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STATUTORY REQUIREMENTS 
 
Each and every provision of law and clause required by law to be inserted in this Contract shall be deemed to be 
inserted herein and the Contract shall be read and enforced as though it were included herein, and if through 
mistake or otherwise such provision is not inserted, or is not correctly inserted, then upon the application of either 
party, the Contract shall forthwith be physically amended to make such insertion. 
 
1.4  MISCELLANEOUS PROVISIONS 
 
1.4.1  CRIMINAL HISTORY INFORMATION 
 

(1)   Pursuant to Section 111 of the Public School Code of 1949, Act 34 of March 10, 1949, P.L. 30, No. 14, 
as amended, by H.B. 185, Session of 2006 (24 P.S. Section 1-111, et seq.) prospective employees of 
public and private schools, intermediate units and area vocational-technical schools, including, but not 
limited to, teachers, substitutes, janitors, cafeteria workers, independent contractors and their employees, 
except those employees and independent contractors and their employees who have no direct contact with 
children, are required, prior to employment, to furnish certain information, as set forth in the Public School 
Code. 

 
(2)  Act 34 Pennsylvania State Police Criminal Record Check.  Contractor shall submit, on a prescribed 
form, a report of criminal history record information from the Pennsylvania State Police for each employee 
assigned to and prior to such employee performing Work on the Project site.  The report from the 
Pennsylvania State Police shall be no more than one (1) year old.  To obtain this document, visit 
https://epatch.state.pa.us or mail a completed hard copy of the request form to the Pennsylvania State 
Police.  (Request form for mail can be found on the ePatch website.) Contractor shall submit the original of 
the required document before commencing work on the Project. 
 
(3)  Act 114 Federal Criminal History Record.  Act 114 of 2006, which adds an additional requirement to 
Section 111 of the Public School Code of 1949, requires independent contractors, subcontractors and their 
employees to submit to the Administrative Director or their designee a copy of their Federal criminal history 
record that is no more than one year old at time of submission.  In order to obtain a Federal criminal history 
record, the applicant must be fingerprinted.  Applicant can register with Register with IdentoGO at 
https://uenroll.identogo.com or by calling 1-844-321-2101. When registering, use the Service Code – 
1KG6XN to begin.  All Contractors or any of their employees who are on the Project site shall submit, prior 
to entering the Project site, a copy of the Federal Criminal History record from the FBI completed in the 
manner prescribed by the Department of Education. 

 
(4) All Contractors shall have background checks done on all of its employees and all of the 
Subcontractors' employees working on this Project. Background checks shall be in accordance with Section 
111 of the Public School Code of 1949, Act 34 of March 10, 1949, P.L. 30, No. 14, as amended, by H.B. 
185, Session of 2006 (24 P.S. Section 1-111, et seq.).  Contractors shall submit the original background 
check to the designated Owner's Representative, prior to any employee entering the Project site. The 
Owner shall have the right to determine fitness and exclude any Contractors’ and/or Subcontractors’ 
personnel who have a criminal record that would otherwise make the individual ineligible for employment 
with a public school under applicable law. 
 

 (5) All Contractors and Subcontractors shall refuse to employ as an independent contractor or employee 
on a public or private school, intermediate unit or area vocational-technical school any prospective 
employee whose Pennsylvania State Police Criminal Record Check and/or Federal Criminal History record 
information indicates that such prospective employee has been convicted of any of the following offenses: 

 
(a) An offense under one (1) or more of the following provisions of Title 18 of the Pennsylvania 

Consolidated Statutes: 
 
 
 

https://uenroll.identogo.com/
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 Chapter 25 (relating to criminal homicide). 
 Section 2702 (relating to aggravated assault). 
 Former section 2709(b) (relating to stalking). 
 Section 2709.1 (relating to stalking). 
 Section 2901 (relating to kidnapping). 
 Section 2902 (relating to unlawful restraint). 
 Section 3121 (relating to rape). 
 Section 3122.1 (relating to statutory sexual assault). 
 Section 3123 (relating to involuntary deviate sexual intercourse). 
 Section 3124.1 (relating to sexual assault). 
 Section 3125 (relating to aggravated indecent assault). 
 Section 3126 (relating to indecent assault). 
 Section 3127 (relating to indecent exposure). 
 Section 4302 (relating to incest). 
 Section 4303 (relating to concealing death of child). 
 Section 4304 (relating to endangering welfare of children). 
 Section 4305 (relating to dealing in infant children). 
 A felony offense under Section 5902(b) (relating to prostitution and related offenses). 
 Section 5903(c) or (d) (relating to obscene and other sexual materials and performances). 
 Section 6301 (relating to corruption of minors). 
 Section 6312 (relating to sexual abuse of children). 
 

(b) An offense designated as a felony under the act of April 14, 1972 (P.L. 233, No. 64), known as 
“The Controlled Substance, Drug, Device and Cosmetic Act.” 

(c) An out-of-State or Federal offense similar in nature to those crimes listed in Paragraphs 
1.4.3.6(a) and 1.4.3.6(b). 

 
(6) Notwithstanding Paragraphs 1.4.3.2, 1.4.3.3 and 1.4.3.4, prior to April 1, 2007, the Owner may, at its 
discretion, employ in-State applicants on a provisional basis for a single period not to exceed thirty (30) 
days and, out-of-State applicants on a provisional basis for a single period not to exceed ninety (90) days, 
and, after March 31, 2007, the Owner may employ any applicants on a provisional basis for a single period 
not to exceed ninety (90) days, except during a lawful strike proceeding under the provisions of the act of 
July 23, 1970 (P.L. 563, No. 195), known as the “Public Employee Relations Act (43 P.S. Section 1101.201, 
et seq.),” provided that all of the following conditions are met: (a) the applicant has applied for the 
information required under Paragraphs 1.4.3.2, 1.4.3.3 and 1.4.3.4, where applicable, and the applicant 
provides a copy of the appropriate completed request forms to the Owner; (b) the Owner has no knowledge 
of information pertaining to the applicant which would disqualify him or her from employment pursuant to 
Paragraph 1.4.3.6; (c) the applicant swears or affirms in writing that he or she is not disqualified from 
employment pursuant to Paragraph 1.4.3.6; (d) if the information obtained pursuant to Paragraphs 1.4.3.2, 
1.4.3.3 and 1.4.3.4 reveals that the applicant is disqualified from employment pursuant to Paragraph 
1.4.3.6, the applicant shall be suspended and subject to termination proceedings as provided for by law; 
and (e) the Owner requires that the applicant not be permitted to work alone with children and that the 
applicant work in the immediate vicinity of a permanent employee. 
 

 (7) If the decision not to award a contract to the low bidder is based in whole or in part on criminal history 
record information, the contractor will be so notified in writing. 
 

 (8) Criminal History Record Information shall be submitted prior to any such personnel being on the 
Project site. 

 
 (9) Act 24 of 2011 and Act 82 of 2012 Arrest/Conviction Report and Certification Form (PDE-6004).  The 

successful vendor shall have the Arrest/Conviction Report and Certification Form (PDE-6004) completed by 
any of their employees who are assigned to the Project site, and shall submit this form to the Owner for 
review prior to the employee entering or performing Work on the Project site.   
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1.4.2  ACT 151 CHILD ABUSE HISTORY INFORMATION 
 
 1. Any personnel of the Contractor or their Subcontractors or suppliers, who may come in contact with 

students during the Work of this Project, shall be subject to a Child Abuse History Clearance. 
 2. Prior to commencing Work under the Contract, Contractor shall submit for any employee or 

independent contractor who would be working on the School District's site, pursuant to Work 
contemplated in the Contract, an official clearance statement obtained from the Pennsylvania 
Department of Public Welfare pursuant to Act 151 of December 16, 1994 (P.L. 1292), subchapter C.2 
of the Child Protective Services Law, as amended from time to time.  The clearance may be obtained 
by visiting https://www.compass.state.pa.us/cwis or by mailing a completed hard copy of the request 
form to the Department of Public Welfare.  (The hard copy request form can be found at 
http://www.dpw.state.pa.us/cs/groups/webcontent/documents/form/s 001762.pdf.)   

 3. Child Abuse History Clearance Forms shall be submitted prior to personnel being allowed on the site. 
 4.  The Owner shall have the right to exclude any of the Contractor’s personnel who have a record of 

criminal activity that involves a minor from the Work of this Project. 
 5.  Non submission or late submissions of these forms shall be grounds for withholding of payments or 

for the adjustment of payments as determined by the Owner and Architect. 
 6. Included at the end of this document is a list of Clearance Requirements for Contractors and Vendors 

(for reference only). 
 
1.4.3 ARREST/CONVICTION REPORT & CERTIFICATION FORM 
 

1. Pursuant to 24 P.S. §1-111(c.4) and (j), the Pennsylvania Department of Education developed this 
standardized form (PDE-6004) to be used by current and prospective employees of public and private 
schools, intermediate units ,and area vocational-technical schools. 

2. As required by subsection (c.4) and (j)(2) of 24 P.S. §1-111, this form shall be completed and submitted by 
all current and prospective employees of said institutions to provide written reporting of any arrest or 
conviction for an offense enumerated under 24 P.S. §§1-111(e)and (f.1) and to provide notification of 
having been named as a perpetrator of a founded report of child abuse within the past five (5) years as 
defined by the Child Protective Services Law. 

3. As required by subsection (j)(4) of 24 P.S. §1-111, this form also shall be utilized by current and 
prospective employees to provide written notice within seventy-two (72) hours after a subsequent arrest or 
conviction for an offense enumerated under 24 P.S. §§1-111(e)or (f.1). 

4. In accordance with 24 P.S. §1-111, employees completing this form are required to submit the form to the 
administrator or other person responsible for employment decisions in a school entity. Please contact a 
supervisor or the school entity administration office with any questions regarding the PDE 6004, including 
to whom the form should be sent. 

5. Form shall be signed and dated as of the date you are submitting your clearances to the Owner. If this form 
is past-dated it will not be accepted. 

 
END OF DOCUMENT 

http://www.dpw.state.pa.us/cs/groups/webcontent/documents/form/s%20001762.pdf
https://www.education.pa.gov/Documents/Teachers-Administrators/Background%20Checks/Arrest%20or%20Conviction%20form.pdf
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SECTION 01 12 00 - MULTIPLE CONTRACT SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes a summary of each contract, including responsibilities for coordination and temporary 
facilities and controls. 

1. Stipulation:  The General Conditions of the Contract and other Sections apply to the Work as a 
whole and have the same force and effect upon, and be equally applicable to, each Contractor 
with whom the Owner shall have entered into a Contract to perform a part or parts of the Project.  
Any subcontractor employed in the Work shall likewise be bound by the aforesaid stipulation 
insofar as it may be applicable to their subcontract. 

B. Specific requirements for Work of each contract are also indicated in individual Specification Sections and 
on Drawings. 

C. The Work will be accomplished by 7 Prime Contractors.  The Owner may contract with additional entities 
for elements to be provided by Owner.  Prime Contractors shall coordinate and cooperate with the other 
Prime Contractors as well as the other entities with which the Owner may elect to contract. 

D. Conflicts:  If a conflict between the Contract Documents and this Section is realized, the requirements of 
this Section shall govern.  If an item is indicated in the Contract Documents but not specifically referenced 
in this Section, the Contractor who is assigned responsibility for the Contract Documents that indicates 
the item shall provide the item. 

E. Means and Methods:  Contractors shall supervise their Work, using their best skills and attention.  The 
Contractor shall be solely responsible for construction means, methods, techniques, sequences, 
dimensions, procedures, and/or coordinating all portions of their Work with all Work to be performed 
under separate contracts and/or other Prime Contracts. 

1.3 DEFINITIONS 

A. Permanent Enclosure:  As determined by Architect, the condition at which roofing is insulated and 
weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent 
construction or substantial temporary closures equivalent in weather protection to permanent 
construction. 

B. "General Construction Contractor":  This term comprises all variations used in the Contract Documents, 
including other terms and abbreviations such as "General Contractor," "G.C.," "G.T.," "Steel Contractor" 
or "Masonry Contractor," to denote the contractor responsible for Work that is part of the General 
Construction Contract as defined elsewhere in this Section. 
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C. "Roofing Construction Contractor":  This term comprises all variations used in the Contract Documents, 
including other terms and abbreviations such as "Roofer" "Roofing Contractor," "Roof Installer" or "R.C." 
to denote the contractor responsible for Work that is part of the Roofing Construction Contract as defined 
elsewhere in this Section. The Roofing Construction Contract will be Scott Macczak Roofing, Mohnton, 
PA. 

D. "Plumbing Contractor":  This term comprises all variations used in the Contract Documents, including 
abbreviations such as "P.C." to denote the contractor responsible for Work that is part of the Plumbing 
Construction Contract as defined elsewhere in this Section. 

E. "Fire Protection Contractor":  This term comprises all variations used in the Contract Documents, 
including abbreviations such as "F.P." to denote the contractor responsible for Work that is part of the 
Fire Protection Contract as defined elsewhere in this Section.  The Fire Protection Contractor will be 
Anchor Fire Protection, Perkiomenville, PA. 

F. "HVAC Construction Contractor":  This term comprises all variations used in the Contract Documents, 
including other terms and abbreviations such as "Mechanical Contractor", "Heating Contractor", "Heating, 
Ventilating and Air Conditioning Contractor", "M.C.", "H.C.", "HVAC.C.", or "ATC Contractor", to denote 
the contractor responsible for Work that is part of the HVAC Construction Contract as defined elsewhere 
in this Section. 

G. "Electrical Construction Contractor":  This term comprises all variations used in the Contract Documents, 
including abbreviations such as "E.C." to denote the contractor responsible for Work that is part of the 
Electrical Construction Contract as defined elsewhere in this Section. 

H. "Fire Alarm and Security Construction Contractor":  This term comprises all variations used in the 
Contract Documents, including abbreviations such as "F.A." to denote the contractor responsible for Work 
that is part of the Fire Alarm and Security Construction Contract as defined elsewhere in this Section.  
The Fire Alarm and Security Contractor will be Security First, Shillington, PA. 

1.4 CONTRACTS IN THE WORK 

A. The Work covered by the Contract Documents shall be executed under the following multiple prime 
Contracts.  Refer to the following Article, "Work Required," for the summary of work for each Contract. 

1. Contract No. 1: General Construction Contract 
2. Contract No. 2: Roofing Construction Contract 
3. Contract No. 3: Plumbing Construction Contract  
4. Contract No. 4: Fire Protection Construction Contract 
5. Contract No. 5: HVAC Construction Contract 
6. Contract No. 6: Electrical Construction Contract 
7. Contract No. 7: Fire Alarm and Security Construction Contract 

B. Each Contract includes furnishing all plant, labor, materials, equipment, appurtenances, and cutting and 
patching necessary to complete the Work under the respective contract category as called for in the 
Contract Documents or reasonably inferable therefrom. 

C. The award of separate contracts shall in no way imply the omission of any work, services, or 
coordination/ cooperation among trades that is normally required in the award of a single contract for 
work. 

D. While generally divided or arranged in a manner that illustrates, describes or otherwise indicates the work 
required under a particular contract category, the Specifications and Drawings contain information that is 
pertinent or related to more than one contract or trade.  Each Contractor is responsible to review the 
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information contained in these documents and determine the extent to which their contract must be 
performed to properly fit or connect with the work of other contracts.  The arranging of Specifications and 
Drawings into divisions, sections, or series shall in no way prohibit or inhibit the Contractor from 
ascertaining their complete scope of work. 

E. The Owner will determine which Contractor is responsible for any part or parts of the Work where the 
contract responsibility may be obscure or in conflict. 

F. In lieu of directions to the contrary, each Contractor shall assume that their work shall connect with the 
work of other Contracts wherever such work terminates. 

G. Additional separate contracts may be awarded by the Owner for other work related to this Project. 

1.5 COORDINATION ACTIVITIES 

A. It is the mutual responsibility of the Contractors to coordinate their work with each other in accordance 
with the Construction Project Schedule. 

B. Pre-Planning:  Each Contractor shall coordinate their activities in advance of their implementation with 
those of the other Contractors and other entities involved in the Project, to assure efficient and orderly 
installation of each part of the work, especially where dependent upon each other for proper installation, 
connection and operation.  Each Contractor shall be aware of the work of other Contractors and the 
impact or relationship of that work to his scope of work.  Such administrative activities include, but are not 
limited to, the following: 

1. Where installation of one part of the Work is dependent on installation of other components, either 
before or after its own installation, schedule construction activities in the sequence required to 
obtain the best results. 

2. Where availability of space is limited, coordinate installation of different components to assure 
maximum accessibility for required maintenance, service and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
4. Where necessary, prepare a memorandum for distribution to each entity involved outlining special 

procedures required for coordination.  Include such items as required notices, reports and 
attendance at meetings. 

5. Prepare similar memoranda for the Owner, Architect, and separate Contractors, where 
coordination of their work or activities is required. 

6. Coordination requirements apply to changes in the work resulting from clarifications, field 
directives, change orders, etc. 

7. Take all other actions to coordinate work of other Contractors. 

C. Contractors shall coordinate scheduling and time of required administrative procedures with construction 
activities of the other Contractors to avoid conflicts and ensure orderly progress of the Work.  Such 
administrative activities include, but are not limited to, the following: 

1. Preparation of schedules. 
2. Installation and removal of temporary facilities. 
3. Delivery and processing of submittals. 
4. Progress meetings. 
5. Project closeout activities. 

D. Project coordination activities include, but are not limited to, the following: 

1. Overall coordination of the Work will be provided by the Owner.  Each Contractor shall provide all 
required coordination relative to its scope of work. 
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2. Coordinate shared access to workspaces. 
3. Coordinate product selections for compatibility. 
4. Provide overall coordination of temporary facilities and controls. 
5. Coordinate and approve interruptions of permanent and temporary utilities, including those 

necessary to make connections for temporary services. 
6. Coordinate construction and operations of the Work with work performed by each Contract and 

other Prime contracts. 
7. Coordinate sequence of activities to accommodate tests and inspections, and coordinate schedule 

of tests and inspections. 
8. Provide progress cleaning of common areas and coordinate progress cleaning of areas or pieces 

of equipment where more than one contractor has worked. 

1.6 GENERAL REQUIREMENTS OF CONTRACTS 

A. Extent of Contract:  Unless the Agreement contains a more specific description of the Work of each 
Contract, requirements indicated on Drawings and in Specification Sections determine which contract 
includes a specific element of Project. 

1. Unless otherwise indicated, the work described in this Section for each contract shall be complete 
systems and assemblies, including products, components, accessories, and installation required 
by the Contract Documents. 

2. Selective Demolition:  Reference Division 02 Sections.  Plumbing, Fire Protection, HVAC, 
Electrical, and Fire Alarm and Security Contractors shall disconnect and remove all existing 
equipment and work associated with their respective trades as indicated or as required in the 
areas to be demolished whether specifically referenced or not. 

3. Trenches and other excavation for the work of each contract shall be considered cutting and 
patching and shall be by the trade requiring the same. 

4. Blocking, backing panels, sleeves, and metal fabrication supports for the work of each contract 
shall be the work of each contract for its own work unless noted otherwise. 

5. Furnishing and installing access panels for the work of each contract shall be the work of each 
contract for its own work. 

6. Equipment pads for the work of each contract shall be the work of each contract for its own work 
unless noted otherwise. 

7. Roof-mounted equipment curbs shall be furnished and installed by the HVAC Contractor.  Roofing 
Contractor shall be responsible for flashing, weather-tightness and warranty of existing roof where 
new curbs are installed. 

8. Painting for the work of each contract shall be the work of the General Construction Contract 
unless noted otherwise. 

9. Coordinate construction activities to ensure that operations are carried out with consideration 
given to conservation of energy, water and materials. 

10. Cutting and Patching:  Provided under each contract for its own work unless noted otherwise.  All 
trenching inside the building is considered cutting and patching. 

