piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
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5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions. 

D. Pipe Label Color Schedule: 

1. Domestic Water Piping 

a. Background: Safety green. 
b. Letter Colors: White. 

2. Sanitary Waste Piping: 

a. Background Color: Safety black. 
b. Letter Color: White. 

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose 
connections, and similar roughing-in connections of end-use fixtures and units. List tagged 
valves in a valve schedule. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water: 1-1/2 inches, round. 
b. Hot Water: 1-1/2 inches, round. 

2. Valve-Tag Colors: 

a. Cold Water: Natural. 
b. Hot Water: Natural. 

3. Letter Colors: 

a. Cold Water: White. 
b. Hot Water: White. 

3.6 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 
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END OF SECTION 220553 
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SECTION 221116 - DOMESTIC WATER PIPING 

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. Copper tube and fittings. 
2. Piping joining materials. 
3. Encasement for piping. 
4. Dielectric fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Pipe and tube. 
2. Fittings. 
3. Joining materials. 
4. Transition fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items 
described in this Section, and coordinated with all building trades. 

B. System purging and disinfecting activities report. 

C. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated: 

1. Notify Owner no fewer than five days in advance of proposed interruption of water 
service. 

2. Do not interrupt water service without Owner's written permission. 
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1.6 WARRANTY 

A. Manufacturer agrees to repair or replace all pipe and fittings that fail in materials or 
workmanship within 10 years from date of Substantial Completion. 

1. Warranty is to cover labor and material costs of repairing and/or replacing defective 
materials and repairing any incidental damage caused by failure of the piping system due 
to defects in materials or manufacturing. 

2. Warranty is to be in effect only upon submission by the Contractor to the manufacturer of 
valid pressure/leak documentation indicating that the system was tested and passed the 
manufacturer's pressure/leak test. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372. 

2.2 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tube: ASTM B88, Type L. 

B. Annealed-Temper Copper Tube: ASTM B88, Type L. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces and solder-joint or threaded ends. 

G. Wrought Copper Unions: ASME B16.22. 

H. Copper-Tube, Mechanically Formed Tee Fitting: For forming T-branch on copper water tube. 
1. Description: Tee formed in copper tube in accordance with ASTM F2014. 

I. Grooved, Mechanical-Joint, Copper Tube Appurtenances: 
1. Grooved-End, Copper Fittings: ASTM B75 copper tube or ASTM B584 bronze castings. 
2. Grooved-End-Tube Couplings: To fit copper-tube dimensions; rigid pattern unless 

otherwise indicated; gasketed fitting, EPDM-rubber gasket, UL classified per NSF 61 and 
NSF 372, and rated for minimum [180 deg F] <Insert temperature>, for use with 
ferrous housing and steel bolts and nuts; 300 psig minimum CWP pressure rating. 

J. Copper Tube, Pressure-Seal-Joint Fittings: 
1. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in each end. 
2. Minimum 200-psig working-pressure rating at 250 deg F. 
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K. Copper-Tube, Push-on-Joint Fittings: 
1. Description: 

a. Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting 
complying with ASME B 16.22. 

b. Stainless steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-
joint ends. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 
and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals: ASTM B32, lead-free alloys. 

D. Flux: ASTM B813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F493. 

G. Solvent Cements for Joining PVC Piping: ASTM D2564. Include primer according to 
ASTM F656. 

H. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping 
system manufacturer unless otherwise indicated. 

2.4 ENCASEMENT FOR PIPING 

A. Standard: ASTM A674 or AWWA C105/A21.5. 

B. Form: Sheet or tube. 

C. Color: Black or natural. 

2.5 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
1. Standard: ASSE 1079. 
2. Pressure Rating: 125 psig minimum at 180 deg F. 
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3. End Connections: Solder-joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper 
tubing. 

D. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following: 

1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded 
joints. 

2. Drawn-temper copper tube, ASTM B88, Type L; cast or wrought copper, solder-joint 
fittings; and soldered joints. 

3.2 INSTALLATION OF PIPING 

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 water-pressure-reducing valves downstream from shutoff valves.  

C. Install domestic water piping level and plumb. 

D. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices. 

E. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

F. 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. 

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

H. Install piping to permit valve servicing. 

I. 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. 
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J. Install piping free of sags and bends. 

K. Install fittings for changes in direction and branch connections. 

L. Install PEX tubing with loop at each change of direction of more than 90 degrees. 

M. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

N. Install pressure gauges on suction and discharge piping for each plumbing pump and packaged 
booster pump. Comply with requirements for pressure gauges in Section 220519 "Meters and 
Gages for Plumbing Piping." 

O. Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in 
Section 221123 "Domestic Water Pumps." 

P. Install thermometers on[ inlet and] outlet piping from each water heater. Comply with 
requirements for thermometers in Section 220519 "Meters and Gages for Plumbing Piping." 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

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. 

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." 
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F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools 
and procedure recommended by pressure-seal-fitting manufacturer. Leave insertion marks on 
pipe after assembly. 

G. Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with 
manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube to 
measured depth. 

H. 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 braze branch tube into collar. 

I. 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. 

J. Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to 
AWWA C606. Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for 
specified (flexible or rigid) joint. Lubricate and install gasket over ends of pipes or pipe and 
fitting. Install coupling housing sections over gasket with keys seated in piping grooves. Install 
and tighten housing bolts. 

K. Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606. 
[Square cut] [Roll] groove ends of pipe as specified. Lubricate and install gasket over ends of 
pipes or pipe and fitting. Install coupling housing sections over gasket with keys seated in 
piping grooves. Install and tighten housing bolts. 

L. 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. 

M. Joint Construction for Solvent-Cemented Plastic 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. 

N. Joints for PEX Tubing, ASTM: Join according to ASTM F1807 for metal insert and copper 
crimp ring fittings and ASTM F1960 for cold expansion fittings and reinforcing rings. 

O. Joints for PEX Tubing, ASSE: Join according to ASSE 1061 for push-fit fittings. 

P. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems. 
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3.4 INSTALLATION OF DIELECTRIC FITTINGS 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration 
and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for hangers, supports, and anchor devices in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment." 

C. Install hangers for copper tubing with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

3.6 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. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 
to the following: 

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping. 
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 
3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code. 
4. 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. 

3.7 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 220553 "Identification for Plumbing Piping and Equipment." 
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3.8 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. 

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. 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

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. 
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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 psig 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. Hydrostatic testing and documentation of test results for polypropylene piping to 
be in accordance with the manufacturer's instructions and submitted to the 
manufacturer upon successful completion per warranty requirements. 

f. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

g. 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. 

3.10 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: 
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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. 

D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 

END OF SECTION 221116 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

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. Hubless, cast-iron soil pipe and fittings. 
2. PVC pipe and fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Shop Drawings: For hubless, single-stack drainage system. Include plans, elevations, sections, 
and details. 

1.4 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, 
from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is based and 
their installation requirements. 

B. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than five days in advance of proposed interruption of sanitary 
waste service. 
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2. Do not proceed with interruption of sanitary waste service without Owner's written 
permission. 

1.6 WARRANTY 

A. Listed manufacturers to provide labeling and warranty of their respective products. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water. 

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand 
the effects of earthquake motions determined according to ASCE/SEI 7. 

2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. Single-Stack Aerator Fittings: ASME B16.45, hubless, cast-iron aerator and deaerator drainage 
fittings. 

C. CISPI, Hubless-Piping Couplings: 
1. Standards: ASTM C 1277 and CISPI 310. 
2. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

D. Heavy-Duty, Hubless-Piping Couplings: 
1. Standards: ASTM C 1277 and ASTM C 1540. 
2. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop. 

E. Cast-Iron, Hubless-Piping Couplings: 
1. Standard: ASTM C 1277. 
2. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and 

nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 
 

SANITARY WASTE AND VENT PIPING 221316 - 3 
HIGHLAND RESOURCE GROUP, LLC 
 

2.4 PVC PIPE AND FITTINGS 

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping 
and "NSF-sewer" for plastic sewer piping. 

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

C. Cellular-Core PVC Pipe: ASTM F 891, Schedule 40. 

D. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe. 

E. Adhesive Primer: ASTM F 656. 

F. Solvent Cement: ASTM D 2564. 

PART 3 - EXECUTION 

3.1 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 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. 

J. Install seismic restraints on piping.  
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K. 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. 

a. Reducing size of waste piping in direction of flow is prohibited. 

L. 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. 

M. 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; 2 percent downward in direction of flow for piping NPS 4 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. 

N. 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 A 674 or 
AWWA C105/A 21.5. 

O. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

P. Install aboveground PVC piping according to ASTM D 2665. 

Q. Install underground PVC piping according to ASTM D 2321. 

R. Install engineered soil and waste and vent piping systems as follows: 

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction. 
2. Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and hubless, 

single-stack aerator fitting manufacturer's written installation instructions. 
3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction. 
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S. Plumbing Specialties: 

1. Install backwater valves in sanitary waste gravity-flow piping. 

2. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary waste gravity-flow piping. 