11. Through-penetration firestopping for the work of each contract shall be provided by each contract 
for its own work unless noted otherwise. 

12. Sealing Penetrations:  Penetrations shall be sealed by the Contractor whose work requires the 
penetration. 

13. Supplemental Structural Steel Framing:  Supplemental steel framing shall be provided by the 
General Contractor for roof openings as indicated on the Structural Drawings.   

14. Layout for supplemental steel framing for Plumbing, Fire Protection, HVAC and Electrical work 
shall be provided by Contractor whose work requires framing. 

15. Reinforcement of Structural Framing for HVAC, Plumbing, Fire Protection, and Electrical Work:  
Furnished and installed by the Contractor whose work is loading new or existing framing.  
Contractor requiring the same shall verify that reinforcement has been provided accordingly and 
report deficiencies to Owner. 
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16. Sinks:  Sinks and fixtures scheduled by the Plumbing Contractor in countertops shall be installed 
by the Plumbing Contractor.  The Plumbing Contractor is responsible for providing a completely 
operational sink at all sink locations. 

17. Electrified Door Hardware:  Furnished and installed by General Contractor; wired, connected, and 
energized by the Electrical and Fire Alarm and Security Contractors. 

B. Product Submittals:  Each contractor shall provide the other contractors approved submittals that affect 
other Contractors' work. 

1. Where an Acceptable Manufacturer or Alternate Bid Manufacturer is provided in lieu of the Basis 
of Design Manufacturer, Contractor shall highlight all product deviations from the Basis of Design 
Manufacturer that will affect the work of other Prime Contractors.  Additional costs to incorporate 
the product of an Acceptable Manufacturer or Alternate Bid Manufacturer into the work shall be 
the responsibility of the Contractor providing the product. 

C. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary facilities and 
controls indicated in this Section and in Division 01 Section "Temporary Facilities and Controls," each 
contractor is responsible for the following: 

1. Installation, operation, maintenance, and removal of each temporary facility necessary for its own 
normal construction activity, and costs and use charges associated with each facility, except as 
otherwise provided for in this Section. 

2. Plug-in electric power cords and extension cords, supplementary plug-in task lighting, and special 
lighting necessary exclusively for its own activities. 

3. Its own storage and fabrication sheds. 
4. Temporary enclosures for its own construction activities. 
5. Staging and scaffolding for its own construction activities. 
6. General hoisting facilities for its own construction activities. 
7. Waste disposal facilities, including collection and legal disposal of its own hazardous, dangerous, 

unsanitary, or other harmful waste materials. 
8. Progress cleaning of work areas affected by its operations on a daily basis. 
9. Secure lockup of its own tools, materials, and equipment. 
10. Construction aids and miscellaneous services and facilities necessary exclusively for its own 

construction activities. 

D. Temporary Heating, Cooling, and Ventilation:  The General Construction Contract is responsible for 
temporary heating, cooling, and ventilation, including utility-use charges, temporary meters, and 
temporary connections. 

E. Temporary Electrical and Lighting Service and Distribution:  Electrical Construction Contract is 
responsible for temporary electrical and lighting service and distribution throughout the duration of the 
project including installation, maintenance, and removal charges, temporary connections, temporary 
meters, panels, feeders, utility poles, etc., necessary for a complete system adequate to support 
construction activities as required by the Project Schedule. 

1.7 CONSTRUCTION CONTRACTS 

A. The Work of each Contract category is defined by, but not limited to, the descriptions of work (if any), the 
Divisions or Sections of the Specifications, and the Drawings indicated in the following paragraphs.  
Descriptions of work, if any, are abbreviated or cover miscellaneous items and are not intended to be 
comprehensive.  Each Contract shall include all work that is required and called for in the description of 
work, in the referenced Divisions or Sections of the Specifications, and on the referenced Drawings, 
except where otherwise indicated. 
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B. Contract No. 1 – General Construction Contract: 

1. The work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements. 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. Divisions 03 through 10 
d. All/any other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. A-Series Drawings 
c. S-Series Drawings 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

C. Contract No. 2 – Roofing Construction Contract 

1. The Work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements. 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. All other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. Drawing A-1 
c. Drawings H-1 and H-2 (new and existing roof openings) 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

D. Contract No. 3 – Plumbing Construction Contract 

1. The work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements. 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. Division 22 Sections 
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d. All/any other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. Drawing A-1 
c. P-Series Drawings 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

E. Contract No. 4 – Fire Protection Construction Contract 

1. The work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements. 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. Division 21 Sections 
d. All/any other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. Drawing A-1 
c. FP-Series Drawings 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

F. Contract No. 5 – HVAC Construction Contract 

1. The work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements. 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. Division 23 Sections 
d. All/any other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. Drawing A-1 
c. H-Series Drawings 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

 

 



ROCKLAND ST. SRI EXPANSION  01 12 00 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021  MULTIPLE CONTRACT SUMMARY 
 

 
01 12 00 - 8 

Copyright © 2018 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

G. Contract No. 6 – Electrical Construction Contract: 

1. The work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. Division 26 Sections 
d. All other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. Drawing A-1 
c. E-Series Drawings 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

H. Contract No. 7 – Fire Alarm and Security Construction Contract 

1. The work of this Bid Package consists of the Work detailed by the following Specification Sections 
and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings 
or Specification.  Unless otherwise specifically noted, all Work to be performed shall consist of 
providing all labor, materials, equipment, and whatever is necessary to complete the Work in 
accordance with the Specifications and applicable codes. 

2. Bidding and Contract Requirements. 
3. Specifications: 

a. Division 01 Sections 
b. Section 02 41 19 
c. Section 28 31 11 
d. All/any other Sections indicating or referencing Work for this Contract. 

4. Drawings: 

a. Cover Sheet 
b. Drawing A-1 
c. E-Series Drawings 
d. All/any Drawings showing or referencing Work indicated for this Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 12 00 
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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 Conditions and other Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of cutting and 
patching. 

B. Related Requirements: 

1. Division 02 Section "Selective Demolition" for demolition and removal of selected portions of the 
building. 

2. Individual Specification Sections for specific requirements relating to cutting and patching. 

1.3 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of 
other work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Cutting and Patching Plan:  Submit plan describing procedures at least 10 days prior to the time cutting 
and patching will be performed.  Include the following information: 

1. Extent:  Describe reason for and extent of each occurrence of cutting and patching. 
2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural 

elements and operating components as well as changes in building appearance and other 
significant visual elements. 

3. Products:  List products to be used for patching and firms or entities that will perform patching 
work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utilities and Mechanical and Electrical Systems:  List services and systems that cutting and 

patching procedures will disturb or affect.  List services and systems that will be relocated and 
those that will be temporarily out of service.  Indicate length of time permanent services and 
systems will be disrupted. 

a. Include description of provisions for temporary services and systems during interruption of 
permanent services and systems. 
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6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural 
elements, submit details and engineering calculations showing integration of reinforcement with 
original structure. 

1.5 QUALITY ASSURANCE 

A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements:  When cutting and patching structural elements, notify Owner of locations 
and details of cutting and await directions from Owner before proceeding.  Shore, brace, and 
support structural elements during cutting and patching.  Do not cut and patch structural elements 
in a manner that could change their load-carrying capacity or increase deflection. 

a. Bearing walls. 
b. Structural steel. 
c. Lintels. 
d. Structural decking. 
e. Miscellaneous structural metals. 
f. Equipment supports. 
g. Piping, ductwork, vessels, and equipment. 

2. Operational Elements:  Do not cut and patch operating elements and related components in a 
manner that results in reducing their capacity to perform as intended or that result in increased 
maintenance or decreased operational life or safety.  Operational elements include, but are not 
limited to, the following: 

a. Primary operational systems and equipment. 
b. Fire-suppression systems. 
c. Mechanical systems piping and ducts. 
d. Control systems. 
e. Communication systems. 
f. Fire-detection and -alarm systems. 
g. Electrical wiring systems. 

3. Other Construction Elements:  Do not cut and patch other construction elements or components in 
a manner that could change their load-carrying capacity, that results in reducing their capacity to 
perform as intended, or that results in increased maintenance or decreased operational life or 
safety.  Other construction elements include, but are not limited to, the following: 

a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Equipment supports. 
d. Piping, ductwork, vessels, and equipment. 
e. Noise- and vibration-control elements and systems. 

4. Visual Elements:  Do not cut and patch construction in a manner that results in visual evidence of 
cutting and patching.  Do not cut and patch exposed construction in a manner that would, in 
Architect's opinion, reduce the building's aesthetic qualities.  Remove and replace construction 
that has been cut and patched in a visually unsatisfactory manner. 

a. Retain the original installer or fabricator for cutting and patching; if it is not possible to 
engage the original installer or fabricator, engage another recognized, experienced and 
specialized firm. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use 
materials that visually match in-place adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will 
provide a match acceptable to Owner for the visual and functional performance of in-place 
materials. 

2. Use materials whose installed performance is equal to or greater than the in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, 
examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for 
compliance with requirements for installation tolerances and other conditions affecting performance.  
Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes 
or primers. 

3.2 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with 
cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance of other 
construction, and subsequently patch as required to restore surfaces to their original condition. 

2. Cutting and patching operations include, but are not limited to, the following; unless specifically 
noted otherwise: 

a. Trenching floor slabs in existing building. 
b. Cutting openings in existing walls, ceilings or surfaces for new work. 
c. Clearance required to installation of new work. 
d. Access required to install new thermal and moisture protection products. 
e. Access path to move new equipment to installation location. 
f. Installation of blocking or other miscellaneous support materials in existing construction. 
g. Coordination of work to review existing conditions, uncover work for access or inspection, 

to obtain samples for testing, or to allow alterations for other similar purposes. 
h. Installation of conduits, pipes, ducts, and wiring in existing surfaces. 
i. Restoration and reinstallation of non-complying work shall be installed per specification 

section that governs the work in accordance with cutting and patching requirements. 
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B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during 
installation or cutting and patching operations, by methods and with materials so as not to void existing 
warranties. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide 
protection from adverse weather conditions for portions of Project that might be exposed during cutting 
and patching operations. 

E. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are 
required to be removed, relocated, or abandoned, bypass such services/systems before cutting to 
prevent interruption to occupied areas. 

F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, 
including excavation, using methods least likely to damage elements retained or adjoining construction.  If 
possible, review proposed procedures with original Installer; comply with original Installer's written 
recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 
chopping.  Cut holes and slots neatly to minimum size required, and with minimum disturbance of 
adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core 

drill. 
4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  

Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture 
or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are complete. 

G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following 
performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide 
materials and comply with installation requirements specified in other Sections, where applicable. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate 
physical integrity of installation. 

2. Trenches:  Unless otherwise indicated, fill trenches with structural fill compacted in accordance 
with project requirements.  Install ½ inch dowels at 24 inches o.c. and install concrete in 
accordance with requirements in Division 03 Section "Cast-in-Place Concrete." 

3. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into 
retained adjoining construction in a manner that will minimize evidence of patching and refinishing. 

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials. 

b. Restore damaged pipe covering to its original condition. 

4. Floors and Walls:  Where walls or partitions that are removed extend from one finished area into 
another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of 
uniform finish, color, texture, and appearance.  Remove in-place floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 
intermediate paint coats appropriate for substrate over the patch, and apply final paint coat 
over entire unbroken surface containing the patch.  Provide additional coats until patch 
blends with adjacent surfaces. 
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5. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface 
of uniform appearance. 

6. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

7. Restore work with new products in accordance with requirements of Contract Documents. 
8. Fit work tightly to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 
9. Refinish surfaces to match adjacent finishes.  For continuous surfaces, refinish to nearest 

intersection; for an assembly, refinish entire unit. 

H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, 
oils, putty, and similar materials from adjacent finished surfaces. 

END OF SECTION 01 73 29 
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SECTION 02 41 19 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 
2. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Division 01 Section "Cutting and Patching" for cutting and patching requirements. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site unless indicated to 
be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and 
deliver to Owner ready for reuse. 

C. Remove and Reinstall:  Detach items from existing construction, prepare for reuse, and reinstall where 
indicated. 

D. Existing to Remain:  Existing items of construction that are not to be permanently removed and that are 
not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and 
equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be 
salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be 
uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of 
demolition. 

B. Predemolition Photographs or Video:  Submit before Work begins. 

1.6 CLOSEOUT SUBMITTALS 

A. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to 
accept hazardous wastes. 

1.7 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification program. 

1.8 FIELD CONDITIONS 

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

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

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

1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect 
and Owner.  Hazardous materials will be removed by Owner under a separate contract. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage 
during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

PART 2 - PRODUCTS 

2.1 PEFORMANCE REQUIREMENTS 

A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective 
demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. 

B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition operations. 

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

C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or 
design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a 
written report to Architect. 

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

1. Perform regular surveys as the Work progresses to detect hazards resulting from selective 
demolition activities. 

E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs. 

1. Inventory and record the condition of items to be removed and salvaged.  Provide photographs of 
conditions that might be misconstrued as damage caused by salvage operations. 

2. Before selective demolition or removal of existing building elements that will be reproduced or 
duplicated in final Work, make permanent record of measurements, materials, and construction 
details required to make exact reproduction. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and protect them 
against damage. 

1. Comply with requirements for existing services/systems interruptions specified in Division 01 
Section "Summary." 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, disconnect, and 
seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively 
demolished. 

1. Contractor shall arrange to shut off indicated services/systems as required by the performance of 
the work. 

2. Arrange to shut off indicated utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide temporary 

services/systems that bypass area of selective demolition and that maintain continuity of 
services/systems to other parts of building. 

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, 
equipment, and components indicated to be removed. 

a. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material. 
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c. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
d. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment 
operational. 

e. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 
equipment and deliver to Owner. 

f. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork 
material. 

3.3 PROTECTION 

A. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to 
people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and to and 
from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of existing 
construction on exterior surfaces and new construction, to prevent water leakage and damage to 
structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed 
during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in 

Division 01 Section "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General:  Demolish and remove existing construction only to the extent required by new construction and 
as indicated.  Use methods required to complete the Work within limitations of governing regulations and 
as follows: 

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting 
methods least likely to damage construction to remain or adjoining construction. Use hand tools or 
small power tools designed for sawing or grinding, not hammering and chopping. Temporarily 
cover openings to remain. 

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing 
finished surfaces. 

3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, 
such as duct and pipe interiors, verify condition and contents of hidden space before starting 
flame-cutting operations. Maintain portable fire-suppression devices during flame-cutting 
operations. 

4. Maintain fire watch during and for at least 4 hours after flame-cutting operations. 
5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly 

dispose of off-site. 
7. Locate selective demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing. 
8. Dispose of demolished items and materials legally and promptly. 
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B. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to 
ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

1. Comply with requirements for access and protection specified in Division 01 Section "Temporary 
Facilities and Controls." 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's designated storage area. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated.  Comply with installation requirements for new materials and 

equipment.  Provide connections, supports, and miscellaneous materials necessary to make item 
functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during 
selective demolition.  When permitted by Architect, items may be removed to a suitable, protected 
storage location during selective demolition and cleaned and reinstalled in their original locations after 
selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at 
regular intervals using power-driven saw, then remove concrete between saw cuts. 

B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using 
power-driven saw, then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property.  Remove demolition waste materials from Project site 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and 

areas. 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 
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3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition 
operations.  Return adjacent areas to condition existing before selective demolition operations began. 

END OF SECTION 02 41 19 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

1. Slabs-on-grade. 
2. Concrete sealer. 
3. Other cast-in-place concrete as indicated on the Drawings. 

B. Related Sections: 

1. Division 07 Section "Joint Sealants" for sealants used in conjunction with interior and exterior 
concrete work. 

2. Division 09 Sections for application of finish materials/systems to concrete surfaces. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  
blended hydraulic cement; subject to compliance with requirements. 

B. Water/Cement Ratio (W/CM):  The ratio by weight of water to cementitious material. 

1.4 ACTION SUBMITTALS 

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

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

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

C. Admixtures: 

1. Include limitations of use, including restrictions on cementitious materials, supplementary 
cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, 
relative humidity at time of concrete placement, curing conditions, and use of other admixtures. 

D. Steel Reinforcement Shop Drawings:  Comply with ACI SP-066.  Include placing drawings that detail 
fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, 
hoop spacing, and supports for concrete reinforcement. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Professional Engineer, Installer, ready-mixed manufacturer, and testing agency. 

B. Welding certificates. 

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

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Curing compounds. 
6. Floor and slab treatments. 
7. Repair materials. 

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

1. Portland cement. 
2. Aggregates. 
3. Admixtures. 

E. Field quality-control reports from testing agency, 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete Work 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. 

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

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production 
Facilities." 

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, 
qualified in accordance with ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing Technician, 
Grade 1, according to ACI CP-1 or an equivalent certification program.  Laboratory testing agency 
supervisor shall be ACI-certified concrete laboratory testing technician, Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from 
single manufacturer. 

E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural 
Welding Code - Reinforcing Steel." 

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

1. ACI 301, "Specifications for Structural Concrete," 
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2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 
3. ACI 318 "Building Code Requirements for Reinforced Concrete." 

1.7 PREINSTALLATION MEETINGS:   

A. Conduct conference at Project site. 

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

a. Contractor's superintendent. 
b. Ready-mix concrete manufacturer. 
c. Concrete subcontractor. 
d. Testing and inspection agency identified in Part 3 Section in Field Quality Control. 

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

3. Inspect project conditions. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301 

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

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

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

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

follows: 

a. APA HDO (high-density overlay). 
b. APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed. 
c. APA Plyform Class 1, B-B or better; mill oiled and edge sealed. 

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

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
2. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Laticrete International, Inc., "L&MTM DEBOND." 
b. Euclid Chemical Company, an RPM company, "FormShield Pure." 
c. W.R. Meadows, Inc.; "Duogard N.E." 

2.2 STEEL REINFORCEMENT 

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

B. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from deformed bars, assembled with clips. 

C. Deformed-Steel Wire:  ASTM A 496/A 496M. 

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

2.3 REINFORCEMENT ACCESSORIES 

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

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

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

2. For slabs-on-grade, use supports with sand plates or horizontal runners where wetted base 
material will not support chair legs. 

3. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-polymer-
coated wire bar supports. 

2.4 CONCRETE MATERIALS 

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

1. Portland Cement:  ASTM C 150, Type I or Type III. 
2. Flyash, pozzolan, slag or silica fume are not permitted in any design mix. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide 
aggregates from a single source. 

1. Coarse Aggregate:  Clean, uncoated, processed aggregate containing no clay, mud, loam, or 
foreign matter; crushed stone, processed from natural rock or stone, with maximum size between 
¾" and 1-1/2", and with a minimum size Number 4. 

2. Fine Aggregate:  Clean, sharp, natural sand free from loam, clay, lumps, or other deleterious 
substances.  Hard and durable particles varying from fine to particles passing a 3/8" screen, of 
which at least 12% shall pass a 50-mesh screen.  Dune sand, bank-run sand and manufactured 
sand shall not be used. 

3. Local aggregates not complying with ASTM C 33, but which have shown by special test or actual 
service to produce concrete of adequate strength and durability, may be used when acceptable to 
the Architect. 
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4. For exposed interior surfaces, do not use fine or coarse aggregates that contain substrates that 
cause spalling. 

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

D. Volatile Organic Compounds (VOC's):  No product used shall contain a level of VOC's exceeding the 
limits established by the EPA in 40 CFR Part 59. 

2.5 ADMIXTURES 

A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble 
chloride ions by mass of cementitious material and to be compatible with other admixtures and 
cementitious materials.  Use of calcium chloride is not permitted. 

B. Air-Entraining Admixture:   ASTM C 260. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company.; "Air-Mix" or "Perma-Air." 
b. Grace W.R. & Co.; "Darex AEA" or "Daravair." 
c. Master Builders Solutions; "MasterAir-AE90." 
d. Sika Corporation; "Sika AER." 

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

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

D. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed 
cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions 
with steel reinforcement in concrete and complying with ASTM C 494/C 494M, Type C. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Euclid Chemical Company; "EUCON BCN". 
b. Grace Construction Products, W. R. Grace & Co.; "DCI." 
c. Sika Corporation; "Sika CNI." 

2.6 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

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

C. Water:  Potable, complying with ASTM C 1602/C 1602M 

http://www.specagent.com/LookUp/?ulid=1145&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816664&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816666&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816668&mf=04&src=wd


ROCKLAND ST. SRI EXPANSION  03 30 00 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021  CAST-IN-PLACE CONCRETE 
 

 
03 30 00 - 6 

Copyright © 2018 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

D. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound:  ASTM C 309, Type 1, Class B, 
certified by manufacturer to be compatible with clear penetrating water repellent for use at exterior 
concrete and all areas receiving a clear penetrating water repellent. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Laticrete International, Inc.; "L&M Cure RTM." 
b. W. R. Meadows, Inc.; "1100-CLEAR." 

E. Clear, Waterborne, Membrane-Forming, Non-Dissipating Curing Compound:  ASTM C 309, Type 1, 
Class B, minimum 30% solids nondissipating, certified by curing compound manufacturer to not interfere 
with bonding of floor covering for use on concrete to receive tile, carpet and other specified flooring.  Do 
not use on concrete receiving a specialty coating, cementitious topping or clear penetrating water 
repellent. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Laticrete International, Inc.; "Dress & Seal WB 30TM." 
b. W. R. Meadows, Inc.; "Vocomp-30." 

2.7 RELATED MATERIALS 

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

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

2.8 CONCRETE MIXTURES, GENERAL 

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

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

2. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 
3. Adjustment to Concrete Mixtures:  Mixture design adjustments may be requested by the 

Contractor when characteristics of materials, job conditions, weather, test results, or other 
circumstances warrant; at no additional cost to the Owner and as accepted by the Architect.  
Laboratory test data for revised mix design and strength results shall be submitted to and 
accepted by the Architect before using in the work. 

B. Materials Not Permitted:  The following materials, or any combination of materials are not permitted to be 
incorporated in concrete mixtures: 

1. Fly Ash. 
2. Pozzolan. 
3. Ground Granulated Blast Furnace Slag. 
4. Silica Fume. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 

http://www.specagent.com/LookUp/?ulid=1182&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816831&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816832&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1184&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816849&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816850&mf=04&src=wd
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D. Admixtures:  Use admixtures according to manufacturer's written instructions for climate conditions at the 
time of placement.  Adjust quantities and type of admixtures as required to maintain quality control.  
Reduction in cement content is not permitted.  Do not use admixtures not specified or approved. 

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

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

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

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 
5. Use air-entraining admixture in exterior exposed concrete.  Add air-entraining admixture at 

manufacturer's prescribed rate and in accordance with ACI 318. 
6. Use amounts of admixtures as recommended by the manufacturer for climatic conditions 

prevailing at the time of placing.  Adjust quantities and type of admixtures as required to maintain 
quality control.  Reduction in cement content is not permitted.  Do not use admixtures not 
specified or approved. 

2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3500 psi at 28 days. 
2. Minimum Cementitious Materials Content:  520 lb/cu. yd. 

a. For concrete exposed to deicers, limit percentage, by weight, of cementitious materials 
other than Portland cement according to ACI 301 requirements. 

3. Slump Limit:  3 inches. 
4. Air Content:  3 percent maximum at trowel finished floors. 
5. Air Content:  5.5 percent, plus or minus 1 percent at point of delivery for 1-1/2-inch nominal 

maximum aggregate size. 
6. Air Content:  6 percent, plus or minus 1 percent at point of delivery for 1-inch 3/4-inch nominal 

maximum aggregate size. 

B. Miscellaneous Concrete:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3500 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  3 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding 

high-range water-reducing admixture or plasticizing admixture. 
4. Air Content:  5.5 percent, plus or minus 1 percent at point of delivery for 1-1/2-inch nominal 

maximum aggregate size. 
5. Air Content:  6 percent, plus or minus 1 percent at point of delivery for 1-inch 3/4-inch nominal 

maximum aggregate size. 

2.10 FABRICATING REINFORCEMENT 

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

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

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

PART 3 - EXECUTION 

3.1 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 
attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with tolerances in 
Section 7.5 of ANSI/AISC 303 

3. Clean embedded items immediately prior to concrete placement. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

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

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing 
concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce 
bond to concrete. 

C. Do not use reinforcement having any of the following defects: 

1. Bar lengths, depth, or bends exceeding the specified fabricating tolerances. 
2. Bends or kinks not indicated on the drawings or required for the work. 
3. Bars with cross-section reduced due to excessive rust or other causes. 

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

1. Minimum concrete coverage for reinforcement:   

a. Interior slabs, 2". 

E. Reinforce all concrete in accordance with indicated schedules, notes and details indicated on the 
Drawings. 

1. Where reinforcement is not on the Drawings. 

F. Lap all horizontal reinforcing steel 48 bar diameters. 
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G. Perform all cutting of reinforcing steel where the reinforcing steel interferes with Plumbing, Electrical, and 
other trades, and where reinforcing steel cannot be moved.  Reinforcing steel that is cut shall be replaced 
as directed by the Architect at the Contractor's expense. 

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

I. Conduits or pipes shall be spaced not closer than three (3) diameters on center, and shall be so placed 
as to avoid changing the locations of the reinforcement from that shown on the Drawings. 

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

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

3.3 JOINTS 

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

B. Construction Joints:  Coordinate with floor slab pattern or lay out and concrete placement sequence.  

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

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

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

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

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

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

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

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

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished 
concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are 
indicated. 

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

4. Remove plastic caps for application of sealants as required. 

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

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

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 
installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and make necessary 
repairs to damaged areas as Work progresses. 

3. Coordinate the installation of joint materials and vapor retarders with placement of forms and 
reinforcing steel. 

B. Notify Architect and schedule testing and inspection agencies a minimum of 24 hours prior to 
commencement of concrete placement. 

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

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

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete 
will be placed on concrete that has hardened enough to cause seams or planes of weakness.   

1. If a section cannot be placed continuously, provide construction joints as indicated.   
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a 

manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

a. Do not use vibrators to transport concrete inside forms.   
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate 

placed layer and at least 6 inches into preceding layer.   
c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.   
d. At each insertion, limit duration of vibration to time necessary to consolidate concrete and 

complete embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate. 

5. Pour foundation walls in lengths not exceeding 75'.  Provide a gap of at least 2'-0" between 
succeeding pours.  Gaps shall not be filled less than 72 hours after the adjacent sections are 
poured. 

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

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

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

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

F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical 
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 
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1. When average high and low temperature is expected to fall below 40 deg F for three successive 
days, maintain delivered concrete mixture temperature within the temperature range required by 
ACI 301. 

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

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

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

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

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

3. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient 
air temperature immediately before embedding in concrete. 

4. Do not use retarding admixtures unless otherwise accepted in mix designs submitted to the 
Architect for acceptability. 

3.5 FINISHING FLOORS AND SLABS 

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

B. Float Finish: 

1. When bleed water sheen has disappeared and concrete has stiffened sufficiently to permit 
operation of specific float apparatus, consolidate concrete surface with power-driven floats or by 
hand floating if area is small or inaccessible to power driven floats.   

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture and complies with ACI 117 tolerances for conventional concrete. 

3. Apply float finish to surfaces indicated to receive trowel finish and to be covered with fluid-applied 
or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

C. Trowel Finish:   

1. After applying float finish, apply first troweling and consolidate concrete by power-driven trowel.   
2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in 

texture and appearance.   
3. Grind smooth any surface defects that would telegraph through applied coatings or floor 

coverings. 
4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3%. 
6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, 

ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating 
system. 
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3.6 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:   

1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless 
otherwise indicated.   

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.   
3. Provide other miscellaneous concrete filling indicated or required to complete the Work. 

3.7 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.   

1. Comply with ACI 301 and ACI 306.1 for cold-weather protection during curing.   
2. Comply with ACI 301 and ACI 305.1for hot-weather protection during curing. 

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

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

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

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

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

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces 

and edges with 12-inch lap over adjacent absorptive covers. 

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

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

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

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

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to 
manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours 
after initial application.  Maintain continuity of coating and repair damage during curing period. 
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a. Removal:  After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound manufacturer unless 
manufacturer certifies curing compound will not interfere with bonding of floor covering 
used on Project. 

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

3.8 APPLICATION OF LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatments on 
interior floor surfaces indicated as finished exposed concrete according to manufacturer's written 
instructions. 

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

2. Do not apply to concrete that is less than three days' old but no earlier than recommended by the 
manufacturer. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat 
brooming or scrubbing.   

4. Rinse with water; remove excess material until surface is dry.   
5. Apply a second coat in a similar manner if surface is rough or porous. 

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

3.9 JOINT FILLING 

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

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

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

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.   

D. Overfill joint and trim joint filler flush with top of joint after hardening. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:   

1. Repair and patch defective areas when approved or directed by Architect.   
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine 
aggregate passing a No. 16 sieve, using only enough water for handling and placing. 
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C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air 
bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other 
discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch 
in any dimension to solid concrete.   

a. Limit cut depth to 3/4 inch.   
b. Make edges of cuts perpendicular to concrete surface.   
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.   
d. Fill and compact with patching mortar before bonding agent has dried.   
e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement so that, when dry, patching mortar will match surrounding color.   

a. Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.   

b. Compact mortar in place and strike off slightly higher than surrounding surface. 

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

D. Repairing Unformed Surfaces:   

1. Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified 
for each surface.   

a. Correct low and high areas.   
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 

template. 

2. Repair finished surfaces containing defects including spalls, popouts, honeycombs, rock pockets, 
crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely 
through unreinforced sections regardless of width, and other objectionable conditions. 

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

cutting out low areas and replacing with patching mortar.   

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.   

a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.   

b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with a repair topping.   

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent 
floor elevations.   

b. Prepare, mix, and apply repair topping and primer according to manufacturer's written 
instructions to produce a smooth, uniform, plane, and level surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by 
cutting out and replacing with fresh concrete.   
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a. Remove defective areas with clean, square cuts and expose steel reinforcement with at 
least a 3/4-inch clearance all around.   

b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.   
c. Mix patching concrete of same materials and mixture as original concrete except without 

coarse aggregate.   
d. Place, compact, and finish to blend with adjacent finished concrete.   
e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.   

a. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.   

b. Dampen cleaned concrete surfaces and apply bonding agent.   
c. Place patching mortar before bonding agent has dried.   
d. Compact patching mortar and finish to match adjacent concrete.   
e. Keep patched area continuously moist for at least 72 hours. 

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

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

3.11 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of construction period. 

Use protective methods and materials, including temporary covering, recommended in writing by 
liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using 
Floor Slab Protective Covering. 

END OF SECTION 03 30 00 
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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 Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Load-bearing wall framing. 
2. Miscellaneous framing. 

B. Related Requirements: 

1. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud 
framing and ceiling-suspension assemblies. 

1.3 ACTION SUBMITTALS 

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

B. Shop Drawings: 

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

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

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Test Reports:  For each listed product, for tests performed by a qualified testing agency. 

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

C. Research Reports:  For non-standard cold-formed steel framing, from ICC-ES. 
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D. Code Compliance:  Provide documentation demonstrating compliance with the version of the 
International Building Code in effect for the Project and as acceptable to the authorities having 
jurisdiction. 

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. 

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

1.6 DELIVERY, STORAGE, AND HANDLING 

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design:  Subject to compliance with requirements, provide products based upon products 
manufactured as follows: 

1. ClarkDietrich Building Systems. 

B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design 
manufacturer, Contractor may provide products from another manufacturer that meets or exceeds the 
published data of the specified Basis of Design product. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Division 01 Section "Quality 
Requirements," to design cold-formed steel framing. 

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

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

than the following: 

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

3. Design framing systems to provide for movement of framing members located outside the 
insulated building envelope without damage or overstressing, sheathing failure, connection failure, 
undue strain on fasteners and anchors, or other detrimental effects when subject to a maximum 
ambient temperature change of 120 deg F. 
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4. Design framing system to maintain clearances at openings, to allow for construction tolerances, 
and to accommodate live load deflection of primary building structure as follows: 

a. Upward and downward movement of 1 inch. 

C. Cold-Formed Steel Framing Design Standards: 

1. Wall Studs:  AISI S211. 
2. Headers:  AISI S212. 
3. Lateral Design:  AISI S213. 

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

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

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

2.3 COLD-FORMED STEEL FRAMING, GENERAL 

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

1. Grade:  As required by structural performance. 
2. Coating:  G90 or equivalent. 

2.4 LOAD-BEARING WALL FRAMING 

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

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

1. Minimum Base-Metal Thickness:  0.0329 inch. 
2. Flange Width:  1-1/4 inches. 

2.5 FRAMING ACCESSORIES 

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

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

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

2.6 ANCHORS, CLIPS, AND FASTENERS 

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

B. 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 allowable load or strength design 
capacities calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the design load, 
as determined by testing per ASTM E 488 conducted by a qualified testing agency. 

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

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

E. Welding Electrodes:  Comply with AWS standards. 

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A 780. 

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/C 1107M, with fluid consistency and 30-minute working 
time. 

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

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

2.8 FABRICATION 

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

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

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

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

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

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

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable 
tolerance variation of 1/8 inch in 10 feet 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 steel 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 of the Work.  Report unsatisfactory 
conditions to Contractor in writing. 

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

3.2 PREPARATION 

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

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

3.3 INSTALLATION, GENERAL 

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

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

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure. 
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1. Bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line 
joints with maximum variation in plane and true position between fabricated panels not exceeding 
1/16 inch. 

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

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

riveting.  Wire tying of framing members is not permitted. 

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

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

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

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

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

H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on 
completion of framing work. 

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

J. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet 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 LOAD-BEARING WALL INSTALLATION 

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

1. Anchor Spacing:  To match stud spacing. 

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

1. Stud Spacing:  As indicated. 
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C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped 
surfaces and similar configurations. 

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

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

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

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

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

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

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

1. If type of supplementary support is not indicated, comply with stud manufacturer's written 
recommendations and industry standards in each case, considering weight or load resulting from 
item supported. 

I. Install horizontal bridging in stud system, spaced vertically as indicated.  Fasten at each stud intersection. 

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

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

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

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

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

3.5 FIELD QUALITY CONTROL 

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

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

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 
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D. Remove and replace work where test results indicate that it does not comply with specified requirements. 

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

3.6 REPAIRS AND PROTECTION 

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

 

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

END OF SECTION 05 40 00 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Rooftop equipment support curbs. 
2. Wood blocking, cants, and nailers. 

1.3 DEFINITIONS 

A. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NLGA:  National Lumber Grades Authority. 
3. RIS:  Redwood Inspection Service. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.4 DELIVERY, STORAGE, AND HANDLING 

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

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by 
the ALSC Board of Review.  Provide lumber graded by an agency certified by the ALSC Board of Review 
to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture 

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

3. Provide dressed lumber, S4S, unless otherwise indicated. 
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2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements 
in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response 
characteristics specified as determined by testing identical products per test method indicated by a 
qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index 
of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not extending 
more than 10.5 feet beyond the centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-

treated lumber and plywood by pressure process after being subjected to accelerated weathering 
according to ASTM D 2898.  Use for exterior locations and where indicated. 

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested 
according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not 
indicated. 

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

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency. 

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

1. Wood support curb, blocking, cants, and nailers. 

2.3 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 
7. Utility shelving. 

B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber and any of the 
following species: 

1. Hem-fir; WCLIB or WWPA. 
2. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and the following 
species and grades: 

1. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or WWPA. 
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D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any 
species may be used provided that it is cut and selected to eliminate defects that will interfere with its 
attachment and purpose. 

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

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of 
producing bent-over nails and damage to paneling. 

2.4 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this 
article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M or Type 304 stainless steel. 

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

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

D. Wood Screws:  ASME B18.6.1. 

E. Lag Bolts:  ASME B18.2.1. 

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

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

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5. 
2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, Alloy 

Group 1 or 2. 

2.5 MISCELLANEOUS MATERIALS 

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

B. Provide other materials, not specifically described, but required for a complete and proper installation. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

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

B. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty 
items, and trim. 

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

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

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate 

Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings. 

F. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate 
members where opposite side will be exposed to view or will receive finish materials.  Make tight 
connections between members.  Install fasteners without splitting wood.  Drive nails snug but do not 
countersink nail heads unless otherwise indicated. 

3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION 

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

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

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

END OF SECTION 06 10 00 
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SECTION 07 21 00 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Glass-fiber blanket insulation. 
2. Spray polyurethane foam sealant. 

B. Related Requirements: 

1. Division 07 Section "Thermal Barrier System." 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Glass-fiber blanket insulation. 
2. Spray polyurethane foam sealant. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and 
other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for 
handling, storing, and protecting during installation. 

PART 2 - PRODUCTS 

2.1 GLASS-FIBER BLANKET INSULATION 

A. Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Type I; passing ASTM E136 for combustion 
characteristics. 

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

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Owens Corning. 

http://www.specagent.com/Lookup?ulid=11272
http://www.specagent.com/Lookup?uid=123457155167
http://www.specagent.com/Lookup?uid=123457155169
http://www.specagent.com/Lookup?uid=123457155168
http://www.specagent.com/Lookup?uid=123457155170
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2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84. 
3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84. 
4. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches 

and wider in width. 

2.2 SPRAY POLYURETHANE FOAM SEALANT 

A. Spray Polyurethane Foam Sealant:  ASTM C 518 and as follows: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Type A – Dow Corporation; "Great Stuff Pro Gaps and Cracks Insulating Foam Sealant." 
b. Type B – Dow Corporation; "Froth Pak Foam Sealant." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation, including removing projections capable of 
puncturing insulation or vapor retarders, or that interfere with insulation attachment. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or 
snow at any time. 

C. Install insulation with manufacturer's R-value label exposed after insulation is installed. 

D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with 
insulation. Remove projections that interfere with placement. 

E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and 
lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to 
make up total thickness or to achieve R-value. 

3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than 
one length is required to fill the cavities, provide lengths that will produce a snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between edges of 
insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected 
from contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets 
mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs. 



ROCKLAND ST. SRI EXPANSION  07 21 00 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021  THERMAL INSULATION 
 

 
07 21 00 - 3 

Copyright © 2018 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to 
prevent gaps in insulation using the following materials: 

1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume equaling 
a density of approximately 2.5 lb/cu. ft. 

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions. 

a. Spray Polyurethane Insulation Schedule: 

1) Type A – Use in all joints and cracks in exterior building envelope from ¼-inch wide 
up to 2-inches wide. 

2) Type B – Use in all joints in exterior building envelope 2-inches wide and greater. 

b. Joints Included: 

1) Wall penetrations. 
2) Wall/floor junctions. 
3) Wall/roof junctions. 
4) Expansion joints. 
5) Locations where insulation is discontinued due to construction technique. 
6) Other cracks and gaps over ¼-inch wide. 

3.4 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other 
causes. 

B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed 
and protected by permanent construction immediately after installation. 

END OF SECTION 07 21 00 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Urethane joint sealants. 
2. Mildew-resistant joint sealants. 
3. Latex joint sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants showing 
the full range of colors available for each product exposed to view. 

C. Samples for Verification: For each kind and color of joint sealant required, provide Samples with joint 
sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching the 
appearance of exposed surfaces adjacent to joint sealants. 

D. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and witnessed 
by a qualified testing agency. 