3. Install drains in sanitary waste gravity-flow piping. 

T. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

U. Install sleeves for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve 
Seals for Plumbing Piping." 

V. Install sleeve seals for piping penetrations of concrete walls and slabs. 

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and 
Sleeve Seals for Plumbing Piping." 

W. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for 
Plumbing Piping." 

3.2 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 

B. Plastic, Nonpressure-Piping, Solvent-Cement 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. 

3.3 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration 
and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 
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5. Vertical Piping: MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze. 

8. Base of Vertical Piping: MSS Type 52, spring hangers. 

C. Install hangers for cast-iron soil piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

D. Install hangers for PVC piping, with maximum horizontal spacing and minimum rod diameters, 
to comply with manufacturer's written instructions, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

E. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

F. Support vertical runs of cast iron soil piping to comply with MSS-58, locally enforced codes, 
and authorities having jurisdiction requirements, whichever are most stringent. 

G. Support vertical runs of PVC piping to comply with manufacturer's written instructions, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent. 

3.4 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 
dissimilar piping materials. 

C. Connect waste and vent piping to the following: 

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required 
by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller 
than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

5. Install horizontal backwater valves with cleanout cover flush with floor. 
6. Equipment: Connect waste piping as indicated. 

a. Provide shutoff valve if indicated and union for each connection. 
b. Use flanges instead of unions for connections NPS 2-1/2 and larger. 
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D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3.5 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 

B. Comply with requirements for identification specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.6 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours 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 final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each test, complete 
with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent 
piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders 
on completion of roughing-in. 
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a. Close openings in piping system and fill with water to point of overflow, but not 
less than 10-foot head of water. 

b. From 15 minutes before inspection starts to completion of inspection, water level 
must not drop. 

c. Inspect joints for leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight. 

a. Plug vent-stack openings on roof and building drains where they leave building. 
Introduce air into piping system equal to pressure of 1-inch wg. 

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure. 
c. Air pressure must remain constant without introducing additional air throughout 

period of inspection. 
d. Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

E. Clean interior of piping. Remove dirt and debris as work progresses. 

F. Protect sanitary waste and vent piping during remainder of construction period to avoid 
clogging with dirt and debris and to prevent damage from traffic and construction work. 

G. Place plugs in ends of uncompleted piping at end of day and when work stops. 

H. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based 
latex paint. 

I. Repair damage to adjacent materials caused by waste and vent piping installation. 

3.7 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following: 
1. Hubless, cast-iron soil pipe and fittings CISPI, hubless-piping couplings; and coupled 

joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

C. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 

 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

D. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following: 
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1. Hubless, cast-iron soil pipe and fittings; CISPI cast-iron hubless-piping couplings; and 

coupled joints. 
2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

END OF SECTION 221316 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

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. Metal pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Fastener systems. 
4. Equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Shop Drawings: Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Pipe hangers. 
2. Equipment supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code, Section IX. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

2.3 THERMAL-HANGER SHIELD INSERTS 

A. Insulation-Insert Material for Hot Piping: ASTM C552, Type II cellular glass with 100-psi 
minimum compressive strength. 

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. 
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2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland 
cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 
1. Indoor Applications: Zinc-coated steel. 
2. Outdoor Applications: Stainless steel. 

2.5 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.6 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications 
and stainless steel for outdoor applications. Mating nuts and washers of similar materials as 
rods. 

F. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 
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3.2 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 the building structure. 

B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

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 and seismic 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 within concrete slabs or attach 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. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

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. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 5 
HIGHLAND RESOURCE GROUP, LLC 
 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

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. 

3.5 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780/A780M. 
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3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use stainless steel pipe hangers and stainless steel attachments for hostile environment 
applications. 

G. Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and 
tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 
to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of 
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 
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12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 
14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is unnecessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 
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3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 

by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 9 
HIGHLAND RESOURCE GROUP, LLC 
 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 230529 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

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. Equipment labels. 
2. Pipe labels. 
3. Duct labels. 
4. Valve tags. 

 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or 
stamped holes for attachment hardware. 

2. Letter Color: Black. 
3. Background Color: White. 
4. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
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5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

6. Fasteners: Stainless-steel self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware. 
2. Letter Color: Black. 
3. Background Color: White. 
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

7. Fasteners: Stainless-steel self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction according to ASME A13.1. 

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate 
both directions or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and proportionately 
larger lettering for greater viewing distances. 
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2.3 DUCT LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color: Black. 

C. Background Color: White. 

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 

G. Fasteners: Stainless-steel self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

I. Duct Label Contents: Include identification of duct service using same designations or 
abbreviations as used on Drawings; also include duct size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both 
directions or as separate unit on each duct label to indicate flow direction. 

2.4 VALVE TAGS 

A. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners: Brass wire-link chain or S-hook. 

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible 

enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions. 

C. Pipe Label Color Schedule: 
1. Heating Water Piping: White letters on a safety-green background. 
2. Refrigerant Piping: Black letters on a safety-orange background. 
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3.5 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color 
codes: 

1. Blue: For cold-air supply ducts. 
2. Yellow: For hot-air supply ducts. 
3. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

B. Stenciled Duct Label Option: Stenciled labels showing service and flow direction may be 
provided instead of plastic-laminated duct labels, at Installer's option. 

C. Locate labels near points where ducts enter into and exit from concealed spaces and at 
maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable 
ceiling system. 

3.6 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose 
connections, and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units. List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 
a. Refrigerant: 1-1/2 inches, round. 
b. Hot Water: 1-1/2 inches, round. 

2. Valve-Tag Colors: 

a. Toxic and Corrosive Fluids: Black letters on a safety-orange background. 
b. Flammable Fluids: Black letters on a safety-yellow background. 
c. Combustible Fluids: White letters on a safety-brown background. 
d. Potable and Other Water: White letters on a safety-green background. 
e. Compressed Air: White letters on a safety-blue background. 
f. Defined by User: White letters on a safety-purple background, black letters on a 

safety-white background, white letters on a safety-gray background, and white 
letters on a safety-black background 

3.7 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION 230553 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

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. Testing, Adjusting, and Balancing of Air Systems: 

a. Constant-volume air systems. 

2. Testing, Adjusting, and Balancing of Hydronic Piping Systems: 

a. Constant-flow hydronic systems. 

 
3. Testing, adjusting, and balancing of equipment. 
4. Sound tests. 
5. Vibration tests. 
6. Duct leakage tests verification. 
7. Pipe leakage tests verification. 
8. HVAC-control system verification. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

F. TDH: Total dynamic head. 

G. UFAD: Underfloor air distribution. 
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1.4 PREINSTALLATION MEETINGS 

A. TAB Conference: Conduct a TAB conference at Project site after approval of the TAB 
strategies and procedures plan, to develop a mutual understanding of the details. Provide a 
minimum of 14 days' advance notice of scheduled meeting time and location. 

1. Minimum Agenda Items: 

a. The Contract Documents examination report. 
b. The TAB plan. 
c. Needs for coordination and cooperation of trades and subcontractors. 
d. Proposed procedures for documentation and communication flow. 

1.5 ACTION SUBMITTALS 

A. Sustainable Design Submittals: 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation 
that the TAB specialist and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, 
submit the Contract Documents review report, as specified in Part 3. 

C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB 
strategies and step-by-step procedures, as specified in "Preparation" Article. 

D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system 
readiness checklists, as specified in "Preparation" Article. 

E. Examination Report: Submit a summary report of the examination review required in 
"Examination" Article. 

F. Certified TAB reports. 

G. Sample report forms. 

H. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 
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1.7 QUALITY ASSURANCE 

A. TAB Specialists Qualifications, Certified by NEBB or TABB: 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB. 
2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 
ASHRAE 111, Section 4, "Instrumentation." 

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6.7.2.3 - "System Balancing." 

D. Code and AHJ Compliance: TAB is required to comply with governing codes and requirements 
of authorities having jurisdiction. 

1.8 FIELD CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB 
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

B. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial 
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 
that locations of these balancing devices are applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data, including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for HVAC to verify that they are 
properly separated from adjacent areas and sealed. 
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F. Examine equipment performance data, including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including system effects 
that can create undesired or unpredicted conditions that cause reduced capacities in all or 
part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance. To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design." 
Compare results with the design data and installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, 
filters are clean, and equipment with functioning controls is ready for operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible 
and their controls are connected and functioning. 

K. Examine temporary and permanent strainers. Verify that temporary strainer screens used during 
system cleaning and flushing have been removed and permanent strainer baskets are installed 
and clean. 

L. Examine control valves for proper installation for their intended function of isolating, throttling, 
diverting, or mixing fluid flows. 

M. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

N. Examine system pumps to ensure absence of entrained air in the suction piping. 

O. Examine operating safety interlocks and controls on HVAC equipment. 

P. Examine control dampers for proper installation for their intended function of isolating, 
throttling, diverting, or mixing air flows. 

Q. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 
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B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have been 
satisfactorily completed. 

b. Duct systems are complete with terminals installed. 
c. Volume, smoke, and fire dampers are open and functional. 
d. Clean filters are installed. 
e. Fans are operating, free of vibration, and rotating in correct direction. 
f. Variable-frequency controllers' startup is complete and safeties are verified. 
g. Automatic temperature-control systems are operational. 
h. Ceilings are installed. 
i. Windows and doors are installed. 
j. Suitable access to balancing devices and equipment is provided. 

2. Hydronics: 

a. Verify leakage and pressure tests on water distribution systems have been 
satisfactorily completed. 

b. Piping is complete with terminals installed. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning in accordance with the sequence of operation. 
g. Shutoff and balance valves have been verified to be 100 percent open. 
h. Pumps are started and proper rotation is verified. 
i. Pump gauge connections are installed directly at pump inlet and outlet flanges or 

in discharge and suction pipe prior to valves or strainers. 
j. Variable-frequency controllers' startup is complete and safeties are verified. 
k. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system in accordance with the procedures 
contained in AABC's "National Standards for Total System Balance" or NEBB's "Procedural 
Standards for Testing, Adjusting, and Balancing of Environmental Systems" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 
as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that comply with 
requirements in Section 233300 "Air Duct Accessories." 

3. Where holes for probes are required in piping or hydronic equipment, install pressure and 
temperature test plugs to seal systems. 

4. Install and join new insulation that matches removed materials. Restore insulation, 
coverings, vapor barrier, and finish in accordance with Section 230713 "Duct Insulation," 
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Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT 

A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited 
to, the following: 

 
1. Unit heaters. 
2. Condensing units. 
3. Air-handling units. 
4. Split-system air conditioners. 
5. Heat pumps. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Crosscheck the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' Record drawings duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 
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3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 
minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. If 
necessary, perform multiple Pitot-tube traverses close to the fan and prior to any 
outlets, to obtain total airflow. 

c. Where duct conditions are unsuitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible connection. 
b. Measure static pressure directly at the fan inlet or through the flexible connection. 
c. Measure static pressure across each component that makes up the air-handling 

system. 
d. Report artificial loading of filters at the time static pressures are measured. 

3. Review Contractor-prepared shop drawings and Record drawings to determine variations 
in design static pressures versus actual static pressures. Calculate actual system-effect 
factors. Recommend adjustments to accommodate actual conditions. 

4. Obtain approval from Owner for adjustment of fan speed higher or lower than indicated 
speed. Comply with requirements in HVAC Sections for air-handling units for 
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit 
performance. 

5. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 

1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 
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1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 
design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, speed, volts, amps, and static profile. 
4. Mark all final settings. 
5. Test system in economizer mode. Verify proper operation and adjust if necessary. 
6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals and 
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and 
equipment flow rates with pump design flow rate. 

B. Prepare schematic diagrams of systems' Record drawings piping layouts. 

C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and 
balancing as follows: 

1. Check expansion tank for proper setting. 
2. Check highest vent for adequate pressure. 
3. Check flow-control valves for proper position. 
4. Locate start-stop and disconnect switches, electrical interlocks, and motor controllers. 
5. Verify that motor controllers are equipped with properly sized thermal protection. 
6. Check that air has been purged from the system. 

D. Measure and record upstream and downstream pressure of each piece of equipment. 

E. Measure and record upstream and downstream pressure of pressure-reducing valves. 

F. Check settings and operation of automatic temperature-control valves, self-contained control 
valves, and pressure-reducing valves. Record final settings. 

1. Check settings and operation of each safety valve. Record settings. 

3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust pumps to deliver total design flow. 

1. Measure total water flow. 

a. Position valves for full flow through coils. 
b. Measure flow by main flow meter, if installed. 
c. If main flow meter is not installed, determine flow by pump TDH or known 

equipment pressure drop. 

2. Measure pump TDH as follows: 
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a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe 
prior to any valves. 

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to 
any valves or strainers. 

c. Convert pressure to head and correct for differences in gauge heights. 
d. Verify pump impeller size by measuring the TDH with the discharge valve closed. 

Note the point on manufacturer's pump curve at zero flow, and verify that the 
pump has the intended impeller size. 

e. With valves open, read pump TDH. Adjust pump discharge valve until design 
water flow is achieved. If excessive throttling is required to achieve desired flow, 
recommend pump impellers be trimmed to reduce excess throttling. 

3. Monitor motor performance during procedures, and do not operate motor in an 
overloaded condition. 

B. Adjust flow-measuring devices installed in mains and branches to design water flows. 

1. Measure flow in main and branch pipes. 
2. Adjust main and branch balance valves for design flow. 
3. Re-measure each main and branch after all have been adjusted. 

C. Adjust flow-measuring devices installed at terminals for each space to design water flows. 

1. Measure flow at terminals. 
2. Adjust each terminal to design flow. 
3. Re-measure each terminal after it is adjusted. 
4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design 

flow. 
5. Perform temperature tests after flows have been balanced. 

D. For systems with pressure-independent valves at terminals: 

1. Measure differential pressure and verify that it is within manufacturer's specified range. 
2. Perform temperature tests after flows have been verified. 

E. For systems without pressure-independent valves or flow-measuring devices at terminals: 

1. Measure and balance coils by either coil pressure drop or temperature method. 
2. If balanced by coil pressure drop, perform temperature tests after flows have been 

verified. 

F. Verify final system conditions as follows: 

1. Re-measure and confirm that total water flow is within design. 
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
3. Mark final settings. 

G. Verify that memory stops have been set. 
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3.9 PROCEDURES FOR AIR-COOLED CONDENSERS 

A. Verify proper rotation of fan(s). 

B. Measure and record entering- and leaving-air temperatures. 

C. Measure and record entering and leaving refrigerant pressures. 

D. Measure and record operating data of fan(s) and motor(s). 

3.10 DUCT LEAKAGE TESTS 

A. Witness the duct leakage testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified limits. 

C. Report deficiencies observed. 

3.11 PIPE LEAKAGE TESTS 

A. Witness the pipe pressure testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified limits. 

C. Report deficiencies observed. 

3.12 HVAC CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify HVAC control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with Contract Documents. 
3. Verify that controllers are calibrated and function as intended. 
4. Verify that controller set points are as indicated. 
5. Verify the operation of lockout or interlock systems. 
6. Verify the operation of valve and damper actuators. 
7. Verify that controlled devices are properly installed and connected to correct controller. 
8. Verify that controlled devices travel freely and are in position indicated by controller: 

open, closed, or modulating. 
9. Verify location and installation of sensors to ensure that they sense only intended 

temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 

3.13 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 
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1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent. If 
design value is less than 100 cfm, within 10 cfm. 

2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm, 
within 10 cfm. 

3. Heating-Water Flow Rate: Plus or minus 10 percent. If design value is less than 10 gpm, 
within 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 
above. 

3.14 PROGRESS REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for system-
balancing devices. Recommend changes and additions to system-balancing devices, to facilitate 
proper performance measuring and balancing. Recommend changes and additions to HVAC 
systems and general construction to allow access for performance-measuring and -balancing 
devices. 

B. Status Reports: Prepare monthly progress reports to describe completed procedures, procedures 
in progress, and scheduled procedures. Include a list of deficiencies and problems found in 
systems being tested and balanced. Prepare a separate report for each system and each building 
floor for systems serving multiple floors. 

3.15 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance; do not include Shop Drawings and 

Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB specialist. 
3. Project name. 
4. Project location. 
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5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report. 
11. Summary of contents, including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans performance forms, including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Heating coil, dry-bulb conditions. 
e. Face and bypass damper settings at coils. 
f. Fan drive settings, including settings and percentage of maximum pitch diameter. 
g. Settings for pressure controller(s). 
h. Other system operating conditions that affect performance. 

16. Test conditions for pump performance forms, including the following: 

a. Variable-frequency controller settings for variable-flow hydronic systems. 
b. Settings for pressure controller(s). 
c. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present 
each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports: For air-handling units, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 
 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 13 
HIGHLAND RESOURCE GROUP, LLC 
 

c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave and amount of adjustments in inches. 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and speed. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave and amount of adjustments in inches. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan speed. 
d. Inlet and discharge static pressure in inches wg. 
e. For each filter bank, filter static-pressure differential in inches wg. 
f. Preheat-coil static-pressure differential in inches wg. 
g. Cooling-coil static-pressure differential in inches wg. 
h. Heating-coil static-pressure differential in inches wg. 
i. List for each internal component with pressure-drop, static-pressure differential in 

inches wg. 
j. Outdoor airflow in cfm. 
k. Return airflow in cfm. 
l. Outdoor-air damper position. 
m. Return-air damper position. 

3.16 VERIFICATION OF TAB REPORT 

A. Owner shall randomly select measurements, documented in the final report, to be rechecked. 
Rechecking shall be limited to the lesser of either 10 percent of the total measurements recorded 
or the extent of measurements that can be accomplished in a normal 8-hour business day. 