B. Sample Warranties: For special warranties. 

1.5 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer or are below 40 deg F. 
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2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates. 

1.6 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by joint-
sealant manufacturer, based on testing and field experience. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent 
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, 
Class 100/50, Uses T and NT. 

1. Products: Subject to compliance with requirements, provide the following: 

a. Sika Corporation U.S.; "Sikaflex 15LM". 

2. Joint Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 
3. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of windows, doors and other 

openings. 
c. Other interior joints. 

2.3 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide to prevent 
mold and mildew growth. 

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, nonsag, 
plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint 
sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT. 

http://www.specagent.com/Lookup?ulid=9415
http://www.specagent.com/Lookup?uid=123457056677
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1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; "786-M White". 
b. GE Silicones; "SCS1700 Sanitary". 
c. Sika Corporation U.S.; "Bondaflex Sil 100 WF". 
d. Pecora Corporation; "898 NST". 
e. Sherwin Williams Company (The); "White Lightning Silicone All Purpose Sealant". 
f. Tremco Incorporated; "Tremsil 200". 

2. Joint Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces. 

3. Joint Locations: 

a. Joints between plumbing fixtures and adjoining walls, floors and counters. 
b. Tile control and expansion joints in toilet rooms, showers, kitchens, and serving areas. 
c. Other joints in similar conditions noted above. 

2.4 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Master Builders Solutions; "MasterSeal NP520". 
b. Pecora Corporation; "AC-20". 
c. Sherwin-Williams Company (The); "950A Siliconized Acrylic Latex Caulk". 
d. Tremco Incorporated; "Tremflex 834". 
e. Sherwin Williams; "SherMax Acrylic". 

2. Joint Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 
3. Joint Locations: 

a. Control joints on exposed surfaces of walls. 
b. Perimeter joints between interior wall surfaces and frames of doors, windows, and other 

openings. 

2.5 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and 
other joint fillers; and approved for applications indicated by sealant manufacturer based on field 
experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin) and as 
approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to 
control sealant depth and otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for 
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. 
Provide self-adhesive tape where applicable. 

http://www.specagent.com/Lookup?ulid=9448
http://www.specagent.com/Lookup?uid=123457013475
http://www.specagent.com/Lookup?uid=123457013476
http://www.specagent.com/Lookup?uid=123457013477
http://www.specagent.com/Lookup?uid=123457099583
http://www.specagent.com/Lookup?uid=123457013479
http://www.specagent.com/Lookup?ulid=9454
http://www.specagent.com/LookUp/?uid=123456799577&mf=04&src=wd
http://www.specagent.com/Lookup?uid=123457013358
http://www.specagent.com/Lookup?uid=123457013359
http://www.specagent.com/Lookup?uid=123457013360
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2.6 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and 
sealant backing materials, free of oily residues or other substances capable of staining or harming joint 
substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of 
sealants to joint substrates. 

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting performance of the Work. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, 
including dust, paints (except for permanent, protective coatings tested and approved for sealant 
adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease, waterproofing, 
water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants. Remove loose particles remaining after cleaning operations 
above by vacuuming or blowing out joints with oil-free compressed air. Porous joint substrates 
include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 
d. Exterior insulation and finish systems. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, 

harm substrates, or leave residues capable of interfering with adhesion of joint sealants. 
Nonporous joint substrates include the following: 

a. Metal. 
b. Glazed surfaces of ceramic tile. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated 
by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-
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sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning 
methods required to remove sealant smears. Remove tape immediately after tooling without disturbing 
joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as 
applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow 
optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 
backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads 
of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with 
sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor 

sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated. 

3.4 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and 
with cleaning materials approved in writing by manufacturers of joint sealants and of products in which 
joints occur. 
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3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, 
cut out, remove, and repair damaged or deteriorated joint sealants immediately so installations with 
repaired areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes hollow-metal doors, frames and accessories. 

B. Related Requirements: 

1. Division 08 Section "Door Hardware" for door hardware for hollow-metal doors. 
2. Division 09 Section "Painting and Finishing" for finishing. 

1.3 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors.  Deliver such items to Project site in time for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and 
finishes. 

B. Shop Drawings:  Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
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C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, 
using same reference numbers for details and openings as those on Drawings.  Coordinate with final 
Door Hardware Schedule. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a 
qualified testing agency. 

1.7 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review specification requirements. 
2. Review installation procedures. 
3. Inspect project conditions. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-
site storage.  Do not use nonvented plastic. 

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

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs 
and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 4-inch- 
high wood blocking.  Provide minimum 1/4-inch space between each stacked door to permit air 
circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Ceco Door Products; an Assa Abloy Group company. 
2. Curries Company; an Assa Abloy Group company. 
3. Pioneer Industries, Inc. 
4. Republic Doors and Frames. 
5. Steelcraft; an Ingersoll-Rand company. 

B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer. 

2.2 INTERIOR DOORS AND FRAMES 

A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, 
hardware locations, hardware reinforcement, tolerances, and clearances, and as specified. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827258&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=04&src=wd
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B. Heavy-Duty Doors and Frames:  SDI A250.8, Level 2. 

1. Physical Performance:  Level B according to SDI A250.4. 
2. Doors: 

a. Type:  As indicated in the Door and Frame Schedule. 
b. Thickness:  1-3/4 inches. 
c. Face:  Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch. 
d. Edge Construction:  Model 2, Seamless. 
e. Core:  Polystyrene. 

3. Frames: 

a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch. 
b. Construction:  Full profile welded. 

4. Exposed Finish:  Prime. 

2.3 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 
0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches 
long; or wire anchors not less than 0.177 inch thick. 

2. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors. 
3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- diameter 

bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with throat 
reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch, and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 

2.4 MATERIALS 

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

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or 
surface defects; pickled and oiled. 

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

D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill 
phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or 
ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 
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F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-
metal frames of type indicated. 

G. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to 
ASTM C 143/C 143M. 

H. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers 
manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively; passing ASTM E 136 for combustion characteristics. 

I. Glazing:  Comply with requirements in Division 08 Section "Glazing." 

J. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil dry film thickness per coat.  
Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

2.5 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to 
required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble 
units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work that cannot 
be permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch, steel vertical stiffeners of 
same material as face sheets extending full-door height, with vertical webs spaced not more than 
6 inches apart.  Spot weld to face sheets no more than 5 inches o.c.  Fill spaces between 
stiffeners with glass- or mineral-fiber insulation. 

2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches. 
3. Top Edge Closures:  Close top edges of doors with inverted closures, except provide flush 

closures at exterior doors of same material as face sheets. 
4. Bottom Edge Closures:  Close bottom edges of doors where required for attachment of weather 

stripping with end closures or channels of same material as face sheets. 
5. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit moisture to 

escape.  Seal joints in top edges of doors against water penetration. 

C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, 
provide alignment plates or angles at each joint, fabricated of same thickness metal as frames. 

1. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face seams 
or joints, fabricated from same material as door frame.  Fasten members at crossings and to 
jambs by butt welding. 

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

3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted. 
4. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per anchor; 

however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms of 
jambs. 

5. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 16 inches from top and bottom of frame.  
Space anchors not more than 32 inches o.c., to match coursing, and as follows: 
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1) Two anchors per jamb up to 60 inches high. 
2) Three anchors per jamb from 60 to 90 inches high. 
3) Four anchors per jamb from 90 to 120 inches high. 
4) Four anchors per jamb plus one additional anchor per jamb for each 24 inches or 

fraction thereof above 120 inches high. 

b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of frame.  
Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
4) Five anchors per jamb plus one additional anchor per jamb for each 24 inches or 

fraction thereof above 96 inches high. 

c. Compression Type:  Not less than two anchors in each frame. 
d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top and 

bottom of frame.  Space anchors not more than 26 inches o.c. 

6. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as 
follows.  Keep holes clear during construction. 

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

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet. 

E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; 
include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door 
Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of 
hollow-metal work for hardware. 

F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form 
corners of stops and moldings with butted hairline joints. 

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-metal 
work. 

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each glazed lite is 
capable of being removed independently. 

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

4. Provide loose stops and moldings on inside of hollow-metal work. 
5. Coordinate rabbet width between fixed and removable stops with glazing and installation types 

indicated. 

2.6 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 
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1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying 
with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate 
and field-applied coatings despite prolonged exposure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work. 

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

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and 
dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. 

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

3.3 INSTALLATION 

A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply 
with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with 
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors 
are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth 
and undamaged. 

a. At fire-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling limitations, field 

splice at approved locations by welding face joint continuously; grind, fill, dress, and make 
splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been properly 

set and secured. 
f. Check plumb, square, and twist of frames as walls are constructed.  Shim as necessary to 

comply with installation tolerances. 
g. Field apply bituminous coating to backs of frames that will be filled with grout containing 

antifreezing agents. 
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2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure 
with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion 
anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames. 
4. In-Place Metal or Wood-Stud Partitions:  Secure slip-on drywall frames in place according to 

manufacturer's written instructions. 
5. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, twist, and 

plumb to the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 
jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 
plane of wall. 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 
lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified below.  
Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head:  1/8 inch plus or minus 1/32 inch. 
b. Between Edges of Pairs of Doors:  1/8 inch to 1/4 inch plus or minus 1/32 inch. 
c. At Bottom of Door:  3/4 inch plus or minus 1/32 inch. 
d. Between Door Face and Stop:  1/16 inch to 1/8 inch plus or minus 1/32 inch. 

D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow-metal 
manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 
9 inches o.c. and not more than 2 inches o.c. from each corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  
Leave work in complete and proper operating condition.  Remove and replace defective work, including 
hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat 
and apply touchup of compatible air-drying, rust-inhibitive primer. 

D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 
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E. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in painting 
Sections. 

END OF SECTION 08 11 13 
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SECTION 08 71 00 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. Door hardware for swinging doors. 
2. Door hardware for other doors to the extent indicated. 

B. Related Sections: 

1. Division 08 Section "Hollow Metal Doors and Frames". 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction and installation details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

1. Provide complete manufacturer's catalog cuts for each item scheduled. 

B. Samples for Initial Selection:  For plastic protective trim units in each finish, color, and texture required for 
each type of trim unit indicated. 

C. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing fabrication and 
assembly of door hardware, as well as installation procedures and diagrams.  Coordinate final door 
hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, 
and finish of door hardware. 

1. Submittal Sequence:  Submit door hardware schedule concurrent with submissions of Product 
Data, Samples, and Shop Drawings.  Coordinate submission of door hardware schedule with 
scheduling requirements of other work to facilitate the fabrication of other work that is critical in 
Project construction schedule. 

2. Format:  Use same scheduling sequence and format and use same door numbers as in the 
Contract Documents, in vertical format (horizontal format will not be reviewed). 

3. Content:  Include the following information: 

a. Identification number, location, hand, fire rating, size, and material of each door and frame. 
b. Locations of each door hardware set, cross-referenced to Drawings on floor plans and to 

door and frame schedule. 
c. Complete designations, including name and manufacturer, type, style, function, size, 

swing, quantity, function, and finish of each door hardware product. 
d. Description of electrified door hardware sequences of operation and interfaces with other 

building control systems. 
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e. Fastenings and other pertinent information. 
f. Explanation of abbreviations, symbols, and codes contained in schedule. 
g. Mounting locations for door hardware. 
h. List of related door devices specified in other Sections for each door and frame. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer and Architectural Hardware Consultant. 

B. Product Certificates:  For electrified door hardware, from the manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors 
complies with listed fire-rated door assemblies. 

C. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of 
comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door 
hardware on doors located in accessible routes. 

D. Warranty:  Special warranty specified in this Section. 

1.5 CLOSEOUT SUBMITTALS 

A. Manufacturer's data for each piece of hardware. 

B. Maintenance Data:  For each type of door hardware to include in maintenance manuals. 

C. Installation instructions for each piece of hardware for each door. 

D. Final, as-built copy of hardware and keying schedule. 

E. Warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by 
product manufacturers and an Architectural Hardware Consultant who is available during the course of 
the Work to consult with Contractor, Architect, and Owner about door hardware and keying. 

1. Warehousing Facilities:  In Project's vicinity. 
2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
3. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop 

Drawings, based on testing and engineering analysis of manufacturer's standard units in 
assemblies similar to those indicated for this Project. 

B. Source Limitations:  Obtain each type of door hardware from a single manufacturer. 

C. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do not 
require use of a key, tool, or special knowledge for operation. 

D. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with the U.S. 
Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and 
ICC/ANSI A117.1. 
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1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and 
that operate with a force of not more than 5 lbf. 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 

3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more than 1/2 
inch high. 

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door will take 
at least 3 seconds to move to a point 3 inches from the latch, measured to the leading edge of the 
door. 

E. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination." In addition to Owner, Contractor, and Architect, 
conference participants shall also include Installer's Architectural Hardware Consultant and a 
representative of the Door Hardware Manufacturer.  Incorporate keying conference decisions into final 
keying schedule after reviewing door hardware keying system including, but not limited to, the following: 

1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans 
for future expansion. 

2. Preliminary key system schematic diagram. 
3. Requirements for key control system. 
4. Requirements for access control. 
5. Address for delivery of keys. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project 
site. 

B. Tag each item or package separately with identification coordinated with the final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each item or 
package. 

1.8 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast 
anchoring inserts into concrete. 

B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  
Check Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing door hardware to comply with indicated requirements. 

C. Security:  Coordinate installation of door hardware, keying, and access control with the Owner. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of door hardware that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of doors and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and 

use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise indicated. 

a. Manual Closers:  10 years from date of Substantial Completion. 
b. Locksets:  10 years from date of Substantial Completion. 

1.10 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance 
instructions for Owner's continued adjustment, maintenance, and removal and replacement of door 
hardware. 

B. Follow-Up Services:  The hardware installer shall confirm, in writing, the operation of all door hardware is 
within tolerances prior to the General Contractor requesting Substantial Completion.  In addition to 
warranty service required for issues realized post-occupancy during the warranty period, the installer 
shall re-review the operation of all door hardware ten months after Substantial Completion and shall 
make all adjustments required. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to comply 
with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named 
manufacturers' products. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of 
each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products are 
identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door 
hardware type required for the purpose of establishing minimum requirements.  Manufacturers' 
names are abbreviated in Part 3 "Door Hardware Schedule" Article. 

C. Basis of Design:  Hardware scheduled in Part 3 "Door Hardware Schedule" shall be considered the Basis 
of Design product.  Acceptable manufacturers listed in this Part shall provide products that meet or 
exceed the published data of the Basis of Design product where their product is provided in lieu of the 
Basis of Design product. 

2.2 HINGES 

A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on hollow-metal doors 
and hollow-metal frames. 
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Hager Companies. 
b. IVES Hardware; an Allegion company. 
c. McKinney Products Company; an ASSA ABLOY Group company. 
d. Stanley Commercial Hardware; a dormakaba company. 

2.3 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  As indicated in door hardware schedule. 

B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors. 

C. Lock Backset:  2-3/4 inches, unless otherwise indicated. 

D. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect 
frame; finished to match lock or latch. 

E. Bored Locks:  BHMA A156.2; Security Grade 1; stamped steel case with steel or brass parts; 
Series 4000. 

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

a. Best; a dormakaba company. 
b. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company. 
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company. 
d. Schlage Commercial Lock Division; an Allegion company. 
e. Stanley Commercial Lock; a dormakaba company. 

2.4 MANUAL FLUSH BOLTS 

A. Manual Flush Bolts:  BHMA A156.16; minimum 3/4-inch throw; designed for mortising into door edge, 
furnished with dustproof strikes and mounting plates required to secure to finished floor. 

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

a. Door Controls International, Inc. 
b. IVES Hardware; an Allegion Company. 
c. Hager. 
d. Baldwin. 
e. Rockwood, an ASSA ABLOY Group company. 
f. National Guard Products. 

2.5 LOCK CYLINDERS 

A. Lock Cylinders:  Owner will provide and install.  Contractor shall confirm keyway and core type (FSIC or 
SFIC) with Owner. 

http://www.specagent.com/LookUp/?uid=123456790326&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813298&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123456813786&mf=04&src=wd
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B. Construction Cores:  Contractor shall provide construction cores that are replaceable by permanent, 
interchangeable cores (confirm type with the Owner) 

2.6 SURFACE CLOSERS 

A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds 
controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field conditions and 
requirements for opening force. 

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

a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company. 
b. DORMA Architectural Hardware; a dormakaba company. 
c. LCN Closers; an Allegion company. 
d. Norton Door Controls; an ASSA ABLOY Group company. 
e. SARGENT Manufacturing Company; an ASSA ABLOY Group company. 
f. Stanley Commercial; a dormakaba company. 

2.7 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders:  BHMA A156.8. 

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

a. Glynn-Johnson; an Allegion company. 
b. Rockwood; an ASSA ABLOY Group company. 
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company. 
d. Rixon Specialty Door Controls; an ASSA ABLOY Group company. 
e. National Guard Products. 

2.8 DOOR SILENCERS 

A. Door Silencers:  BHMA A 156.16; rubber door silencer. 

1. Basis of Design:  Subject to compliance with requirements, Door Silencers incorporated into the 
project shall be based on products as follows: 

a. Rockwood Manufacturing Company, an ASSA ABLOY Group company; "608". 

2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of 
Design manufacturer, Contractor may provide products from the following manufacturers that 
meet or exceed the published data of the specified Basis of Design product. 

a. IVES Hardware, an Allegion Company. 
b. Hager Company. 

http://www.specagent.com/LookUp/?uid=123456813854&mf=04&src=wd
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2.9 DOOR GASKETING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for 
gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or flexible seal 
strips that are easily replaceable and readily available from stocks maintained by manufacturer. 

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

a. Hager Companies. 
b. National Guard Products, Inc. 
c. Pemko Manufacturing Co.; an ASSA ABLOY Group company. 
d. Reese Enterprises, Inc. 
e. Zero International; an Allegion brand. 

2.10 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch- thick stainless steel; with 
manufacturer's standard machine or self-tapping screw fasteners. 

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

a. IVES Hardware; an Allegion company. 
b. Hager Companies. 
c. National Guard Products, Inc. 
d. Pemko; an ASSA ABLOY Group company. 
e. Reese Enterprises, Inc. 
f. Zero International; an Allegion brand. 

2.11 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade name 
displayed in a visible location except in conjunction with required fire-rated labels and as otherwise 
approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals 
of a quality equal to or greater than that of specified door hardware units and BHMA A156.18. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared for 
machine, wood, and sheet metal screws.  Provide screws that comply with commercially recognized 
industry standards for application intended, except aluminum fasteners are not permitted.  Provide 
Phillips flat-head screws with finished heads to match surface of door hardware, unless otherwise 
indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, except for 
units already specified with concealed fasteners.  Do not use through bolts for installation where 
bolt head or nut on opposite face is exposed unless it is the only means of securely attaching the 
door hardware or is indicated as a required use of through bolts.  Where through bolts are used on 
hollow door and frame construction, provide sleeves for each through bolt.  Where through bolts 
are utilized, provide finish-threaded caps to fully conceal nuts. 

http://www.specagent.com/LookUp/?uid=123456790698&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790704&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813992&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123456814060&mf=04&src=wd
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a. Steel through bolts required at the following locations (no exceptions): 

1) Door closers at all locations. 

2. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 
3. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and elsewhere as 

indicated. 
4. Self-drilling "Tek" type screws are not acceptable.  Use only fasteners supplied by hardware 

manufacturer. 
5. Where it is not possible to reinforce substrate adequately for screws, use through-bolts with 

sleeves or use sex bolts. 

a. Do not use where head or nut would be exposed on face of door, unless specifically 
indicated or made necessary by other requirements. 

b. Finish exposed heads and nuts the same as hardware on that side of the door. 