B. If rechecks yield measurements that differ from the measurements documented in the final 
report by more than the tolerances allowed, the measurements shall be noted as "FAILED." 

C. If the number of "FAILED" measurements is greater than 20 percent of the total measurements 
checked during the final inspection, the TAB shall be considered incomplete and shall be 
rejected. 
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D. If recheck measurements find the number of failed measurements noncompliant with 
requirements indicated, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final 
report and balancing device settings to include all changes; resubmit the final report and 
request a second final inspection. All changes shall be tracked to show changes made to 
previous report. 

2. If the second final inspection also fails, Owner may pursue others Contract options to 
complete TAB work. 

E. Prepare test and inspection reports. 

3.17 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions 
are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 230593 
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SECTION 232113 - HYDRONIC PIPING 

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. Copper tube and fittings. 
2. Joining materials. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Pipe and tube. 
2. Fittings. 
3. Joining materials. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items 
described in this Section, and coordinated with all building trades. 

B. Qualification Data: For Installer. 

C. Field quality-control reports. 

D. Preconstruction Test Reports: 

1. Water Analysis: Submit a copy of the water analysis to illustrate water quality available 
at Project site. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints: Installers shall be certified by pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 
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2. Fiberglass Pipe and Fitting Installers: Installers of RTRF and RTRP shall be certified by 
manufacturer of pipes and fittings as having been trained and qualified to join fiberglass 
piping with manufacturer-recommended adhesive. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Owner will engage a qualified testing agency to perform 
preconstruction testing on water quality. 

1.7 WARRANTY 

A. Warranty: Manufacturer agrees to repair or replace pipe and fittings that fail in materials or 
workmanship within 10 years from date of Substantial Completion. 

1. Warranty is to cover labor and material costs of repairing and/or replacing defective 
materials and repairing any incidental damage caused by failure of the piping system due 
to defects in materials or manufacturing. 

2. Warranty is to be in effect only upon submission by the Contractor to the manufacturer of 
valid pressure/leak documentation indicating that the system was tested and passed the 
manufacturer's pressure/leak test. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following 
minimum working pressure and temperature unless otherwise indicated: 

1. Hot-Water Heating Piping: 100 psig at 200 deg F. 

2.2 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tube: ASTM B88, Type L. 

B. Annealed-Temper Copper Tube: ASTM B88, Type L. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-
socket, metal-to-metal seating surfaces and solder-joint or threaded ends. 

G. Wrought Copper Unions: ASME B16.22. 
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PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot-water heating piping, aboveground, NPS 2 and smaller, shall be the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 

3.2 INSTALLATION OF PIPING 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. 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 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. 

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 branch connections to mains using tee fittings in main pipe, with the branch connected to 
the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe. 
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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. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC 
Piping" for installation of expansion loops, expansion joints, anchors, and pipe alignment 
guides. 

S. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" 
for identifying piping. 

T. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 

U. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC 
Piping." 

V. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping." 

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 pipe and fittings before 
assembly. 

C. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube 
end. Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using 
lead-free solder alloy complying with ASTM B32. 

3.4 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for seismic-restraint devices. 

B. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment" for hangers, supports, and anchor devices. 

C. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

D. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with manufacturer's written instructions, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 
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E. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with manufacturer's written instructions, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

F. Support horizontal piping within 12 inches of each fitting and coupling. 

G. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

3.5 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than equipment 
connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves are 
installed, only one bypass is required. 

D. Install ports for pressure gauges and thermometers at coil inlet and outlet connections. 

3.6 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 230553 "Identification for HVAC Piping and Equipment." 

3.7 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during test. 
2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test 

pressure. If temporary restraints are impractical, isolate expansion joints from testing. 
3. Flush hydronic piping systems with clean water; then remove and clean or replace 

strainer screens. 
4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be 

capable of sealing against test pressure without damage to valve. Install blinds in flanged 
joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to 
protect against damage by expanding liquid or other source of overpressure during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of damage due to 
freezing. Another liquid that is safe for workers and compatible with piping may be used. 

2. While filling system, use vents installed at high points of system to release air. Use drains 
installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
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4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 
system's working pressure. Test pressure shall not exceed maximum pressure for any 
vessel, pump, valve, or other component in system under test. Verify that stress due to 
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum 
yield strength or 1.7 times the "SE" value in Appendix A in ASME B31.9, "Building 
Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, 
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing 
components, and repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and operating 

freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers, 

cooling towers, to specified values. 
7. Verify lubrication of motors and bearings. 

END OF SECTION 232113 
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SECTION 232300 - REFRIGERANT PIPING 

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. Copper tube and fittings. 
2. Valves and specialties. 
3. Refrigerants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of valve, refrigerant piping, and piping specialty. 

1. Include pressure drop, based on manufacturer's test data, for the following: 

a. Thermostatic expansion valves. 
b. Filter dryers. 

B. Sustainable Design Submittals: 

C. Shop Drawings: 

1. Show layout of refrigerant piping and specialties, including pipe, tube, and fitting sizes; 
flow capacities; valve arrangements and locations; slopes of horizontal runs; oil traps; 
double risers; wall and floor penetrations; and equipment connection details. 

2. Show piping size and piping layout, including oil traps, double risers, specialties, and 
pipe and tube sizes to accommodate, as a minimum, equipment provided, elevation 
difference between compressor and evaporator, and length of piping to ensure proper 
operation and compliance with warranties of connected equipment. 

3. Show interface and spatial relationships between piping and equipment. 
4. Shop Drawing Scale: 1/4 inch equals 1 foot. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For refrigerant valves and piping specialties to include in 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 2010 ASME Boiler and 
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

1.7 PRODUCT STORAGE AND HANDLING 

A. Store piping with end caps in place to ensure that piping interior and exterior are clean when 
installed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 

1. Suction Lines for Air-Conditioning Applications: 300 psig. 
2. Suction Lines for Heat-Pump Applications: 535 psig. 
3. Hot-Gas and Liquid Lines: 535 psig. 

2.2 COPPER TUBE AND FITTINGS 

A. Copper Tube: ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings, Solder-Joint: ASME B16.22. 

C. Wrought-Copper Fittings, Brazed-Joint: ASME B16.50. 

D. Wrought-Copper Unions: ASME B16.22. 

E. Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper 
socket fittings on copper pipe. 

F. Brazing Filler Metals: AWS A5.8/A5.8M. 

G. Flexible Connectors: 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 
 

REFRIGERANT PIPING 232300 - 3 
HIGHLAND RESOURCE GROUP, LLC 
 

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 
jacket. 

2. End Connections: Socket ends. 
3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch- 

long assembly. 
4. Working Pressure Rating: Factory test at minimum 500 psig. 
5. Maximum Operating Temperature: 250 deg F. 

H. Copper-Tube, Pressure-Seal-Joint Fittings for Refrigerant Piping: 
1. Standard: UL 207; certified by UL for field installation. Certification as a UL-recognized 

component alone is unacceptable. 
2. Housing: Copper. 
3. O-Rings: HNBR or compatible with specific refrigerant. 
4. Tools: Manufacturer's approved special tools. 
5. Minimum Rated Pressure: 700 psig. 

2.3 VALVES AND SPECIALTIES 

A. Service Valves: 
1. Body: Forged brass with brass cap including key end to remove core. 
2. Core: Removable ball-type check valve with stainless-steel spring. 
3. Seat: Polytetrafluoroethylene. 
4. End Connections: Copper spring. 
5. Working Pressure Rating: 500 psig. 

B. Refrigerant Locking Caps: 
1. Description: Locking-type, tamper-resistant, threaded caps to protect refrigerant charging 

ports from unauthorized refrigerant access and leakage. 
2. Material: Brass, with protective shroud or sleeve. 
3. Refrigerant Identification: Color-coded, refrigerant specific design. 
4. Special Tool: For installing and unlocking. 

C. Thermostatic Expansion Valves: Comply with AHRI 750. 
1. Body, Bonnet, and Seal Cap: Forged brass or steel. 
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel. 
3. Packing and Gaskets: Non-asbestos. 
4. Capillary and Bulb: Copper tubing filled with refrigerant charge. 
5. Suction Temperature: 40 deg F. 
6. Superheat: Adjustable. 
7. Reverse-flow option (for heat-pump applications). 
8. End Connections: Socket, flare, or threaded union. 
9. Working Pressure Rating: 450 psig. 

D. Moisture/Liquid Indicators: 
1. Body: Forged brass. 
2. Window: Replaceable, clear, fused glass window with indicating element protected by 

filter screen. 
3. Indicator: Color coded to show moisture content in parts per million (ppm). 
4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm. 
5. End Connections: Socket or flare. 
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6. Working Pressure Rating: 500 psig. 
7. Maximum Operating Temperature: 240 deg F. 

E. Permanent Filter Dryers: Comply with AHRI 730. 
1. Body and Cover: Painted-steel shell. 
2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media: Activated alumina or charcoal. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections: Socket. 
6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss: 2 psig. 
8. Rated Flow: 2 tons. 
9. Working Pressure Rating: 500 psig. 
10. Maximum Operating Temperature: 240 deg F. 

2.4 REFRIGERANTS 

A. ASHRAE 34, R-410A: Pentafluoroethane/Difluoromethane. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper, 
Type ACR, annealed-temper tubing and wrought-copper fittings with [brazed] [or] [soldered] 
joints. 

B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications: 

1. Copper, Type ACR, annealed- or drawn-temper tubing and wrought-copper fittings with 
brazed joints. 

3.2 VALVE AND SPECIALTY APPLICATIONS 

A. Install packed-angle valves in suction and discharge lines of compressor. 

B. Install service valves for gauge taps at inlet and outlet of hot-gas bypass valves and strainers if 
they are not an integral part of valves and strainers. 

C. Install a check valve at the compressor discharge and a liquid accumulator at the compressor 
suction connection. 

D. Except as otherwise indicated, install packed-angle valves on inlet and outlet side of filter 
dryers. 

E. Install thermostatic expansion valves as close as possible to distributors on evaporators. 
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1. Install valve so diaphragm case is warmer than bulb. 
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do 

not mount bulb in a trap or at bottom of the line. 
3. If external equalizer lines are required, make connection where it will reflect suction-line 

pressure at bulb location. 

F. Install safety relief valves where required by 2010 ASME Boiler and Pressure Vessel Code. 
Pipe safety-relief-valve discharge line to outside according to ASHRAE 15. 

G. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or 
at the inlet of the evaporator coil capillary tube. 

H. Install filter dryers in liquid line between compressor and thermostatic expansion valve. 

I. Install receivers sized to accommodate pump-down charge. 

J. Install flexible connectors at compressors. 

K. Provide refrigerant locking caps on refrigerant charging ports that are located outdoors unless 
otherwise protected from unauthorized access by a means acceptable to the authority having 
jurisdiction. 

3.3 INSTALLATION OF PIPING, GENERAL 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

D. 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. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating 
pressure. 
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J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and 
specialties in accessible locations to allow for service and inspection. 

L. Install refrigerant piping in protective conduit where installed belowground. 

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

N. Slope refrigerant piping as follows: 

1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 
compressor. 

2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve 
stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not apply 
heat near expansion-valve bulb. 

P. Before installation of steel refrigerant piping, clean pipe and fittings using the following 
procedures: 

1. Shot blast the interior of piping. 
2. Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through tubing 

by means of a wire or electrician's tape. 
3. Draw a clean, lintless cloth saturated with trichloroethylene through the tube or pipe. 

Continue this procedure until cloth is not discolored by dirt. 
4. Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the tube 

or pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and lint. 
5. Finally, draw a clean, dry, lintless cloth through the tube or pipe. 
6. Safety-relief-valve discharge piping is not required to be cleaned but is required to be 

open to allow unrestricted flow. 

Q. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

R. Identify refrigerant piping and valves according to Section 230553 "Identification for HVAC 
Piping and Equipment." 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC 
Piping." 
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U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping." 

3.4 PIPE 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 pipe and fittings before 
assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, 
to prevent scale formation. 

D. Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook." 

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 
Tube." 

1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper 
pipe. 

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel. 

F. Threaded Joints: Thread steel 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 to 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. 

G. Steel pipe can be threaded, but threaded joints must be seal brazed or seal welded. 

H. Welded Joints: Construct joints according to AWS D10.12M/D10.12. 

I. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for 
hangers, supports, and anchor devices. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer. 
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3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 
supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

C. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tubing to comply with MSS-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the test 
pressure. 

3. Test high- and low-pressure side piping of each system separately at not less than the 
pressures indicated in "Performance Requirements" Article. 

a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of 

test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount 

of soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 

B. Prepare test and inspection reports. 

3.7 SYSTEM CHARGING 

A. Charge system using the following procedures: 

1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum 

holds for 12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 
4. Charge system with a new filter-dryer core in charging line. 
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3.8 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating 
suction pressure. 

C. Adjust set-point temperature of air-conditioning or chilled-water controllers to the system 
design temperature. 

D. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 

1. Open shutoff valves in condenser water circuit. 
2. Verify that compressor oil level is correct. 
3. Open compressor suction and discharge valves. 
4. Open refrigerant valves except bypass valves that are used for other purposes. 
5. Check open compressor-motor alignment and verify lubrication for motors and bearings. 

E. Replace core of replaceable filter dryer after system has been adjusted and after design flow 
rates and pressures are established. 

END OF SECTION 232300 
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SECTION 233113 - METAL DUCTS 

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. Single-wall rectangular ducts and fittings. 
2. Sealants and gaskets. 
3. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

1.3 DEFINITIONS 

A. OSHPD: Office of Statewide Health Planning and Development (State of California). 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements for 

low-emitting materials. 
3. Product Data: For sealants, indicating VOC content. 
4. Laboratory Test Reports: For sealants, indicating compliance with requirements for low-

emitting materials. 
5. Laboratory Test Reports: For antimicrobial coatings, indicating compliance with 

requirements for low-emitting materials. 

C. Shop Drawings: 
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1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of all duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment, seismic 

restraints, and vibration isolation. 

D. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items 
described in this Section, and coordinated with all building trades. 

B. Welding certificates. 

C. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and with performance requirements and 
design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports and seismic restraints shall withstand the 
effects of gravity and seismic loads and stresses within limits and under conditions described in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible". 

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in 
ASHRAE 62.1. 
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D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment," and Section 7 - "Construction and System Startup." 

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - 
"HVAC System Construction and Insulation." 

F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are 
inside clear dimensions and do not include insulation or duct wall thickness. 

2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

1. For ducts with longest side less than 36 inches, select joint types in accordance with 
Figure 2-1. 

2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-
24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be 
used if submitted and approved by engineer of record. 

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." All longitudinal seams shall be Pittsburgh lock seams unless otherwise 
specified for specific application. 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types 
and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Ch. 4, "Fittings and Other Construction," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible." 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 
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1. Galvanized Coating Designation: G60. 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Carbon-Steel Sheets: Comply with ASTM A1008/A1008M, with oiled, matte finish for exposed 
ducts. 

2.4 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested in accordance with UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class: 10 inch wg, positive and negative. 
8. Service: Indoor or outdoor. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

2.5 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 
with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603. 

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492. 

F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 
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3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system. Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations. 
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
coordination drawings. 

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install ducts in maximum practical lengths with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 
inches. 

J. Install fire and smoke dampers where indicated on Drawings and as required by code, and by 
local authorities having jurisdiction. Comply with requirements in Section 233300 "Air Duct 
Accessories" for fire and smoke dampers and specific installation requirements of the damper 
UL listing. 

K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in 
air ducts where indicated on Drawings. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials 
both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied 
Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction 
Guidelines." 

M. Elbows: Use long-radius elbows wherever they fit. 
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1. Fabricate 90-degree rectangular mitered elbows to include turning vanes. 
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and 

smaller and a minimum of five segments for 14 inches and larger. 

N. Branch Connections: Use lateral or conical branch connections. 

3.2 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible." 

B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. Outdoor, Supply-Air Ducts: Seal Class A. 
3. Outdoor, Exhaust Ducts: Seal Class C. 
4. Outdoor, Return-Air Ducts: Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class A. 
7. Unconditioned Space, Exhaust Ducts: Seal Class C. 
8. Unconditioned Space, Return-Air Ducts: Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal 

Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal 

Class B. 
11. Conditioned Space, Exhaust Ducts: Seal Class B. 
12. Conditioned Space, Return-Air Ducts: Seal Class C. 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 

slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 
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C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet. 

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

3.4 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.5 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. 
Paint materials and application requirements are specified in Section 099113 "Exterior Painting" 
and Section 099123 "Interior Painting." 

3.6 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report 
for each test. 

C. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness in 

accordance with "Description of Method 3 - NADCA Vacuum Test" in NADCA ACR, 
"Assessment, Cleaning and Restoration of HVAC Systems." 

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media 
shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 
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E. Prepare test and inspection reports. 

3.7 DUCT CLEANING 

A. Clean new duct system(s) before testing, adjusting, and balancing. 

B. Use duct cleaning methodology as indicated in NADCA ACR. 

C. Use service openings for entry and inspection. 

1. Provide openings with access panels appropriate for duct static-pressure and leakage 
class at dampers, coils, and any other locations where required for inspection and 
cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and 
liner as recommended by duct liner manufacturer. Comply with Section 233300 "Air 
Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

D. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 
percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

E. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 
air wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

F. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 
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4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan 
operational. Rinse coils with clean water to remove latent residues and cleaning 
materials; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus 

is present. Apply antimicrobial agents in accordance with manufacturer's written 
instructions after removal of surface deposits and debris. 

3.8 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

3.9 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as 
indicated below. 