6. Use expansion shield anchors in concrete and masonry. 

2.12 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are 
not acceptable.  Variations in appearance of other components are acceptable if they are within the range 
of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for installation 
tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other 
conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before 
electrified door hardware installation. 

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

3.2 PREPARATION 

A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to 
ANSI/SDI A250.6. 
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3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless otherwise 
indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8. 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and 
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in 
another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing.  
Do not install surface-mounted items until finishes have been completed on substrates involved. 

1. Use manufacturers supplied installation templates. 
2. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates 

as necessary for proper installation and operation. 
3. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners 

and anchors according to industry standards. 

C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the 
number recommended by manufacturer for application indicated or one hinge for every 30 inches of door 
height, whichever is more stringent, unless other equivalent means of support for door, such as spring 
hinges or pivots, are provided. 

D. Lock Cylinders:  Install construction cores to secure building and areas during construction period. 

E. Closers: 

1. Install door closer mounting brackets, arms, plates, and miscellaneous equipment as necessary to 
mount all door closers inside room, or out of corridor at every instance where a door closer is 
specified.  No door closers (nor parts, nor accessories of) shall be visible from corridor side unless 
Architect has authorized specific and formal approval for that mounting application, and has clear 
understanding closer is visible through lite, and has approved such.   

2. Install top jamb mounted units where hardware schedule lists closer functions that are not 
available in regular arm mounting configurations.   

3. Thru-bolt all closers to doors with sex bolts.  Install aluminum spacers for all 5th and 6th bolts at 
arm connections to metal head frames, and notify frame suppliers to install reinforcing plates to 
receive all bolts including 5th and 6th bolts.   

4. Where any portion of the back of the closer is visible through glazing, a finish closure panel shall 
be installed. 

F. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant complying 
with requirements specified in Division 07 Section "Joint Sealants."  Provide Tampin expansion bolts at all 
thresholds. 

G. Stops:  Provide wall stops for doors unless floor or other type stops are indicated in door hardware 
schedule.  Do not mount floor stops where they will impede traffic. 

H. Door Silencers:  Furnish at all hollow metal and wood frames.  Each door leaf shall be supplied with three 
(3) bumpers each side.  Do not provide on doors with sound seals or on exterior doors. 

I. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.  All exterior doors 
shall be installed with a complete set of gasketing (including thresholds, sweeps, seals, astragals, and 
drips) whether specifically scheduled or not.  Where gasketing provided shows evidence of being 
insufficient, new gaskets shall be provided at no additional cost 
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J. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 

K. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

L. Primed Hardware:  Paint factory-primed hardware in accordance with Division 09 Section "Painting & 
Finishing." 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  
Adjust door control devices to compensate for final operation of heating and ventilating equipment and to 
comply with referenced accessibility requirements. 

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely from an 
open position of 30 degrees. 

2. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of 
authorities having jurisdiction. 

B. Prior to Occupancy Adjustment: Adjust door closers to overcome air pressure produced by HVAC 
systems.  If HVAC pressure, whether negative or positive, negates proper operation or function of any 
closing or latching device, or inhibits manufacturer=s intended performance (in any manner), supplier shall 
inform the GC in writing that type of hardware cannot operate nor function as manufacturer has designed 
and tested due to HVAC condition. 

C. Post Occupancy Adjustment:  Review operation of door hardware six to eight weeks after Substantial 
Completion in the presence of the Owner's Representative.  Adjust hardware as required to ensure 
proper operation. 

1. Contractor will be required to re-visit site to adjust hardware omitted from onsite review. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without damage or 
deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 
Section "Demonstration and Training." 

3.7 HARDWARE MANUFACTURER LEGEND 

Symbol  Manufacturer 

IV    Ives 
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SC   Schlage 
GJ   Glynn-Johnson 
LN   LCN 
ZI    Zero International 

3.8 DOOR HARDWARE SCHEDULE 

MARK 1 
Door 117   HM DR X HM FR 
 
IV Hinges 5BB1 US26D 
SC Lockset ND75PD x RHO US26D 
SC Cylinder by Owner Contractor Core (FSIC/SFIC – confirm with Owner) -- 
LN OH Closer 4050A x 3049CNS x TBTRX PP 
ZI Threshold 65A AL 
ZI Frame Seals 8877AA AL 
ZI Door Sweep 111AA AL 
 

END OF SECTION 08 71 00 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: Submit evaluation reports certified under an independent third party inspection 
program administered by an agency accredited by IAS to ICC-ES AC98, IAS Accreditation Criteria for 
Inspection Agencies. 

B. Manufacturer's Certification:  Submit manufacturer's certification of product compliance with codes and 
standards along with product literature and data sheets for specified products. 

PART 2 - PRODUCTS 

2.1 FRAMING SYSTEMS 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise 
indicated. 

2. Protective Coating:  Comply with ASTM C 645; roll-formed from hot-dipped galvanized steel; 
complying with ASTM A 1003/A 1003M and ASTM A 653/A 653M G40 (Z120) or having a coating 
that provides equivalent corrosion resistance.  A40 galvannealed products are not acceptable. 

B. Studs and Runners:  ASTM C 645. Use either steel studs and runners or "EQ" Equivalent Gauge steel 
studs and runners where required for STC indicated. 

1. Steel Studs and Runners: 

a. Minimum Base-Metal Thickness:  0.0296 inch. 



ROCKLAND ST. SRI EXPANSION  09 22 16 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 NON-STRUCTURAL METAL FRAMING 
 

 
09 22 16 - 2 

Copyright © 2018 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

b. Depth:  As indicated on Drawings. 

2. Dimpled Steel Studs and Runners: 

a. Minimum Base-Metal Thickness:  0.033 inch. 
b. Depth:  As indicated on Drawings. 

3. Basis of Design:  Subject to compliance with requirements, provide products based on products 
as manufactured by: 

a.  ClarkDietrich Building Systems. 

4. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of 
Design manufacturer, Contractor may provide products from another manufacturer that meet or 
exceed the published data of the specified Basis of Design manufacturer. 

C. Slip-Type Head Joints:  Where indicated, provide the following: 

1. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes applied to 
interior partition framing resulting from deflection and drift of structure above; in thickness not less 
than indicated for studs, in width to accommodate depth of studs, and with all accessory parts 
required for a complete installation. 

a. Basis of Design:  Subject to compliance with requirements, Deflection Track incorporated 
into the project shall be based on products as follows: 

1) ClarkDietrich Building Systems; "Max Trak 2D." 

b. Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of 
Design manufacturer, Contractor may provide products from another manufacturer that 
meet or exceed the published data of the specified Basis of Design product. 

2.2 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and 
other properties required to fasten steel members to substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in 
anchors, and structural framing, for compliance with requirements and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing 
installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab 
bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame 
both sides of joints independently. 

3.3 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than spacings 
required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, 
install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports 
or substrates above suspended ceilings except where partitions are indicated to terminate at suspended 
ceilings.  Continue framing around ducts penetrating partitions above ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce 
joints at tops of framing systems that prevent axial loading of finished assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner 
track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance 

from jamb stud to allow for installation of control joint in finished assembly. 
c. Extend jamb studs through suspended ceilings and attach to underside of overhead 

structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as required for 
door openings unless otherwise indicated.  Install framing below sills of openings to match framing 
required above door heads. 

E. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch 
from the plane formed by faces of adjacent framing. 

END OF SECTION 09 22 16 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

B. Related Requirements: 

1. Division 04 Section "Unit Masonry" for installation at masonry walls. 
2. Division 06 Section "Sheathing" for gypsum sheathing for exterior walls. 
3. Division 07 Section "Joint Stopping." 
4. Division 09 Section "Non-Structural Metal Framing" for non-structural framing and suspension 

systems that support gypsum board panels. 
5. Division 09 Section "Acoustical Insulation and Sealant" for acoustical insulation and sealants used 

for STC-rated assemblies and acoustically-treated assemblies. 
6. Division 09 Section "Painting and Finishing." 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- long length for each trim accessory indicated. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, condensation, 
direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and 
supported on risers on a flat platform to prevent sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's 
written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged. 
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1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 INTERIOR GYPSUM BOARD 

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

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch (15.9 mm) unless indicated otherwise. 
2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 
3. Products:   

a. Georgia Pacific Gypsum; "Fireguard Gypsum Board". 
b. American Gypsum; "FireBloc Type X Gypsum Wallboard." 
c. CertainTeed Corporation; "Type X Gypsum Board." 
d. National Gypsum Company; "Gold Bond BRAND Fire-Shield Gypsum Board." 
e. USG Corporation; "SHEETROCK Brand FIRECODE Core Gypsum Panels." 

4. Locations: Walls, soffits, etc. 

C. Impact-Resistant Gypsum Board:  ASTM C 1396, C 1629, D 4977, D 5420, and E 695. 

1. Thickness:  5/8 inch, unless noted otherwise 
2. Paper Face:  None. 
3. Long Edges:  Tapered. 
4. Fire Rated:  Type X where required for fire rating. 
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 
6. Products:   

a. CertainTeed Corporation; Extreme Impact Resistant Drywall with M2Tech." 
b. National Gypsum Company; "Gold Bond BRAND Hi-Impact XP Gypsum Board." 
c. USG Corporation; "SHEETROCK Brand Mold Tough VHI Panels." 

7. Locations: General storage and as indicated on drawings. 

2.2 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet. 

2. Shapes: 
 
a. Cornerbead. 
b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
c. Expansion (control) joint. 

http://www.specagent.com/LookUp/?ulid=249&mf=04&mf=95&src=wd&mf=04&src=wd
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2.3 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other 
compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use 
setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim 
flanges, use drying-type, all-purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use drying-type, all-purpose compound. 
4. Finish Coat:  For third coat, use drying-type, all-purpose compound. 

2.4 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to 
continuous substrate. 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

D. Acoustical Joint Sealant:  As specified in Division 07 Section "Acoustical Joint Sealant." 

E. Thermal Insulation:  As specified in Division 07 Section "Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, 
for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged. 

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

3.2 INSTALLATION AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 
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B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting 
end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one 
framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more 
than 1/16 inch of open space between panels.  Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or 
gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut 
edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than 
control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), 
except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, 
coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof slabs and 

decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide 
joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except 
floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where 
edges of panels are exposed.  Seal joints between edges and abutting structural surfaces with acoustical 
sealant. 

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first. 

I. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner construction.  Do 
not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and 
headers.  Float gypsum panels over these members or provide control joints to counteract wood 
shrinkage. 

3.3 INSTALLATION OF INTERIOR GYPSUM BOARD 

A. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent 
possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise indicated 
or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses of 
panels. 

3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

B. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing 
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members and offset face-layer joints one framing member, 16 inches minimum, from parallel 
base-layer joints, unless otherwise indicated or required by fire-resistance-rated assembly. 

2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically 
(parallel to framing) with joints of base layers located over stud or furring member and face-layer 
joints offset at least one stud or furring member with base-layer joints, unless otherwise indicated 
or required by fire-resistance-rated assembly.  Stagger joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either 
vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at 
least one furring member.  Locate edge joints of base layer over furring members. 

4. Fastening Methods:  Fasten base layers and face layers separately to supports with screws. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used 
for panels.  Otherwise, attach trim according to manufacturer's written instructions. 

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by 
Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 
2. Bullnose Bead:  Use where indicated. 
3. LC-Bead:  Use where gypsum panels are tightly abutted to other construction and back flange can 

be attached to framing or supporting substrate. 
4. L-Bead:  Use where edge trim can only be installed after gypsum panels are installed. 
5. U-Bead:  Use at exposed panel edges and where indicated. 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener 
heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  
Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended 
to receive tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840: 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile. 
3. Level 3:  For concealed areas of fire-resistive-rated assemblies, sound rated assemblies, areas 

receiving heavy-textured finish. 
4. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Division 09 Section "Painting & 
Finishing." 
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3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall 
surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and 
other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 09 29 00 
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SECTION 09 91 00 – PAINTING AND FINISHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on substrates. 

B. Related Requirements: 

1. Requirements for preparing, priming, painting, and finishing are included throughout the 
specifications.  All specification sections shall be reviewed for painting and finishing requirements. 

2. Division 05 Section "Structural Steel Framing" for shop priming of metal substrates with primers 
specified in this Section. 

1.3 DEFINITIONS 

A. Gloss Level 1 (Matte Flat Finish):  Not more than 5 units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D 523. 

B. Gloss Level 2 (Velvet-Like Flat Finish):  Not more than 10 units at 60 degrees and 10 to 35 units at 85 
degrees, according to ASTM D 523. 

C. Gloss Level 3 (Eggshell Finish):  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according 
to ASTM D 523. 

D. Gloss Level 4 (Satin Finish):  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, 
according to ASTM D 523. 

E. Gloss Level 5 (Semi-Gloss Finish):  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6 (Gloss Finish):  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7 (High-Gloss Finish):  More than 85 units at 60 degrees, according to ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application instructions. 

B. Samples for Initial Selection:  For each type of topcoat product. 

1. Submit manufacturer's standard "fan deck" of colors. 
2. Architect will request Samples for Verification after receipt of manufacturer's "fan deck." 
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C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 
5. Architect will furnish color schedule approximately 10 weeks after receipt of samples and other 

color-dependent submittals of other specification sections. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same designations 
indicated on Drawings and in schedules. 

2. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Paint:  10 percent, but not less than 5 gal. of each material and color applied. 

1.6 QUALITY ASSURANCE 

A. Applicator Qualifications:  Engage an experienced applicator who has completed painting system 
applications similar in material and extent to those indicated for the Project that have resulted in a 
construction record of successful in-service performance. 

B. Single-Source Responsibility:  Provide primers and undercoat paint produced by the same manufacturer 
as the finish coats. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures 
continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue with manufacturer's 
data. 

2. Remove rags and waste from storage areas daily. 
3. Protect product from freezing. 

1.8 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 
50 and 95 deg F. 

B. Do not apply paints in rain, snow, fog, mist, or when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 
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C. Where moisture is present, the general contractor shall provide the necessary ventilation to establish 
appropriate condition.  Should the surface be too dry for the product application, the painting contractor 
shall provide the necessary methods to establish the appropriate conditions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. The Sherwin Williams Company (SW). 
2. PPG PAINTS Architectural Coatings (PPG). 

2.2 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by manufacturers of 
topcoat for use in paint system and on substrate indicated. 

B. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

C. Colors:  As selected by Architect from manufacturer's full range. 

1. Exterior Work:  Match existing adjacent wall. 
2. Interior Work:  A maximum of 4 different pigmented colors will be used, with variations for trim, 

wall surfaces, wainscots, and graphics. 
3. Dark Tones:  A maximum of 2 dark tones will be used as accent colors for the interior. 

D. Multiple Colors:  Each room or space may have walls of more than one color.  The right is reserved to 
vary the color after the first coat. 

E. Color Guarantee:  Painting Contractor shall guarantee all in-place paint and stain colors to match colors 
selected.  Obtain copies of standard color charts used, and be certain all in-place paint and stain colors 
closely match selected colors.  Surfaces which fail to pass color inspection shall be repainted at no 
additional cost to Owner. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor 
will be notified in advance and may be present when samples are taken.  If paint materials have 
already been delivered to Project site, samples may be taken at Project site.  Samples will be 
identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show materials being used do 

not comply with product requirements.  Contractor shall remove noncomplying paint materials 

http://www.specagent.com/LookUp/?ulid=544&mf=04&mf=95&src=wd&mf=04&src=wd
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from Project site, pay for testing, and repaint surfaces painted with rejected materials.  Contractor 
will be required to remove rejected materials from previously painted surfaces if, on repainting with 
complying materials, the two paints are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows: 

1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Wood:  15 percent. 
4. Gypsum Board:  12 percent. 
5. Plaster:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Plaster Substrates:  Verify that plaster is fully cured. 

E. Portland Cement Plaster Substrates:  Verify that plaster is fully cured. 

F. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 

G. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. General: All areas listed in the Room Finish Schedule as receiving paint (i.e. walls, ceilings, etc.) shall be 
inclusive of all non-factory finished surfaces.  All costs of preparation, cleaning, protection, priming, 
finishing, cleaning, etc. shall be included for all surfaces (wall, trim, moldings, frames, etc.) and materials 
(metal, wood, CMU, plaster, gypsum board, etc.) unless specifically noted otherwise.  All work shall be in 
accordance with these Specifications and instructions in the Contract Documents. 

B. Comply with manufacturer's written instructions and recommendations in "MPI Manual" as applicable to 
substrates indicated. 

C. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied 
protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall items 
that were removed.  Remove surface-applied protection if any. 

D. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and 
incompatible paints and encapsulants. 
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1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as 
required to produce paint systems indicated. 

2. Clean existing surfaces of residue and miscellaneous applied finishes to provide a properly 
prepared surface to receive new finish. 

3. Spackle holes, depressions and imperfections on existing gypsum board, concrete and plaster 
surfaces as recommended by manufacturer to provide a uniform surface to receive new finish. 

E. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not 
paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in 
manufacturer's written instructions. 

F. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or 
alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions. 

G. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods 
recommended in writing by paint manufacturer. 

H. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, 
and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for 
touching up shop-primed surfaces. 

I. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated 
from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 
subsequently applied paints. 

J. Aluminum Substrates:  Remove loose surface oxidation. 

K. Wood Substrates for Painting: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  

Sand smooth when dried. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and according to recommendations in "MPI 
Manual." 

1. Materials shall be applied with roller or brush, except that spraying will be permitted for items such 
as mechanical equipment, grilles, or similar items.  Mask off adjoining areas not receiving a spray 
finish against overspray. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  
Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime 
coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items 
to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, identification, 
performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on existing surfaces painted previously or 
on items that are factory primed or factory finished if acceptable to topcoat manufacturers. 
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a. Spot prime where required or provide alternative preparation product as recommended by 
manufacturer. 

B. Apply stains and finishes according to manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual." 

1. Use applicators and techniques suited for finish and substrate indicated. 
2. Finish surfaces behind movable equipment and furniture same as similar exposed surfaces. 
3. Do not apply finishes over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

C. If, in the opinion of the Architect, adequate block filler, primer, paint or coating coverage is not provided, 
Contractor shall apply additional coats to satisfy Architect, at no additional cost to the Owner. 

D. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a 
uniform paint finish, color, and appearance.   

E. Apply paints, stains and finishes to produce surface films without cloudiness, spotting, holidays, laps, 
brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and 
color breaks. 