B. Supply Ducts: 

1. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class: Positive 2-inch wg. 
b. Minimum SMACNA Seal Class: A. 
c. SMACNA Leakage Class for Rectangular: 16. 

C. Return Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class: Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class: A 
c. SMACNA Leakage Class for Rectangular: 16 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class: Negative 1-inch wg. 
b. Minimum SMACNA Seal Class: A 
c. SMACNA Leakage Class for Rectangular: 16 

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Air-Handling Units: 
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a. Pressure Class: Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class: A 
c. SMACNA Leakage Class for Rectangular: 16 

F. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

G. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch: 45-degree entry. 
b. Rectangular Main to Round Branch: Conical spin in. 

END OF SECTION 233113 
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SECTION 233346 - FLEXIBLE DUCTS 

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. Insulated flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Shop Drawings: For flexible ducts. 

1. Include plans showing locations and mounting and attachment details. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from installers of the items involved. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 
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C. Comply with the Air Diffusion Council's "ADC Flexible Air Duct Test Code FD 72-R1." 

D. Comply with ASTM E96/E96M, "Test Methods for Water Vapor Transmission of Materials." 

2.2 INSULATED FLEXIBLE DUCTS 

A. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, 
spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film. 

1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 175 deg F. 
4. Insulation R-Value: R-8. 

2.3 FLEXIBLE DUCT CONNECTORS 

A. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear 
action in sizes 3 through 18 inches, to suit duct size. 

B. Non-Clamp Connectors: Liquid adhesive plus tape. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install flexible ducts according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install in indoor applications only. Flexible ductwork should not be exposed to UV lighting. 

C. Install duct test holes where required for testing and balancing purposes. 

D. Installation: 

1. Install ducts fully extended. 
2. Do not bend ducts across sharp corners. 
3. Bends of flexible ducting shall not exceed a minimum of one duct diameter. 
4. Avoid contact with metal fixtures, water lines, pipes, or conduits. 
5. Install flexible ducts in a direct line, without sags, twists, or turns. 

E. Supporting Flexible Ducts: 

1. Suspend flexible ducts with bands 1-1/2 inches wide or wider and spaced a maximum of 
48 inches apart. Maximum centerline sag between supports shall not exceed 1/2 inch per 
12 inches. 

2. Install extra supports at bends placed approximately one duct diameter from center line of 
the bend. 
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3. Ducts may rest on ceiling joists or truss supports. Spacing between supports shall not 
exceed the maximum spacing per manufacturer's written installation instructions. 

4. Vertically installed ducts shall be stabilized by support straps at a maximum of 72 inches 
o.c. 

END OF SECTION 233346 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. Copper building wire. 
2. Metal-clad cable, Type MC. 
3. Fire-alarm wire and cable. 
4. Connectors and splices. 

1.3 DEFINITIONS 

A. PV: Photovoltaic. 

B. RoHS: Restriction of Hazardous Substances. 

C. VFC: Variable-frequency controller. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

C. Product Schedule: Indicate type, use, location, and termination locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer's authorized service representative. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA. 
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1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. RoHS compliant. 
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 
for stranded conductors. 

D. Conductor Insulation: 
1. Type THHN and Type THWN-2: Comply with UL 83. 

E. Shield: 

1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked 
polyethylene insulation, spiral-wrapped foil plus 85 percent coverage braided shields and 
insulated full-size ground wire and sunlight- and oil-resistant outer PVC jacket. 

2.2 METAL-CLAD CABLE, TYPE MC 

A. Description: A factory assembly of one or more current-carrying insulated conductors in an 
overall metallic sheath. 

B. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use. 

2. Comply with UL 1569. 
3. RoHS compliant. 
4. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide." 

C. Circuits: 

1. Single circuit and multicircuit with color-coded conductors. 
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424. 
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D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 
for stranded conductors. 

E. Ground Conductor: Insulated. 

F. Conductor Insulation: 

1. Type TFN/THHN/THWN-2: Comply with UL 83. 

G. Armor: Steel or aluminum, interlocked. 

H. Jacket: PVC applied over armor. 

2.3 FIRE-ALARM WIRE AND CABLE 

A. General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70, 
Article 760. 

B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer. 

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification CI, 
for power-limited fire-alarm signal service Type FPL. NRTL listed and labeled as 
complying with UL 1424 and UL 2196 for a two-hour rating. 

C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation, and complying with requirements in UL 2196 for a two-hour rating. 

1. Low-Voltage Circuits: No. 16 AWG, minimum, in pathway. 
2. Line-Voltage Circuits: No. 12 AWG, minimum, in pathway. 
3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors, 

Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer 
jacket with red identifier stripe, NTRL listed for fire-alarm and cable tray installation, 
plenum rated. 

2.4 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use. 

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section. 

C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section. 

1. Material: Copper. 
2. Termination: Compression. 
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PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: 

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
2. Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4 

AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for 
No. 8 AWG and larger. 

B. Branch Circuits: 

1. Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
2. Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger. 

C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway. 

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 
single conductors in raceway or Metal-clad cable, Type MC. 

C. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors 
in raceway. 

D. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway or Metal-clad cable, Type MC. 

E. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless 
steel, wire-mesh, strain relief device at terminations to suit application. 

3.3 INSTALLATION, GENERAL 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 
 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 5 
HIGHLAND RESOURCE GROUP, LLC 
 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for 
Electrical Systems" prior to installing conductors and cables. 

3.4 INSTALLATION OF FIRE-ALARM WIRE AND CABLE 

A. Comply with NECA 1 and NFPA 72. 

B. Wiring Method: Install wiring in metal pathway according to Section 270528.29 "Hangers and 
Supports for Communications Systems." 

1. Install plenum cable in environmental airspaces, including plenum ceilings. 
2. Fire-alarm circuits and equipment control wiring associated with fire-alarm system shall 

be installed in a dedicated pathway system. 

a. Cables and pathways used for fire-alarm circuits, and equipment control wiring 
associated with fire-alarm system, may not contain any other wire or cable. 

3. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types MI and 
CI, is[ not] permitted. 

4. Signaling Line Circuits: Power-limited fire-alarm cables shall not be installed in the same 
cable or pathway as signaling line circuits. 

C. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as 
recommended by manufacturer. Install conductors parallel with or at right angles to sides and 
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess. 
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
fire-alarm system to terminal blocks. Mark each terminal according to system's wiring 
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 

D. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes; cabinets; or 
equipment enclosures where circuit connections are made. 

E. Color-Coding: Color-code fire-alarm conductors differently from the normal building power 
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different 
colors for visible alarm-indicating devices. Paint fire-alarm system junction boxes and covers 
red. 

F. Risers: Install at least two vertical cable risers to serve the fire-alarm system. Separate risers in 
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does 
not prevent receipt or transmission of signals from other floors or zones. 
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G. Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire-alarm control 
panel and the transmitter. Install number of conductors and electrical supervision for connecting 
wiring as needed to suit monitoring function. 

3.5 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.6 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.8 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 

3.9 FIELD QUALITY CONTROL 

A. Administrant for Tests and Inspections: 

1. Owner will engage qualified testing agency to administer and perform tests and 
inspections. 

2. Engage qualified testing agency to administer and perform tests and inspections. 
3. Engage factory-authorized service representative to administer and perform tests and 

inspections on components, assemblies, and equipment installations, including 
connections. 

4. Administer and perform tests and inspections. 
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B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 
connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 
2) Calibrated torque wrench. 
3) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match and indentation. 
d. Inspect for correct identification. 
e. Inspect cable jacket and condition. 
f. Insulation-resistance test on each conductor for ground and adjacent conductors. 

Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V 
rated cable for a one-minute duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

3. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, 
perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove 
box and equipment covers so splices are accessible to portable scanner. Correct 
deficiencies determined during the scan. 

a. Instrument: Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record for 
device. 

b. Record of Infrared Scanning: Prepare a certified report that identifies switches 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

4. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each 
switch 11 months after date of Substantial Completion. 

C. Cables will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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 grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment. 

1.3 ACTION SUBMITTALS 

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

B. Sustainable Design Submittals: 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans showing dimensioned locations of grounding features specified 
in "Field Quality Control" Article, including the following: 

1. Test wells. 
2. Ground rods. 
3. Ground rings. 
4. Grounding arrangements and connections for separately derived systems. 

B. Qualification Data: For testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals. 

1. Include the following: 

a. Plans showing as-built, dimensioned locations of system described in "Field 
Quality Control" Article, including the following: 
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1) Test wells. 
2) Ground rods. 
3) Ground rings. 
4) Grounding arrangements and connections for separately derived systems. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Certified by NETA. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

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. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 MANUFACTURERS 

2.3 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B3. 
2. Stranded Conductors: ASTM B8. 
3. Tinned Conductors: ASTM B33. 
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches wide and 1/16 inch thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, 
with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply 
with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 
5000 V. 
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2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

C. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

D. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 
tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

G. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron. 

H. Conduit Hubs: Mechanical type, terminal with threaded hub. 

I. Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt. 

J. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 

K. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 
lengths, capable of single and double conductor connections. 

L. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw. 

M. Straps: Solid copper,  Rated for 600 A. 

N. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal [one] [two]-piece 
clamp. 

O. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial. 

P. Water Pipe Clamps: 

1. Mechanical type, two pieces with stainless-steel bolts. 

a. Material: Tin-plated aluminum. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by 10 feet. 
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B. Chemical-Enhanced Grounding Electrodes: Copper tube, straight or L-shaped, charged with 
nonhazardous electrolytic chemical salts. 

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches long. 
2. Backfill Material: Electrode manufacturer's recommended material. 

C. Ground Plates: 1/4 inch thick, hot-dip galvanized. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum. 

1. Bury at least 30 inches below grade. 
2. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as 

part of duct-bank installation. 

C. Grounding Conductors: Green-colored insulation with continuous yellow stripe. 

D. Isolated Grounding Conductors: Green-colored insulation with more than one continuous 
yellow stripe. On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three bands of 
green and two bands of yellow. 

E. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 
elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches 
above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down; connect to horizontal bus. 

F. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 
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B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment. 

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, 
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct 
and connected metallic piping. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond 
conductor to heater units, piping, connected equipment, and components. 

E. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

F. Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose. Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor. Isolate conductor from raceway and from 
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the 
applicable derived system or service unless otherwise indicated. 

G. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

3.3 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system. Bond electrical power system 
ground directly to lightning protection system grounding conductor at closest point to electrical 
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service grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless 
otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any. 

2. Use exothermic welds for all below-grade connections. 
3. For grounding electrode system, install at least [three] <Insert number> rods spaced at 

least one-rod length from each other and located at least the same distance from other 
grounding electrodes, and connect to the service grounding electrode conductor. 

D. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are 
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and 
shall be at least 12 inches deep, with cover. 

1. Install at least one test well for each service unless otherwise indicated. Install at the 
ground rod electrically closest to service entrance. Set top of test well flush with finished 
grade or floor. 

E. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

G. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners. Install [tinned ]bonding jumper to 
bond across flexible duct connections to achieve continuity. 
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H. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet apart. 

I. Connections: Make connections so possibility of galvanic action or electrolysis is minimized. 
Select connectors, connection hardware, conductors, and connection methods so metals in direct 
contact are galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps. 
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

D. Perform tests and inspections. 

E. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at ground test 
wells, and at individual ground rods. Make tests at ground rods before any conductors are 
connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to the record of tests and observations. Include the number of rods driven and 
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their depth at each location, and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results. 

F. Grounding system will be considered defective if it does not pass tests and inspections. 

G. Prepare test and inspection reports. 

H. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s). 
5. Substations and Pad-Mounted Equipment: 5 ohms. 
6. Manhole Grounds: 10 ohms. 

I. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

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. Steel slotted support systems. 
2. Aluminum slotted support systems. 
3. Nonmetallic slotted support systems. 
4. Conduit and cable support devices. 
5. Support for conductors in vertical conduit. 
6. Structural steel for fabricated supports and restraints. 
7. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods. 

8. Fabricated metal equipment support assemblies. 

B. Related Requirements: 

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Slotted support systems, hardware, and accessories. 
b. Clamps. 
c. Hangers. 
d. Sockets. 
e. Eye nuts. 
f. Fasteners. 
g. Anchors. 
h. Saddles. 
i. Brackets. 
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2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 
systems. 

1. Hangers. Include product data for components. 
2. Slotted support systems. 
3. Equipment supports. 
4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include adjustable motor bases, rails, and frames 
for equipment mounting. 

C. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of hangers. 
2. Include design calculations for seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved: 

1. Suspended ceiling components. 
2. Ductwork, piping, fittings, and supports. 
3. Structural members to which hangers and supports will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Items penetrating finished ceiling, including the following: 

a. Luminaires. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Projectors. 

B. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and 
systems, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

C. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M. 

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

1. AWS D1.1/D1.1M. 
2. AWS D1.2/D1.2M. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design hanger and support system. 

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

C. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- 
diameter holes at a maximum of 8 inches o.c. in at least one surface. 
1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
2. Material for Channel, Fittings, and Accessories: Galvanized steel 
3. Channel Width: Selected for applicable load criteria. 
4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 
5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

B. Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with minimum 
13/32-inch- diameter holes at a maximum of 8 inches o.c. in at least one surface. 
1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
2. Channel Material: 6063-T5 aluminum alloy. 
3. Fittings and Accessories Material: 5052-H32 aluminum alloy. 
4. Channel Width: Selected for applicable load criteria 
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5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4. 

6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4. 

7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin 
channels and angles with minimum 13/32-inch- diameter holes at a maximum of 8 inches o.c., 
in at least one surface. 
1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
2. Channel Width: Selected for applicable load criteria. 
3. Fittings and Accessories: Products provided by channel and angle manufacturer and 

designed for use with those items. 
4. Fitting and Accessory Materials: Same as those for channels and angles, except metal 

items may be stainless steel. 
5. Rated Strength: Selected to suit applicable load criteria. 
6. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 

D. Conduit and Cable Support Devices: Stainless-steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron. 

F. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, 
and bars; black and galvanized. 

G. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened 
portland cement concrete, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM F3125/F3125M, Grade A325. 

6. Toggle Bolts: Stainless-steel springhead type. 
7. Hanger Rods: Threaded steel. 
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2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 
and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with the following standards for application and installation requirements of hangers 
and supports, except where requirements on Drawings or in this Section are stricter: 

1. NECA 1. 
2. NECA 101 
3. NECA 102. 
4. NECA 105. 
5. NECA 111. 

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping 
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies. 

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 

D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in 
diameter. 

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or 
other support system, sized so capacity can be increased by at least 25 percent in future without 
exceeding specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings, and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC and RMC 
may be supported by openings through structure members, according to NFPA 70. 
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C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that comply with seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 

B. Use 3000 psi, 28-day compressive-strength concrete.  

C. Anchor equipment to concrete base as follows: 
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1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

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. Metal conduits and fittings. 
2. Nonmetallic conduits and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Surface raceways. 
5. Boxes, enclosures, and cabinets. 

1.3 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Sustainable Design Submittals: 

C. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 
 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 2 
HIGHLAND RESOURCE GROUP, LLC 
 

B. Qualification Data: For professional engineer. 

C. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their 
mounting provisions, including those for internal components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

4. Detailed description of conduit support devices and interconnections on which the 
certification is based and their installation requirements. 

D. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Metal Conduit: 
1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
2. GRC: Comply with ANSI C80.1 and UL 6. 
3. ARC: Comply with ANSI C80.5 and UL 6A. 
4. IMC: Comply with ANSI C80.6 and UL 1242. 

5. EMT: Comply with ANSI C80.3 and UL 797. 
6. FMC: Comply with UL 1; zinc-coated steel or aluminum. 
7. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

B. Metal Fittings: 
1. Comply with NEMA FB 1 and UL 514B. 
2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
3. Fittings, General: Listed and labeled for type of conduit, location, and use. 
4. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70. 
5. Fittings for EMT: 

a. Material: Steel or die-cast. 
b. Type: Setscrew or compression. 

6. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

7. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with 
overlapping sleeves protecting threaded joints. 
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C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Nonmetallic Conduit: 
1. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2. Fiberglass: 

a. Comply with NEMA TC 14. 
b. Comply with UL 2515 for aboveground raceways. 
c. Comply with UL 2420 for belowground raceways. 

3. ENT: Comply with NEMA TC 13 and UL 1653. 
4. RNC: Type EPC-40-PVC complying with NEMA TC 2 and UL 651 unless otherwise 

indicated. 
5. LFNC: Comply with UL 1660. 
6. Rigid HDPE: Comply with UL 651A. 
7. Continuous HDPE: Comply with UL 651A. 
8. Coilable HDPE: Preassembled with conductors or cables, and complying with 

ASTM D3485. 
9. RTRC: Comply with UL 2515A and NEMA TC 14. 

B. Nonmetallic Fittings: 
1. Fittings, General: Listed and labeled for type of conduit, location, and use. 
2. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type 

and material. 

a. Fittings for LFNC: Comply with UL 514B. 

3. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise 
indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

C. Wireway Covers: Screw-cover type unless otherwise indicated. 
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D. Finish: Manufacturer's standard enamel finish. 

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Description: Fiberglass polyester, extruded and fabricated to required size and shape, without 
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with 
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets. 

C. Description: PVC, extruded and fabricated to required size and shape, and having snap-on 
cover, mechanically coupled connections, and plastic fasteners. 

D. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for complete 
system. 

E. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.5 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 
Manufacturer's standard enamel finish. 

C. Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL 5A, and 
manufactured of rigid PVC with texture and color selected by Architect from manufacturer's 
standard colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing 
characteristics. 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

B. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 
gasketed cover. 