F. Paint exposed surfaces whether or not colors are designated in "schedules", except where natural finish 
of materials is specifically noted as a surface not to be painted.  Where items or surfaces are not 
specifically mentioned, paint same as adjacent similar materials or areas.  If color or finish is not 
designated, Architect will select these from standard colors available for materials systems specified. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency 
to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply additional 
coats as needed to provide dry film thickness that complies with paint manufacturer's written 
recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project 
site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, 
scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of other 
trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces. 
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3.6 PAINTING AND FINISHING SCHEDULE 

A. Concrete  and Masonry Substrates 

1. Interior, Latex, Non-Traffic Surfaces:  Gloss Level 3 

a. SW Filler (masonry): PrepRite Block Filler (B25W25) 
   Primer (concrete): Loxon Masonry Primer 
   1st coat: ProMar 200 Zero VOC  

  2nd coat:  ProMar 200 Zero VOC  

b. PPG Filler (masonry): SPEEDHIDE Hi Fill Latex Block Filler 6-15X1 Series 
  Primer (concrete): SEAL GRIP Acrylic Universal Primer 17-921 Series 
  1st coat: SPEEDHIDE Zero 6-4310XI Series 
  2nd coat: SPEEDHIDE Zero 6-4310XI Series 

2. Interior, Latex, Traffic Surfaces: Gloss Level 3 

a. SW 1st coat: Armorseal Tread Plex 
   2nd coat: Armorseal Tread Plex 
   3rd coat: Armorseal Tread Plex 

b. PPG 1st coat: Aquapon WB Epoxy 98 
  2nd coat: Aquapon WB Epoxy 98 
  3rd coat: Aquapon WB Epoxy 98 

B. Metal Substrates: 

1. Interior, Ferrous Metals, Latex: Gloss Level 5 

a. SW Primer*: DTM Primer / Finish 
   1st coat: DTM Acrylic Finish 
   2nd coat: DTM Acrylic Finish 

b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020 
  1st coat: Pitt Tech Plus Industrial DTM 4216 Series 
  2nd coat: Pitt Tech Plus Industrial DTM 4216 Series 

*Spot prime where metals are shop coated or primed 

2. Interior, Ferrous Metals, Dryfall, Latex: Gloss Level 1 

a. SW Primer*: Pro-Cryl Universal Primer 
   1st coat: Waterborne Acrylic Dryfall 
   2nd coat: Waterborne Acrylic Dryfall 

b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020 
  1st coat: Pitt Tech Plus Industrial DTM 4216 Series 
  2nd coat: Pitt Tech Plus Industrial DTM 4216 Series 

*Spot prime where metals are shop coated or primed 

3. Exterior, Ferrous Metals, Latex Paint Over Alkyd Primer System: Gloss Level 5 

a. SW Primer: Kem Bond Alkyd Primer 
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   1st coat: ProIndustrial DTM Acrylic Finish 
   2nd coat: ProIndustrial DTM Acrylic Finish 

b. PPG Primer: SPEEDHIDE Galvanized Steel Primer 6-209 Series 
  1st coat: Pitt Tech Plus Industrial DTM 4216 Series 
  2nd coat: Pitt Tech Plus Industrial DTM 4216 Series 

4. Non-Ferrous Metals, (Galvanized), Latex: Gloss Level 5 

a. SW Primer: DTM Primer / Finish 
   1st coat: ProIndustrial DTM Acrylic Finish 
   2nd coat: ProIndustrial DTM Acrylic Finish 

b. PPG Primer: SPEEDHIDE Galvanized Steel Primer 6-209 Series 
  1st coat: Pitt Tech Plus Industrial DTM 90-1210 Series 
  2nd coat: Pitt Tech Plus Industrial DTM 90-1210 Series 

C. Wood Substrates: 

1. Interior, Latex  Paint System: Gloss Level 5 

a. SW Primer: ProMar 200 Zero VOC Primer 
   1st coat: ProMar 200 Zero VOC 
   2nd coat: ProMar 200 Zero VOC 

b. PPG Primer: SEAL GRIP Universal Primer 17-921 Series 
  1st coat: SPEEDHIDE Zero 6-4510XI 
  2nd coat: SPEEDHIDE Zero 6-4510XI 

D. Gypsum Board Substrates: 

1. Interior, Latex Paint System: Gloss Level 3 

a. SW Primer: ProMar 200 Zero VOC Primer 
   1st coat: ProMar 200 Zero VOC 
   2nd coat: ProMar 200 Zero VOC 

b. PPG Primer: SPEEDHIDE Zero Primer 6-4900XI 
  1st coat: SPEEDHIDE Zero 4310XI Series 
  2nd coat: SPEEDHIDE Zero 4310XI Series 

END OF SECTION 09 91 00 
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SECTION 10 26 13 – CORNER GUARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Corner guards. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, impact strength, dimensions of individual 
components and profiles, and finishes. 

B. Samples for Verification: For each type of exposed finish on the following products, prepared on Samples 
of size indicated below:  

1. Corner Guards: 12 inches long. Include example top caps. 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of corner guard product to include in maintenance manuals. 

1. Include recommended methods and frequency of maintenance for maintaining best condition of 
plastic covers under anticipated traffic and use conditions. Include precautions against using 
cleaning materials and methods that may be detrimental to finishes and performance. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Corner-Guard Covers: Full-size plastic covers of maximum length equal to 2 percent of each type, 
color, and texture of cover installed, but no fewer than two, 84-inch- long units. 
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2. Mounting and Accessory Components: Amounts proportional to the quantities of extra materials. 
Package mounting and accessory components with each extra material. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store corner guards in original undamaged packages and containers inside well-ventilated area protected 
from weather, moisture, soiling, extreme temperatures, and humidity. 

1. Maintain room temperature within storage area at not less than 70 deg F during the period plastic 
materials are stored. 

2. Keep plastic materials out of direct sunlight. 
3. Store plastic wall- and door-protection components for a minimum of 72 hours, or until plastic 

material attains a minimum room temperature of 70 deg F. 

a. Store corner-guard covers in a vertical position. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of wall- and door-protection units 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including detachment of components from each other or from the 
substrates, delamination, and permanent deformation beyond normal use. 

b. Deterioration of metals, metal finishes, plastics, and other materials beyond normal use. 

2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain wall- and door-protection products from single source from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surface Burning Characteristics: Comply with ASTM E84 or UL 723; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 450 or less. 

2.3 CORNER GUARDS 

A. Surface-Mounted, Plastic-Cover Corner Guards: Manufacturer's standard assembly consisting of snap-
on, resilient plastic cover installed over retainer; including mounting hardware; fabricated with 90- or 135-
degree turn to match wall condition. 



ROCKLAND ST. SRI EXPANSION  10 26 13 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021  CORNER GUARDS 
 

 
10 26 13 - 3 

Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

1. Basis of Design:  Subject to compliance with requirements, Corner Guards incorporated into the 
project shall be based on products as follows: 

a. IPC Door and Wall Protection Systems; Division of InPro Corporation; "Surface-Mount 
Corner Guard Model 160." 

2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of 
Design manufacturer, Contractor may provide products from the following manufacturers that 
meet or exceed the published data of the specified Basis of Design product and are in compliance 
with the requirements of this section. 

a. Construction Specialties, Inc. 
b. Korogard Wall Protection Systems; a Division of RJF International Corporation. 

3. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness; as follows: 

a. Profile: Nominal 2-inch-long leg and 1/4-inch corner radius. 
b. Height:  8 feet. 
c. Color and Texture:  As selected by Architect from manufacturer's full range. 

4. Retainer Clips: Manufacturer's standard impact-absorbing clips. 
5. Top and Bottom Caps: Prefabricated, injection-molded plastic; color matching cover; field 

adjustable for close alignment with snap-on cover. 

2.4 MATERIALS 

A. Plastic Materials: Chemical- and stain-resistant, high-impact-resistant plastic with integral color 
throughout; extruded and sheet material as required, thickness as indicated. 

B. Fasteners: Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, and other 
fasteners compatible with items being fastened. Use security-type fasteners where exposed to view. 

2.5 FABRICATION 

A. Fabricate corner guards according to requirements indicated for design, performance, dimensions, and 
member sizes, including thicknesses of components. 

2.6 FINISHES 

A. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective 
covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and wall areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Examine walls to which corner guards will be attached for blocking, grounds, and other solid backing that 
have been installed in the locations required for secure attachment of support fasteners. 

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

3.2 PREPARATION 

A. Complete finishing operations, including painting, before installing corner guards. 

B. Before installation, clean substrate to remove dust, debris, and loose particles. 

3.3 INSTALLATION 

A. Installation Quality: Install corner guards according to manufacturer's written instructions, level, plumb, 
and true to line without distortions. Do not use materials with chips, cracks, voids, stains, or other defects 
that might be visible in the finished Work. 

B. Mounting Heights: Install corner guards in locations and at mounting heights indicated on Drawings. 

C. Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and other accessories 
required for a complete installation. 

1. Provide anchoring devices and suitable locations to withstand imposed loads. 
2. Adjust end and top caps as required to ensure tight seams. 

3.4 CLEANING 

A. Immediately after completion of installation, clean plastic covers and accessories using a standard 
ammonia-based household cleaning agent. 

END OF SECTION 10 26 13 
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SECTION 12 24 13 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Manually operated roller shades with single rollers. 

B. Related Requirements: 

1. Division 06 Section "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting 
roller shades and accessories. 

2. Division 07 Section "Joint Sealants" for sealing the perimeters of installation accessories for light-
blocking shades with a sealant. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include styles, material descriptions, construction details, dimensions of individual components 
and profiles, features, finishes, and operating instructions for roller shades. 

B. Roller-Shade Schedule:  Use same designations indicated on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Certificates:  For each type of shadeband material, signed by product manufacturer. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roller shades to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 
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1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and 
shadeband material indicated, but no fewer than two units. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of products. 

B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for materials and execution. 

1. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

2. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of 
installation using same designations indicated on Drawings. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, 
including painting, is complete and dry and ambient temperature and humidity conditions are maintained 
at the levels indicated for Project when occupied for its intended use. 

B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of 
other construction by field measurements before fabrication and indicate measurements on Shop 
Drawings.  Allow clearances for operating hardware of operable glazed units through entire operating 
range.  Notify Architect of installation conditions that vary from Drawings.  Coordinate fabrication 
schedule with construction progress to avoid delaying the Work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of Design:  Subject to compliance with requirements, Roller Window Shades incorporated into the 
project shall be based on products as manufactured by Mecho Shade Systems, Inc.: 

1. Manual Shades:  "Mecho/5." 

B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design 
manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the 
published data of the specified Basis of Design product: 

1. Draper Inc. 
2. Hunter Douglas Contract. 
3. Lutron Electronics Co., Inc. 

C. Source Limitations:  Obtain roller shades from single source from single manufacturer. 

http://www.specagent.com/LookUp/?uid=123456789482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789483&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789484&mf=04&src=wd
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2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that stops shade 
movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains:  Nickel-plated metal. 

a. Loop Length:  Full length of roller shade. 
b. Limit Stops:  Provide upper and lower ball stops. 

B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required 
to accommodate operating mechanisms and weights and widths of shadebands indicated without 
deflection.  Provide with permanently lubricated drive-end assemblies and idle-end assemblies designed 
to facilitate removal of shadebands for service. 

1. Roller Drive-End Location:  Right side of inside face of shade. 
2. Direction of Shadeband Roll:  Regular, from back of roller. 
3. Shadeband-to-Roller Attachment:  Manufacturer's standard method. 

C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, 
operating mechanism, installation accessories, and mounting location and conditions indicated. 

D. Shadebands: 

1. Shadeband Material:  Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type Enclosed in sealed pocket of shadeband material. 
b. Color and Finish:  As selected by Owner from manufacturer's full range. 

E. Installation Accessories: 

1. Front Fascia:  Aluminum extrusion that conceals front and underside of roller and operating 
mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape:  L-shaped. 
b. Height:  Manufacturer's standard height required to conceal roller and shadeband when 

shade is fully open, but not less than 3 inches. 

2. Endcap Covers:  To cover exposed endcaps. 

a. Height:  Manufacturer's standard height required to enclose roller and shadeband when 
shade is fully open, but not less than 6 inches. 

b. Provide pocket with lip at lower edge to support acoustical ceiling panel. 

3. Closure Panel and Wall Clip:  Removable aluminum panel designed for installation at bottom of 
site-constructed ceiling recess or pocket and for snap-in attachment to wall clip without fasteners. 

a. Closure-Panel Width:  2 inches. 
 

4. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 
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2.3 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 

B. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
2. Type:  Fiberglass with acrylic backing. 
3. Thickness:  .012". 
4. Weight:  .81 lbs/sy. 
5. Roll Width:  As indicated on Drawings. 
6. Color:  As selected by Owner from manufacturer's full range. 

2.4 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including requirements 
for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F: 

1. Outside of Jamb Installation:  Width and length as indicated, with terminations between shades of 
end-to-end installations at centerlines of mullion or other defined vertical separations between 
openings. 

C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible except as 
follows: 

1. Vertical Shades:  Where width-to-length ratio of shadeband is equal to or greater than 1:4, provide 
battens and seams at uniform spacings along shadeband length to ensure shadeband tracking 
and alignment through its full range of movement without distortion of the material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, operational clearances, and other conditions affecting performance of the Work. 

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

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written 
instructions. 

1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches to interior face of glass.  
Allow clearances for window operation hardware. 

B. Electrical Connections:  Connect motor-operated roller shades to building electrical system. 
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3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction 
throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, 
that ensure that roller shades are without damage or deterioration at time of Substantial Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time 
of Substantial Completion. 

END OF SECTION 12 24 13 
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SECTION 22 00 10 - BASIC REQUIREMENTS – PLUMBING CONSTRUCTION 
 
 
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 general administrative and procedural requirements for plumbing.  Administrative 

and procedural requirements are included in this Section and in various Division 1 Sections. 
 

 
1.3 PERMITS AND FEES 

 
A. Refer to Non-Technical Specifications, General Conditions for information relating to permits and fees. 

 
 
1.4 PROJECT SCHEDULE 

 
A. Refer applicable Non-technical specification sections for contract completion time and project construction 

schedule. 
 
 
1.5 SHOP DRAWINGS AND SUBMITTALS 

 
A. Follow the procedures specified in the Division 01 sections.  Also refer to individual sections of the Division 

22 specifications for additional shop drawing and Submittal requirements. 
 
B. It is the responsibility of the contractor to thoroughly review any and all shop drawings prior to submission 

to the Architect/Engineer.  The contractor’s review shall include verifying conformance to the project 
documents.  The contractor will also be responsible for verifying the quantities of materials are adequate. 

 
C. All shop drawings shall be submitted with a cover sheet indicating the name of the project, the Architects 

and Engineers name, the name of the vendor and the contractor.  There must be sufficient space on the 
title sheet to allow the appropriate stamping by both the Architect and the Engineer.  Shop drawings and 
submittals not conforming to the above may be returned without review. 

D. All shop drawing submittals will include a listing of any and all exceptions to the requirements indicated in 
the specifications and on the drawings.  Where there are no exceptions, the submittals shall indicate such.  
Submittals that do not have this listing will not be reviewed. 

 
 
1.6 INSTALLATION ACCESSIBILITY 

 
A. The installation of all equipment and appurtenances shall be done so that access and clearances meet the 

requirements of the equipment manufacturer and all applicable codes. 
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1.7 ACCEPTABLE MANUFACTURERS 
 
A. The design of the mechanical systems is based on the equipment manufacturer indicated on the drawings.  

Although individual sections of the specifications may list other manufacturers, these manufacturers will be 
accepted only if the following occurs: 

 
1. Performance, as judged by the engineer, must be equal to the design based equipment. 
2. Operating characteristics, as judged by the engineer, must be identical to those of the design based 

equipment. 
 

3. Physical size of the equipment must be such that it can be installed in the available space, 
maintaining all required clearances for access / maintenance and meet the architectural 
requirements of the project such as installed height, length, width and operating weight.  The 
contractor shall be responsible for verifying the equipment meets this requirement. 

4. The contractor will be responsible for any costs associated with additional supports, changes in 
electrical wiring, or piping changes that may be required if equipment other than the design based 
is used. 

 
 
1.8 RECORD DOCUMENTS 

 
A. Prepare record documents in accordance with applicable Division 01 sections.  In addition to the 

requirements specified, indicate the following installed conditions: 
 

1. Mains and branches of piping systems, with valves and control devices and numbered, concealed 
unions located, and with items requiring maintenance located (i.e., traps, strainers, expansion 
compensators, tanks, etc.).  Valve location diagrams, complete with valve tag chart.  Indicate actual 
inverts and horizontal locations of underground piping. 

2. Equipment locations (exposed and concealed), dimensioned from prominent building lines. 
3. Approved substitutions, Contract Modifications, and actual equipment and materials installed. 
4. Contract Modifications, actual equipment and materials installed. 
5. Record Documents are to be prepared and/or revised to indicate the room names and numbers to 

be used by the owner after the projects is complete. 
 
 
1.9 OPERATING AND MAINTENANCE MANUALS 

 
A. Prepare maintenance manuals in accordance with applicable Division 01 sections. 

 
 
1.10 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver products to the project properly identified with names, model numbers, types, grades, compliance 

labels, and other information needed for identification. 
 
B. When materials and products are stored on site, provide protection from weather and temperatures that 

may cause damage to the items. 
 
 
1.11 EXTRA MATERIALS 

 
A. Various specification sections may indicate extra materials that are to be provided with the respective 

equipment.  Where indicated the contractor shall provide the required extra materials.  When directed by 
the owner’s representative, the contractor shall install the extra filters in the respective equipment.  If no 
additional installation is required, the contractor shall forward, to the owner, all extra materials.  When 
forwarding materials obtain a receipt for any materials forwarded. 
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1.12 WARRANTY 
 

 A. All equipment, material and labor provided by the contractor shall be warranted for a minimum period of 
one year after the date of substantial completion. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 Not Applicable. 
 
 
PART 3 - EXECUTION 
 
 
3.1 ROUGH-IN 

 
A. Verify final locations for rough-ins with field measurements and with the requirements of the actual 

equipment to be connected. 
 
B. Obtain equipment shop drawings for the various items that require rough-in. 

 
 
3.2 MECHANICAL INSTALLATIONS 

 
A. Sequence, coordinate, and integrate the various elements of mechanical systems, materials, and 

equipment.  Comply with the following requirements: 
 

1. Coordinate mechanical systems, equipment, and materials installation with other building 
components. 

2. Verify all dimensions by field measurements. 
3. Coordinate requirements for chases slots, and openings in other building components during the 

progress of construction, to allow for mechanical installations. 
4. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 

efficient flow of the Work.  Give particular attention to large equipment requiring positioning prior to 
closing in the building. 

5. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment 
to provide the maximum headroom possible. 

6. Coordinate connection of mechanical systems with exterior underground and overhead utilities and 
services.  Comply with requirements of governing regulations, franchised service companies, and 
controlling agencies.  Provide required connection for each service. 

7. Install systems, materials, and equipment to conform with approved submittal data, including 
coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the 
Contract Documents, recognizing that portions of the Work are shown only in diagrammatic form.  
Where coordination requirements conflict with individual system requirements, refer conflict to the 
Engineer. 

8. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 
building systems and components, where installed exposed in finished spaces. 

9. As much as practical, connect equipment for ease of disconnecting, with minimum of interference 
with other installations.  Extend grease fittings to an accessible location. 

10. Install systems, materials, and equipment giving right-of-way priority to the systems required to be 
installed at a specified slope. 

11. Seal all places where piping or ducts pass through walls and floors. 
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3.3 CUTTING AND PATCHING 
 
A. Perform cutting, fitting, and patching of mechanical equipment and materials required to: 

 
1. Uncover Work to provide for installation of ill-timed Work. 
2. Removal and replacement of defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract Documents. 
4. Remove samples of installed Work as specified for testing. 
5. Install equipment and materials in existing structures. 

 
B. Upon written instructions from the Architect, uncover and restore Work to provide for Architect/Engineer 

observation of concealed Work. 
 
C. In areas of the building where new finishes are being provided, the patching required on a surface which is 

to receive a new finish will be to bring the underlying surface up to the finish required to receive the final 
finish.  This contractor shall coordinate subsurface finish requirements with the finish trade contractor(s). 

 
D. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt 

to adjacent areas. 
 
E. Patch existing finished surfaces and building components using new materials matching existing materials 

and experienced Installers.  Installers' qualifications refer to the materials and methods required for the 
surface and building components being patched.  
 

 
3.4 CLEANING 

 
A. This contractor shall be required to thoroughly clean all installed equipment, duct work and piping.  Cleaning 

shall be required before substantial completion on any phase of the project.  Do not use cleaning materials 
and agents that are hazardous to health or property or that may damage the finished surfaces. 

 
 
  
END OF SECTION 22 00 10 
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SECTION 22 05 00 - COMMON WORK REQUIREMENTS - PLUMBING CONSTRUCTION 

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 materials and methods that are common to various Plumbing Systems. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe 
chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and 
mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and 
weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building 
occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and 
physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include 
installations within unheated shelters. 

F. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Mechanical sleeve seals. 
2. Escutcheons. 

B. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding 
Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX, "Welding and Brazing Qualifications”. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping”. 
2. Certify that each welder has passed AWS qualification tests for welding processes involved and that 

certification is current. 

C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be 
furnished provided such proposed equipment is approved in writing and connecting electrical services, 
circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies 
are specified, equipment shall comply with requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, 
to allow for plumbing installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and 
other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for all system items requiring access that are 
concealed behind finished surfaces. 

PART 2 - PRODUCTS 

2.1 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.2 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness unless 
thickness or specific material is indicated. 
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a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813. 

2.3 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or 
weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 
deg F. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Epco Sales, Inc. 
c. Hart Industries, International, Inc. 
d. Watts Industries, Inc.; Water Products Div. 
e. Zurn Industries, Inc.; Wilkins Div. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150 minimum working pressure as 
required to suit system pressures. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Epco Sales, Inc. 
c. Watts Industries, Inc.; Water Products Div. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-
type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel 
backing washers. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150 psi minimum working pressure 
where required to suit system pressures. 

F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, 
threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C). 
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1. Manufacturers: 

a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 

2.4 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded 
longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral 
waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring 
and bolts and nuts for membrane flashing. 

2.5 ROOF PENETRATIONS 

A. Provide pre-fabricated roof cub with piping portal for all pipe gas piping penetrations through the roof.  Curbs 
to be manufactured by the Pate Co. or equal.  

B. Roof Curbs with Pipe Portals:  Provide prefabricated galvanized steel roof curbs fabricated from minimum 
16 gauge steel with welded corners.  Curbs to be internally reinforced, factory insulated with 1.5” thick 3 lb. 
Density fiberboard insulation.  Where required provide curbs with wood nailers fastened from the underside 
of the wood nailer. 

C. Refer to drawing details for the type of curb required for the specified roofing system.  Provide curbs with 
an integral metal cant, stepped integral metal cant raised the thickness of roof insulation or no integral cant, 
as required to suit the details.  Provide curbs to meet the installed curb height as detailed on the drawings. 

D. Pipe portal curb cover furnished with a laminated acrylic coated ABS plastic curb cover with pre-punched 
holes and molded sealing ring on a collared opening, and an EPDM compression molded cap with stainless 
steel snap lock clamps.  Curbs covers shall be resistant to ozone and ultraviolet rays and shall have a 
serviceable temperature range of -40 degrees F to positive 250 degrees F.  The molded sealing ring on the 
collared opening and the groove in the rubber cap shall be installed to assure a weather-tight pressure and 
mechanical seal.  The protective rubber caps shall have a serviceable temperature range of -60 degrees F 
to positive 250 degrees F and shall be resistant to ozone and ultraviolet rays. The conical shaped steps of 
the nipple shall provide a weatherproof seal around the penetration. The stainless steel snap lock clamps 
shall provide added protection to guarantee the seal. 

2.6 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around 
pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

B. One-Piece, Cast-Brass Type:  With set screw. 

C. Finish:  Polished chrome-plated and Rough brass. 
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2.7 FIRESTOPPING 

A. The contractor shall be responsible for providing permanent, UL approved firestopping systems for all 
penetrations through fire rated floor or fire rated wall assemblies.  All firestopping shall meet the 
requirements of ASTM E-814 and UL 1479. 

B. Subject to compliance with project requirements, firestopping materials may be provided by one of the 
following manufacturers: 

1. Specified Technologies Inc. (STI) Somerville, NJ. 
2. Tremco, Beechwood, OH. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections specifying piping systems. 

B. 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 Coordination Drawings. 

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.  Maintain 
unobstructed passageway of not less than 42” in width and 80” minimum head clearance as required by 
code. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.  Install piping to 
permit valve servicing.  Install piping at indicated slopes.  Install piping free of sags and bends. 

F. Install fittings for changes in direction and branch connections. 

G. Install piping to allow application of insulation. 

H. Select system components with pressure rating equal to or greater than system operating pressure. 

I. Install escutcheons for penetrations of walls, ceilings, and floors. 

J. Sleeves are not required for core-drilled holes. 

K. Permanent sleeves are not required for holes formed by removable sleeves. 

L. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and 
concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet 
areas 2 inches (50 mm) above finished floor level.  Extend cast-iron sleeve fittings below 
floor slab as required to secure clamping ring if ring is specified. 



ROCKLAND ST. SRI EXPANSION 22 05 00 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 COMMON WORK REQUIREMENTS – PLUMBING CONSTRUCTION 
 

22 05 00 - 6 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6 (DN 150). 
b. Steel Sheet Sleeves:  For pipes NPS 6 (DN 150) and larger, penetrating gypsum-board 

partitions. 
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure 

flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 
2 inches (50 mm) above finished floor level.  Refer to Division 07 Section "Sheet Metal 
Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe 
insulation, using joint sealants appropriate for size, depth, and location of joint. 

M. Seal annular space between sleeve or opening and pipe or pipe insulation, using sealants appropriate for 
size, depth, and location of joint. 

N. Aboveground and Underground, Exterior-Wall Pipe Penetrations:  Provide Mechanical Sleeve Seal and 
wall sleeve. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe 
material and sized per manufacturer’s recommendations.  Position the pipe in center of sleeve.  
Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight seal. 

O. Corrosion Protection:  Pipes passing through concrete walls and/or floors and through block walls shall be 
protected against external corrosion by a protective sheathing or wrapping that will withstand any reaction 
from wall or floor material. 

P. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at all pipe 
penetrations.  Where required seal all pipe penetrations with fire stop materials. 

Q. Roof penetrations:  provide roof curbs with pipe portals at all locations where gas piping penetrates the 
roof.  

R. Verify final equipment locations for roughing-in. 

S. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping 
systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  
Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy 
complying with ASTM B 32. 
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E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using 
copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and 
clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings 
and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is 
specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do 
not use pipe sections that have cracked or open welds. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final 
connection to each piece of equipment. 

3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of 
dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.  
Install equipment level and plumb, parallel and perpendicular to other building systems and components in 
exposed interior spaces, unless otherwise indicated. 

B. Install equipment to maintain unobstructed passageway of not less than 42” in width and 80” minimum head 
clearance as required by code. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  
Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend 
grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 INSTALLATION OF PIPING UNDER EXISITING FLOORS   

A. Where the drawings indicate new piping is to be installed under existing slab-on-grade construction, the 
installing contractor will be required to verify the location(s) of any existing pipes, conduits or any other 
system components, that are required to remain in service, before saw cutting existing slabs. 

END OF SECTION 22 05 00 
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SECTION 22 05 10 - EXCAVATION FOR PLUMBING CONSTRUCTION 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General Conditions and other Division-22 
Specification Sections, apply to this Section. 

 
 
1.2 DESCRIPTION OF WORK 
 

A. Excavation, backfill and compaction associated with utility construction including such related 
features as protection of adjacent utilities and structures, maintenance and protection of traffic, 
cutting paved surfaces, support of excavation, control of excavated materials, de-watering, piping, 
bedding, disposal of excavated materials, and all work related to providing excavation, backfill and 
compaction for all utilities and structures in connection with the plumbing systems.  

 
 
1.3 QUALITY ASSURANCE 
 

A. Testing Agent:  Compaction testing for this Work shall be performed by the contractor's Testing 
Agency.  Where compaction testing is specified, such compaction testing shall be performed by a 
soils testing agent engaged and paid for by the Contractor and approved by the Architect. 

 
B. Reference Standards: 

 
1. Pennsylvania Department of Transportation: 

 
a. Regulations Governing Occupancy of Highways by Utilities (67 PA Code, 

Chapter 459) 
b. Publication 408 Specifications Pennsylvania Test Method, PTM 106 

Pennsylvania Test Method, PTM 402 
c. Publication 203, Work Zone Traffic Control 

 
2. American Society for Testing and Materials (ASTM): 

 
a. ASTM D698 Test Method for Laboratory Compaction characteristics of Soil 

Using Standard Effort (12,400 ft.-lbf/ft3) 
b. ASTM D2922 Standard Test Method for Density of Soil and Soil - Aggregate in 

Place by Nuclear Methods (Shallow Depth). 
 

C. Compaction Testing: 
 

1. Compaction shall be by the testing procedure contained in ASTM D2922 based on 
previously determined compaction curve data as established by ASTM D698. 

 
 
1.4 SUBMITTALS 

A. Certificates:  Submit certification attesting that the composition analysis of pipe embedment and 
select material stone backfill materials meet specification requirements. 
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1.5 JOB CONDITIONS 
 

A. Permits:  Obtain and pay for all permits and inspections required for the work under this Section. 
 

B. Excavation and Rock Removal: 
 

1. Refer to Earthwork for information relative to removal of rock and classification of 
excavation.  All requirements and classification for excavation, rock removal, earthwork, 
etc. specified under the Earthwork section shall be made a part of this Section. 

C. Compaction of Backfill: 
 

1. Excavations shall be backfilled with lifts which are individually compacted. 
 

2. The following compaction densities (based on standard Proctor Curve ASTM D698) shall 
be achieved: 

 
a. Trench Backfill under asphalt and concrete paving (not including base course 

materials): 100%. 
b. Trench Backfill within Unpaved Areas:  95%. 
c. Exterior Side of Structures:  95%. 

 
3. Contractor shall maintain optimum moisture content of backfill materials to attain the 

required compaction density. 

D. Protection of Existing Utilities and Structures: 
 

1. Take all precautions and utilize all facilities required to protect existing utilities and 
structures.  In compliance with Act 172 of the General Assembly of Pennsylvania, advise 
each Utility at least three (3) working days in advance of intent to excavate, do demolition 
work and give the location of the job site.  Request cooperative steps of the Utility and 
suggestions for procedures to avoid damage to its lines. 

2. Advise each person in physical control of powered equipment or explosives used in 
excavation or demolition work of the type and location of utility lines at the job site, the 
Utility assistance to expect, and procedures to follow to prevent damage. 

3. Immediately report to the Utility and the Architect any break, leak or other damage to the 
lines or protective coatings made or discovered during the work and immediately alert the 
occupants of premises of any emergency created or discovered. 

4. Allow free access to Utility personnel at all times for purposes of maintenance, repair and 
inspection. 
 

1.6 WARRANTY 
 

A. All equipment, material and labor provided under this specification section shall be warranted for a 
period of one year after project completion. 
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PART 2 - PRODUCTS 
 
 
2.1 DETECTABLE WARNING TAPE 

A. Acid and alkali resistant polyethylene film warning tape manufactured for marking and identifying 
underground utilities, including storm water, 6" wide, 4 mils thick, continuously inscribed with a 
description of the utility with metallic core encased in a protective jacket for corrosion protection, 
detectable by metal detector when tape is buried up to 30 inches deep, colored as directed by 
authorities having jurisdiction on the project or as directed by the Architect. 

 
2.2 PIPE BEDDING OR EMBEDMENT MATERIAL 
 

A. PennDOT No. 2A course aggregate, Table C, Section 703.2, Publication 408 Specifications or 
PennDOT 2RC. 

 
 
2.3 SLAB OR BASE MATERIAL 
 

A. Concrete Slab or Precast Base: 
 

1. PennDOT No. 2A coarse aggregate, Table C, Section 703.2, Publication 408 
Specifications. 

 

2.4 BACKFILL MATERIAL FOR UTILITIES 
 

A. All Concrete and Asphalt Paving: 
 

1. PennDOT No. 2A coarse aggregate, Table C, Section 703.2, Publication 408 
Specifications. 

 
B. Unpaved Areas: 

 
1. PennDOT No. 2A coarse aggregate, Table C, Section 703.2, Publication 408 

Specifications. 
 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION AND PREPARATION 

A. Identify required lines, levels, contours and datum. 

B. Notify Architect of unexpected subsurface conditions and discontinue work in area until notified to 
resume work. 

C. Maintain and protect existing utilities identified by utility users within the Work area. 

D. Verify that structure walls are braced to support surcharge forces imposed by backfilling 
operations. 
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3.2 PROTECTION OF ADJACENT WORK 
 

A. Underpin adjacent structures which may be damaged by excavation work, including utilities and 
pipe chases. 

 
B. Grade excavation top perimeter to prevent surface water runoff into excavation or to adjacent 

properties. 
 
 
3.3 MAINTENANCE AND PROTECTION OF TRAFFIC 
 

A. Coordinate the work to ensure the least inconvenience to traffic and maintain traffic in one or more 
unobstructed lanes unless closing the roadway is authorized. 

 
B. Maintain access to all streets and private drives. 

 
C. Provide and maintain signs, flashing warning lights, barricades, markers, and other protective 

devices as required to conform with construction operations and to keep traffic flowing with 
minimum restrictions. 

 
D. Comply with State and local Municipal codes, permits and regulations and pay for all permits and 

inspections that are required for the installation. 
 
 
3.4 CUTTING PAVED SURFACES 
 

A. Where installation of pipelines, structures, and appurtenances necessitate breaking a paved 
surface, make cuts in a neat uniform fashion forming straight lines parallel with the edge of the 
excavation.  Cut offsets at right angles to the edge of the excavation. 

 
B. Protect edges of cut pavement during excavation to prevent raveling or breaking; square edges 

prior to pavement replacement. 
 

C. The requirement for neat line cuts, in other than state highways, may be waived if the final paving 
restoration indicates overlay beyond the width of the excavation. 

 

3.5 EXCAVATION 
 

A. Depth of Excavation: 
 

1. Pipelines:  Excavate trenches to the depth and grade shown on the profile drawings for 
the invert of the pipe plus that excavation necessary for placement of pipe bedding 
material. 

2. Where unsuitable bearing material including shattered rock due to drilling or other 
operations is encountered in the bottom of the excavation, discontinue excavation until 
the unsuitable material is observed by the Architect or the Owner's representative. 

3. Where contractor, by error or intent, excavates beyond the minimum required depth, 
backfill the excavation to the required depth with pipe bedding/embedment or slab/base 
material as appropriate without any change in the Contract Price. 

 
B. Width of Excavation: 

 
1. Pipelines:  Excavate trenches, including laterals, to a width necessary for placement and 

jointing of the pipe, and for placing and compacting pipe embedment under, around and 
over the pipe.  Shape trench walls completely vertical from trench bottom to at least two 
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(2) feet above the top of the pipe.  For pressure pipeline fittings, excavate trenches to a 
width that will permit placement of concrete thrust blocks.  Provide earth surfaces for 
thrust blocks that are perpendicular to the direction of thrust and are free of loose or soft 
material. 

2. Structures:  Excavate to the minimum distance necessary for placement/installation of 
the footings, concrete slab, walls or prefabricated structures and to permit proper backfill 
procedures to be performed. 

 
C. Length of Open Trench: 

 
1. Do not advance trenching operations more than 200' ahead of completed pipeline. 

 
 
3.6 SUPPORT OF EXCAVATION 
 

A. Support excavations with sheeting, shoring, and bracing or in the case of pipeline construction, a 
"trench box" as required to comply with Federal, State, and local laws and codes. 
 

B. Install adequate excavation supports to prevent ground movement or settlement to adjacent 
structures, pipelines or utilities.  Damage due to settlement because of failure to provide support 
or through negligence or fault of contractor in any other manner, shall be repaired at contractor's 
expense. 

 
C. Withdraw shoring, bracing, and sheeting as backfilling proceeds unless otherwise directed by the 

Architect. 
 

D. The neglect, failure or refusal of the Architect to order the use of bracing or sheeting, or a better 
quality, grade, or section, or larger sizes of steel or timber, or to order sheeting, bracing, struts, or 
shoring  to be left in place, or the giving or failure to give orders or directions as to the manner or 
methods of placing or driving sheetings, bracing, jacks, wales, stringers, etc., shall not in any way 
or to any extent relieve Contractor of any responsibility concerning the condition of excavation or 
of any of his obligations under the Contract, nor shall any delay, whether caused by any action or 
want of action on the part of Contractor, or by any act of Owner and  Architect or their agents, or 
employees, resulting in the keeping of an excavation open longer than would otherwise have been 
necessary, relieve contractor from the necessity of properly and adequately protecting the 
excavation from caving or slipping, nor from any of their obligations under the Contract relating to 
injury of persons or property, nor entitle them to any claim for extra compensation. 

 
 
3.7 CONTROL OF EXCAVATED MATERIAL 
 

A. Keep the ground surface, within a minimum of 2' of the sides of the excavation free of excavated 
material. 

 
B. Provide temporary barricades to prevent excavated material from encroaching on private property, 

walks, gutters, and storm drains. 
 

C. Maintain accessibility to all fire hydrants, valve pit covers, valve boxes, curb boxes, fire and police 
call boxes, and other utility controls at all times.  Keep gutters clear or provide other satisfactory 
facilities for street drainage.  Do not obstruct natural water courses.  Where necessary, provide 
temporary channels to allow the flow of water either along or across the site of the work. 

 
D. In areas where excavations parallel or cross streams, ensure that no material slides, is washed, or 

dumped into the stream course. 
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3.8 DEWATERING 
 

A. Keep excavations dry and free of water.  Dispose of precipitation and subsurface water clear of 
the work. 

 
B. Maintain pipe trenches dry until pipe has been jointed, inspected, and backfilled, and concrete 

work has been completed.  Prevent trench water from entering pipelines under construction. 
 

C. Intercept and divert surface drainage away from excavations.  Design surface drainage systems 
so that they do not cause erosion on or off the site, or cause unwanted flow of water. 

 
D. Comply with Federal and State requirements for dewatering to any watercourse, prevention of 

stream degradation, and erosion and sediment control. 
 
 
3.9 PIPE LAYING 
 

A. Provide required pipe bedding placed in accordance with the Drawings and Specifications.  A 
minimum bedding of 6" shall be provided. 

 
B. Shape recesses for the joints or bell of the pipe by hand.  Assure that the pipe is supported on the 

lower quadrant for the entire length of the barrel. 
 

C. Lay pipe as specified in the appropriate Section of these Specifications for pipeline construction. 
 
 
3.10 BACKFILLING EXCAVATIONS 
 

A. Pipeline Trench: 
 

1. After pipe installation and inspection, provide material to complete the pipe embedment 
in accordance with the Drawings and Specifications. 

2. Unless otherwise shown on the Drawings, the following bedding or embedment 
requirements using the material indicated: 

 
a. Storm Sewers:  Pipe embedment to 12" above the crown of the pipe. 
b. Potable Water:  Pipe embedment to one-half (½) the outside diameter of the 

pipe. 
 

3. The material shall be hand placed and carefully compacted with hand-operated 
mechanical tampers in layers of suitable thickness to provide specified compaction 
around and under the haunches of the pipe.  Backfill and compact the remainder of the 
trench with specified backfill material in accordance with the Drawings and any relevant 
permit conditions.  Employ a placement method so not to disturb or damage the utility 
line in the trench.  Use of a Hydra-hammer or jumping-jack type compaction device is not 
permitted.  A vibratory plate type compaction device is acceptable.  Any settlement which 
occurs because of consolidation of the backfill during the construction period or during 
the one (1) year maintenance period shall be completely corrected by contractor at his 
expense. 

4. Provide warning tape approximately 12" below finished grades and above all piping. 
 

B. Lift Thickness Limitations: 
 

1. Lift thicknesses shall be limited to four (4) inches for pipe embedment, eight (8) inches 
maximum for pipeline trenches within paved areas and twelve (12) inches maximum for 
pipeline trenches in non-paved areas and for structure excavations.  Lift thicknesses shall 
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also comply with requirements imposed by any State Highway Occupancy Permit.  In no 
case shall maximum lift thickness placed exceed the maximum limits specified by the 
manufacturer's recommendations for the compaction equipment to be utilized.  
Compaction equipment shall not be used over the pipe until sufficient backfill has been 
placed to ensure that such equipment will not damage or disturb the pipe. 