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

E. Metal Floor Boxes: 
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1. Material: Cast metal or sheet metal. 
2. Type: Semi-adjustable. 
3. Shape: Rectangular. 
4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

F. Nonmetallic Floor Boxes: Nonadjustable, rectangular. 

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. 
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight. 

H. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb. 

1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

I. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

J. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 

aluminum with gasketed cover. 

K. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

L. Device Box Dimensions: 4 inches square by 2-1/8 inches deep 

M. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge 
cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: Plastic. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

N. Cabinets: 

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 
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PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT 
2. Exposed, Not Subject to Severe Physical Damage: EMT 
3. Exposed and Subject to Severe Physical Damage: RMC Raceway locations include the 

following: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 
d. Gymnasiums. 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations: IMC 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel or nonmetallic in institutional and commercial kitchens and damp or wet locations. 

B. Minimum Raceway Size: 3/4-inch trade size. 

C. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings. Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer. 

3. EMT: Use setscrew or compression fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

D. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

F. Install surface raceways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 
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3.2 INSTALLATION 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 
equipment. 

D. Do not fasten conduits onto the bottom side of a metal deck roof. 

E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal raceway runs above water and steam piping. 

F. Complete raceway installation before starting conductor installation. 

G. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

H. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 
changes in direction. 

I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material 
and size involved. 

J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install 
conduits parallel or perpendicular to building lines. 

K. Support conduit within 12 inches of enclosures to which attached. 

L. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot intervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions. 
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 

each specific location. 

M. Stub-Ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 
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N. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

O. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

P. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG. 

Q. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits. 

R. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 

S. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

T. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length. 

U. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use. 

V. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods. 

W. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 
sealing fittings according to NFPA 70. 

X. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Conduit extending from interior to exterior of building. 
4. Conduit extending into pressurized duct and equipment. 
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5. Conduit extending into pressurized zones that are automatically controlled to maintain 
different pressure set points. 

6. Where otherwise required by NFPA 70. 

Y. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

Z. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install 
in each run of aboveground RMC and EMT conduit that is located where environmental 
temperature change may exceed 100 deg F and that has straight-run length that exceeds 
100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change. 
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change. 
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 

temperature change. 
d. Attics: 135 deg F temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change for PVC conduits. Install 
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

AA. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 36 inches of 
flexible conduit for recessed and semi-recessed luminaires, equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

BB. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
[center] [top] [bottom] of box unless otherwise indicated. 

CC. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box. 

DD. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

EE. Locate boxes so that cover or plate will not span different building finishes. 
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FF. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

GG. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

HH. Set metal floor boxes level and flush with finished floor surface. 

II. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install 0sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.4 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.5 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 260533 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. GFCI receptacles, 125 V, 20 A. 
3. SPD receptacles, 125 V, 20 A. 
4. Toggle switches, 120/277 V, 20 A. 
5. Occupancy sensors. 
6. Wall plates. 

1.3 DEFINITIONS 

A. AFCI: Arc-fault circuit interrupter. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates. 

C. Samples: One for each type of device and wall plate specified, in each color specified. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and use. 

B. Comply with NFPA 70. 

C. RoHS compliant. 

D. Comply with NEMA WD 1. 

E. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with requirements in this Section. 

F. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 
2. Cord and Plug Sets: Match equipment requirements. 

G. Device Color: 

1. Wiring Devices Connected to Normal Power System: As selected by Owner unless 
otherwise indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Essential Electrical System: Red. 
3. SPD Devices: Blue. 
4. Isolated-Ground Receptacles: As specified above, with orange triangle on face. 

H. Wall Plate Color: For plastic covers, match device color 

I. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 
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2.2 STANDARD-GRADE RECEPTACLES, 125 V, 20 A 

A. Duplex Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 

B. Isolated-Ground Duplex Receptacles, 125 V, 20 A: 
1. Description: Straight blade; equipment grounding contacts shall be connected only to 

green grounding screw terminal of the device and with inherent electrical isolation from 
mounting strap. Isolation shall be integral to receptacle construction and not dependent 
on removable parts. Two pole, three wire, and self-grounding. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 

C. Tamper-Resistant Duplex Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 
4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

D. Weather-Resistant Duplex Receptacle, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. Square face. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498. 
4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet 

Locations" Article. 

E. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only 

when a plug is inserted in the receptacle. Square face. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498. 
4. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.3 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A: 
1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 

pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type: Feed through. 
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A: 
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1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 
pole, three wire, and self-grounding. Integral shutters that operate only when a plug is 
inserted in the receptacle. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type: Feed through. 
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

C. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A: 
1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two 

pole, three wire, and self-grounding. Integral shutters that operate only when a plug is 
inserted in the receptacle. Square face. 

2. Configuration: NEMA WD 6, Configuration 5-15R. 
3. Type: Feed through. 
4. Standards: Comply with UL 498 and UL 943 Class A. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" and "Receptacles in Damp or Wet Locations" articles. 

2.4 SPD RECEPTACLES, 125 V, 20 A 

A. Duplex SPD Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral SPD in line to ground, 

line to neutral, and neutral to ground. LED indicator light. 
2. SPD Components: Multiple metal-oxide varistors; with a nominal clamp-level rating of 

400 V and minimum single transient pulse energy dissipation of 240 J, according to 
IEEE C62.41.2 and IEEE C62.45. 

3. Active SPD Indication: Visual and audible, with light visible in face of device to indicate 
device is "active" or "no longer in service." 

4. Configuration: NEMA WD 6, Configuration 5-20R. 
5. Standards: Comply with NEMA WD 1, UL 498, UL 1449, and FS W-C-596. 

B. Isolated-Ground Duplex SPD Receptacles, 125 V, 20 A: 
1. Description: Two pole, three wire, and self-grounding. Integral SPD in line to ground, 

line to neutral, and neutral to ground. LED indicator light. 
2. SPD Components: Multiple metal-oxide varistors; with a nominal clamp-level rating of 

400 V and minimum single transient pulse energy dissipation of 240 J, according to 
IEEE C62.41.2 and IEEE C62.45. 

3. Active SPD Indication: Visual and audible, with light visible in face of device to indicate 
device is "active" or "no longer in service." 

4. Grounding: Equipment grounding contacts shall be connected only to green grounding 
screw terminal of the device and with inherent electrical isolation from mounting strap. 
Isolation shall be integral to receptacle construction and not dependent on removable 
parts. 

5. Configuration: NEMA WD 6, Configuration 5-20R. 
6. Standards: Comply with UL 498, UL 1449, and FS W-C-596. 
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2.5 CORD AND PLUG SETS 

A. Match voltage and current ratings and number of conductors to requirements of equipment 
being connected. 

B. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-
insulated grounding conductor and ampacity of at least 130 percent of the equipment rating. 

C. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for 
connection. 

2.6 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A: 
1. Standards: Comply with UL 20 and FS W-S-896. 

B. Two-Pole Switches, 120/277 V, 20 A: 
1. Comply with UL 20 and FS W-S-896. 

C. Three-Way Switches, 120/277 V, 20 A: 
1. Comply with UL 20 and FS W-S-896. 

D. Four-Way Switches, 120/277 V, 20 A: 
1. Standards: Comply with UL 20 and FS W-S-896. 

2.7 OCCUPANCY SENSORS 

A. Wall Switch Sensor Light Switch, Dual Technology: 
1. Description: Switchbox-mounted, combination lighting-control sensor and conventional 

switch lighting-control unit using dual (ultrasonic and passive infrared) technology. 
2. Standards: Comply with UL 20. 
3. Rated 960 W at 120 V ac for tungsten lighting, 10 A at 120 V ac or 10 A at 277 V ac for 

fluorescent or LED lighting, and 1/4 hp at 120 V ac. 
4. Adjustable time delay of 10 minutes. 
5. Able to be locked to Manual-On mode. 
6. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc. 
7. Connections: Provisions for connection to BAS. 
8. Connections: RJ-45 communications outlet. 
9. Connections: Integral wireless networking. 

2.8 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces: Steel with white baked enamel, suitable for field painting. 
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3. Material for Unfinished Spaces: Galvanized steel 
4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations. 

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes, and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall comply with NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 



Proposed Renovations to Stockton University  02/05/2021 
Townsend Residential Life Center 
 

WIRING DEVICES 262726 - 7 
HIGHLAND RESOURCE GROUP, LLC 
 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 
blade at the top. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not 
required. 

3.3 IDENTIFICATION 

A. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 
engraved machine printing with black-filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes. 

B. Essential Electrical System: Mark receptacles supplied from the essential electrical system to 
allow easy identification using a self-adhesive label. 

3.4 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated 
digital-display indicators of measurement. 
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C. Perform the following tests and inspections: 

1. In healthcare facilities, prepare reports that comply with NFPA 99. 
2. Test Instruments: Use instruments that comply with UL 1436. 
3. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

D. Tests for Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault-current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

E. Wiring device will be considered defective if it does not pass tests and inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 262726 
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