2. Lift thickness limitations specified for State highways, shoulders, or embankments govern 
over the compaction equipment manufacturer's recommendations. 

C. Unsuitable Backfill Material: 
 

1. Where the Architect determines backfill material to be unsuitable and rejects all or part 
thereof due to conditions prevailing at the time of construction, remove the unsuitable 
material and replace with suitable backfill material.  Unsuitable material shall be legally 
disposed of, off-site by the contractor. 

 
 
3.11 FIELD QUALITY CONTROL 

A. Quality Control Testing During Construction:  Contractor shall obtain and pay for a testing 
laboratory to inspect and approve each subgrade and fill layer before further backfill or 
construction work is performed. 

 
1. Perform field density tests in accordance with ASTM D 1556 (sand cone method) or 

ASTM D 2167 (rubber balloon method), as applicable. 
 

a. Field density tests may also be performed by the nuclear method in accordance 
with ASTM D 2922, providing that calibration curves are periodically checked 
and adjusted to correlate to tests performed using ASTM D 1556.  In 
conjunction with each density calibration check, check the calibration curves 
furnished with the moisture gages in accordance with ASTM D 3017. 

b. If field tests are performed using nuclear methods, make calibration checks of 
both density and moisture gages at beginning of work, on each different type of 
material encountered, and at intervals as directed by the Architect. 

 
2. Perform one test at each structure and one test for each 150 lineal feet of pipe or 

fractions thereof per foot of backfill. 
3. If in opinion of Architect, based on testing service reports and inspection, subgrade or fills 

that have been placed are below specified density, perform additional compaction and 
testing until specified density is obtained. 

 

3.12 DISPOSAL OF EXCAVATED MATERIAL 
 

A. Excavated material remaining after completion of backfilling shall remain the property of 
contractor, removed from the construction area, and disposed of legally, off-site.  However, in the 
event the excavated material can be used in filling and rough grading on the site as determined by 
the Architect, it shall remain on the site and be used for grading and filling. 

 
 
END OF SECTION 22 05 10 
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SECTION 22 05 30 - METERS AND GAUGES FOR PLUMBING SYSTEMS 
 
 
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 Thermometers, Gauges and Test plugs. 

PART 2 - PRODUCTS 

2.1 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS 

A. Manufacturers:  Subject to compliance with requirements, provide fully adjustable angle thermometers by 
one of the following: 

 
1. Palmer - Wahl Instruments Inc. 
2. Trerice, H. O. Co. 
3. Weiss Instruments, Inc. 
4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
5. Miljoco Corporation. 

B. Case: Cast aluminum with dark blue epoxy coating, 9 inches long. 

C. Window: Clear acrylic for temperatures up to 300 deg. F; glass for higher temperatures. 

D. Tube:  blue reading, organic filled. 

E. Stem:  brass for thermowell installation and of length to suit installation. 

F. Accuracy: Plus or minus 1 scale division. 

2.2 THERMOWELLS 

A. Manufacturers:  Same as manufacturer of thermometer being used. 

B. Description:  Pressure-tight, brass construction, socket-type metal fitting made for insertion into piping 
and of type, diameter, and length required to hold thermometer. 

2.3 PRESSURE GAUGES 

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

1. Palmer - Wahl Instruments Inc. 
2. Trerice, H. O. Co. 
3. Weiss Instruments, Inc. 
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4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
5. Miljoco Corporation. 

B. Dial-Type Pressure Gauges:  Indicating-dial type complying with ASME B40.100. 

1. Case: Liquid-filled type, fiberglass reinforced polypropylene, 4-1/2-inch diameter, solid front, blow 
out back. 

2. Pressure-Element Assembly: Bronze Bourdon tube. 
3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet. 
4. Movement: Stainless steel rotary type with stainless steel bushings. 
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 
6. Pointer:  Red or other dark-color metal. 
7. Window: Acrylic plastic. 
8. Accuracy:  Plus or minus .5 percent range. 
9. Vacuum-Pressure Range:  30-in. Hg of vacuum to 150 psig of pressure. 
10. Range for Fluids under Pressure:  Two times operating pressure. 

C. Pressure-Gauge Fittings: 

1. Valves:  NPS 1/4 brass or stainless-steel needle type valve. 

2.4 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements provide test plug (PT Plug) products by one of 
the following: 

1. Flow Design, Inc. 
2. Peterson Equipment Co., Inc. 
3. Sisco Manufacturing Co. 
4. Trerice, H. O. Co. 
5. Watts Industries, Inc.; Water Products Div. 

B. Description: Ports are to be suitable to accept thermometer stem or pressure gauge adapter and shall 
have dual EPDM internal seals, threaded brass cap with metal retainer strap.  Ports are to be adequate 
length and suitable for installation in insulated or non insulated piping. 

C. Construction: Brass body with dual EPDM seals.  

D. Minimum Pressure and Temperature Rating: 1000 psig at 270 deg F. 

E. Test Kit:  Furnish one test kit containing one pressure gauge and adaptor, two thermometers, and 
carrying case.  Pressure gauge, adapter probes, and thermometer sensing elements shall be of diameter 
to fit test plugs and of length to project into piping. 

PART 3 - EXECUTION 

3.1 THERMOMETER APPLICATIONS 

A. Install thermometers where indicated on the drawings, see plans and detail drawings. 
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B. Provide the following temperature ranges for thermometers: 

1. Domestic Hot Water:  30 to 180 deg F, with 2-degree scale divisions. 
2. Domestic Cold Water:  0 to 100 deg F, with 2-degree scale divisions. 

3.2 GAUGE APPLICATIONS 

A. Install pressure gauges at suction and discharge of each pump. 

3.3 INSTALLATIONS 

A. Install direct-mounting thermometers and adjust vertical and tilted positions. 

B. Install thermowells with socket extending to center of pipe and in vertical position in piping tees where 
thermometers are indicated. 

C. Install direct-mounting pressure gauges in piping tees with pressure gauge located on pipe at most 
readable position. 
 

D. Install shut-off needle-valve and snubber fitting in piping for each pressure gauge and thermometer. 

E. Install test plugs in tees in piping. 

F. Install connection fittings for attachment to portable indicators in accessible locations. 

G. Adjust faces of thermometers and gauges to proper angle for best visibility. 

END OF SECTION 22 05 30 
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SECTION 22 05 40 – GENERAL DUTY VALVES FOR PLUMBING 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. Ball valves. 
2. Butterfly valves. 
3. Check valves. 

1.3 SUBMITTALS 

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

1.4 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

D. The installation and materials shall comply with the requirements of the 2015 International Plumbing 
Code and any applicable local code amendments.  Verify code with requirements with the local code 
officials. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures 
and temperatures. 

B. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

C. Valves in Insulated Piping:  With stem extensions and the following features: 
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1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective 
sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation. 

2. Butterfly Valves:  With extended neck. 

D. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Solder Joint:  With sockets according to ASME B16.18. 
3. Threaded:  With threads according to ASME B1.20.1. 

E. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRASS BALL VALVES 

A. Two-piece full-port, Brass Ball Valves with Brass Trim: 

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

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Milwaukee Valve Company. 
c. NIBCO INC. 
d. Stockham. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
d. Body Design:  Two piece. 
e. Body Material:  Forged brass. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Brass. 
i. Ball:  Chrome-plated brass. 

2.3 BRONZE BALL VALVES 

A. Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
 
a. Conbraco Industries, Inc.; Apollo Valves. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig (1035 kPa). 
c. CWP Rating:  600 psig (4140 kPa). 
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d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 

2.4 BUTTERFLY VALVES 

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Iron Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
 
a. Conbraco Industries, Inc.; Apollo Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Nickel-plated or -coated ductile iron. 

B. Grooved Copper Butterfly:  DN65-DN150, 300 psi max pressure rati4ng with copper tubing sized grooved 
ends.  Cast bronze body to CDA-836 (85-5-5-5).  Elastomer encapsulated ductile iron disc, ASTM A-536, 
Grade 65-45-12, with integrally cast stem. 

2.5 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
 
a. Crane Co.; Crane Valve Group 
b. Milwaukee Valve Company. 
c. NIBCO INC. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

 
 
 
 
 
 
 



ROCKLAND ST. SRI EXPANSION 22 05 40 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 GENERAL DUTY VALVES FOR PLUMBING PIPING 
 

22 05 40 - 4 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  200 psig (1380 kPa). 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special 
packing materials, such as blocks, used to prevent disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible 
by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, 
length, and material.  Verify that gasket is of proper size, that its material composition is suitable for 
service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, 
and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before 
final adjusting and balancing.  Replace valves if persistent leaking occurs. 
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or butterfly valves. 
2. NPS 2-1/2 (DN 65) and Larger for Domestic Water:  Iron swing check valves with lever and weight 

or with spring or iron, center-guided check valves. 
 
 
 
END OF SECTION 22 05 40 
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SECTION 22 07 00 - PLUMBING SYSTEM INSULATION 

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. This section includes insulation materials and accessories for insulating Plumbing piping and equipment. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity and jackets (both factory- 
and field-applied, if any). 

1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials 
and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable 
testing and inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 
or less. 

2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 
150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM 
specification designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields.  Coordinate clearance 
requirements with piping Installer for insulation application. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Mineral-Fiber Plumbing Pipe Insulation:  Glass fibers bonded with a thermosetting resin complying with the 
following: 
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1. Products:  Subject to compliance with requirements, provide Johns Manville Micro-Loc insulation or 
equal products manufactured by one of the following: 

a. Knauf Insulation. 
b. Owens Corning Fiberglas Insulation. 

2. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply 
with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. 

3. Provide High-impact-resistant, UV-resistant PVC jacketed fitting covers complying with ASTM D 
1784, Class 16354-C; Flame spread 25 or less; Smoke development 50 or less. 

B. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Semirigid board material with factory-applied FSK jacket complying with ASTM C 1393, Type II or Type IIIA 
Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. (40 kg/cu. 
m) or more.  Thermal conductivity (k-value) at 100 deg F (55 deg C) is 0.29 Btu x in./h x sq. ft. x deg F 
(0.042 W/m x K) or less.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; CrimpWrap. 
b. Johns Manville; MicroFlex. 
c. Knauf Insulation; Pipe and Tank Insulation. 
d. Manson Insulation Inc.; AK Flex. 
e. Owens Corning; Fiberglas Pipe and Tank Insulation. 

C. Flexible Elastomeric Thermal Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, provide products manufactured by one of the 
following: 

 a. Aeroflex USA Inc.; Aerocel. 
 b. Armacell LLC; AP Armaflex. 

  c. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180. 

2.2 CEMENTS, ADHESIVES AND MASTICS 
 

A. Provide all required types of cements, adhesives, mastics and other accessories required to install all 
insulation materials and systems per the Manufacturer’s Installation Requirements.  Prepare surfaces as 
required by the insulation manufacturers.  Install cements, adhesives and mastics per manufacturer’s 
recommendations. 

PART 3 - EXECUTION 

3.1 GENERAL APPLICATION REQUIREMENTS 
 
A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; 

with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, 
valves, and specialties. 

B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for 
each piping system. 
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C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do 
not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

E. Apply multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder. 

H. Keep insulation materials dry during application and finishing. 

I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by the insulation material manufacturer. 

J. Apply insulation with the least number of joints practical. 

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder integrity, 
unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, valves, and 
specialties. 

L. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-retarder mastic. 

 
1. Apply insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor retarders are indicated, extend insulation on anchor legs at 

least 12 inches (300 mm) from point of attachment to pipe and taper insulation ends.  Seal tapered 
ends with a compound recommended by the insulation material manufacturer to maintain vapor 
retarder. 

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by the insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect the jacket from tear or puncture by the hanger, support, and shield. 

M. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation 
ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to 
maintain vapor retarder. 

 
N. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

O. Apply insulation with integral jackets as follows: 

1. Pull jacket tight and smooth. 
2. Circumferential Joints:  Cover with 3-inch- (75-mm-) wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip and 
spaced 4 inches (100 mm) o.c. 

3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches (40 mm).  Apply insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps 
with outward clinching staples along edge at 4 inches (100 mm) o.c. 

a. Exception:  Do not staple longitudinal laps on insulation having a vapor retarder. 

4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints 
and at ends adjacent to flanges, unions, valves, and fittings. 
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5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-
retarder mastic. 

P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing. 

1. Seal penetrations with vapor-retarder mastic. 
2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches (50 mm) below top 

of roof flashing. 
4. Seal metal jacket to roof flashing with vapor-retarder mastic. 

Q. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation flush with 
mechanical sleeve seal.  Seal terminations with vapor-retarder mastic. 

R. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors. 

S. Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations of fire-rated 
walls and partitions. 

1. Firestopping and fire-resistive joint sealers are specified in other Division 22 Sections. 

T. Floor Penetrations:  Apply insulation continuously through floor assembly. 

1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor supports 
penetrate vapor retarder. 

3.2 MINERAL-FIBER INSULATION APPLICATION 

A. Insulation Installation on Straight Pipes and Tubes per manufacturer’s instructions.  Where vapor barriers 
are required, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.  
For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched 
staples at 6 inches (150 mm) o.c.  For insulation with factory-applied jackets on below ambient surfaces, 
do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by insulation 
material manufacturer and seal with vapor-barrier mastic and flashing sealant.  

B. Insulation Installation on Pipe Fittings, Elbows, Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed sections are not available, install mitered sections of pipe insulation to valve body. 
3. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
4. Install insulation to flanges as specified for flange insulation application. 

3.3 FLEXIBLE ELASTOMERIC INSULATION APPLICATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 
in insulation that allow passage of air to surface being insulated.  Apply Insulation on Pipe Fittings, Elbows, 
Valves and Pipe Specialties. 

3.4 INSULATION APPLICATION SCHEDULE, GENERAL 

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and field-applied 
jackets.  Application schedules identify piping system and indicate pipe size ranges and material, thickness, 
and jacket requirements. 
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3.5 INTERIOR INSULATION APPLICATION SCHEDULE 

A. Service:  Domestic hot and re-circulated hot water. 

1. Operating Temperature:  60 to 140 deg F. 
2. Insulation Material: 1 ½” Mineral fiber. 

 
B. Service:  Domestic cold water. 

1. Operating Temperature:  35 to 60 deg F. 
2. Insulation Material: 1” thick Mineral fiber with vapor barrier. 

 
C. Service:  Rainwater conductors and roof drain bodies. 

1. Insulation Material:  1” Mineral fiber with vapor barrier. 

D. Service:  Condensate drain piping. 

1. Insulation Material:  ¾” Flexible elastomeric. 
 
 
END OF SECTION 22 07 00 
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SECTION 22 11 10 - 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. This section includes domestic water piping for underground, under slab and above ground installations 
including accessories. 

1.3 SUBMITTALS 

A. Product Data:  For the following products: 

1. Specialty valves. 
2. Piping materials. 

1.4 QUALITY ASSURANCE   

A. The installation shall comply with the requirements of the 2015 International Plumbing Code (I.P.C.) and 
any applicable local code amendments.  Verify the code with requirements with the local code official(s) 
before beginning the work. 

B. All domestic water system components require third party certification as indicated in Chapter 3; Table 
303.4 of the IPC.  

C. All domestic water piping and fittings are required to bear the identification of the manufacturer as required 
in Chapter 3; paragraph 303.1 of the IPC. 

D. Comply with NSF 61 for potable domestic water piping and components. 

1.5 PROJECT CONDITIONS  

A. Interruption of Existing Water Service:  Do not interrupt service to any portion of the existing occupied 
facilities until receiving permission.  If interruption of the existing service is required, coordinate the work 
with the Owner and, if necessary, perform the work at a time, other than normal working hours, which is 
suitable to the owner.  

1.6 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. 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. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 
 
1. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

B. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper. 

1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 

C. Press-Fit Joint Copper Piping Systems:  Provide Press-fit copper pipe products manufactured by Viega, 
Elkhart Products or NIBCO, Inc 

1. Hard Copper Tube:  ASTM B88. 
2. Copper fittings: ASME B16.18, ASME B16.22 or ASME B16.26. 
3. Press Fitting: Copper and copper alloy press fittings shall conform to material requirements of ASME 

B16.18 or ASME B16.22 and performance criteria of IAPMO PS 117. Sealing elements for press 
fittings shall be EPDM. Sealing elements shall be factory installed or an alternative supplied by fitting 
manufacturer. Press ends shall have SC (Smart Connect™) feature design (leakage path).  In Pro 
Press ½” to 4” dimensions the Smart Connect Feature assures leakage of liquids and/or gases from 
inside the system past the sealing element of an unpressed connection. The function of this feature 
is to provide the installer quick and easy identification of connections which have not been pressed 
prior to putting the system into operation.    

D. PEX Distribution System: PEX-a (Engel-Method Crosslinked Polyethylene) Piping: ASTM F 876 and F877 
(CAN/CSA-B137.5) by Uponor.      

2.3 PIPING JOINING MATERIALS 

A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813. 

2.4 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 
1. Hyspan Precision Products, Inc. 
2. Metraflex, Inc. 

3. Universal Metal Hose; a Hyspan company. 

B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid covering and ends 
brazed to inner tubing. 

1. Working-Pressure Rating:  Minimum 200 psig (1380 kPa). 
2. End Connections NPS 2 (DN 50) and Smaller:  Threaded copper pipe or plain-end copper tube. 
3. End Connections NPS 2-1/2 (DN 65) and Larger:  Flanged copper alloy. 
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PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water 
piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, 
and other design considerations.  Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. If contractor uses PEX Distribution System, install in accordance with manufactures recommendations.  

C. Install shutoff valve immediately upstream of each dielectric fitting. 

D. Install piping concealed from view and protected from physical contact by building occupants unless 
otherwise indicated and except in equipment rooms and service areas.  Install exposed piping in equipment 
rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise.  Install piping above accessible ceilings to allow sufficient space for ceiling 
panel removal, and coordinate with other services occupying that space. 

E. Install piping adjacent to equipment and specialties to allow service and maintenance.  Install piping to 
permit valve servicing. 

F. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system 
pressure rating used in applications below unless otherwise indicated. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty. 

J. Install thermometers on inlet and outlet piping from each water heater. 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.  Remove scale, slag, dirt, 
and debris from inside and outside of pipes, tubes, and fittings before assembly. 

B. 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. 

C. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings 
according to ASTM B 828 or CDA's "Copper Tube Handbook." 

D. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools recommended by fitting 
manufacturer. 

E. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping 
systems. 
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3.3 VALVE INSTALLATION 

A. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, 
on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply 
stops.  Use ball valves for piping NPS 3 and smaller.  Use butterfly valves for piping NPS 3 and larger. 

B. Install calibrated balancing valves in each hot-water circulation return branch and discharge side of each 
pump and circulator.  Set calibrated balancing valves partly open to restrict but not stop flow.  

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

3.5 FLEXIBLE CONNECTOR INSTALLATION 

A. Install flexible connectors in suction and discharge piping connections to each domestic water pump and 
in suction and discharge manifold connections to each domestic water booster pump. 

3.6 PIPE HANGER AND SUPPORT INSTALLATION 

A. Support all domestic water piping in accordance with the 2015 International Plumbing Code or local code 
requirements.   

B. Hangers shall be of materials that will not support galvanic action.  Support piping with adjustable clevis 
hangers for all horizontal piping.  Provide a 12” long 18 gage protective saddle for all clevis hangers that 
support insulated piping.  Support each system independently of other piping systems, allowing for 
expansion of the pipe.   

C. Install hangers for copper tubing with the following spacing: 

1. NPS 1-1/4” and smaller:  6 feet maximum horizontal. 
2. NPS 1-1/2” and larger:  10 feet maximum horizontal. 
3. Install supports for vertical pipe at a maximum spacing of 10 feet.  

D. Install hangers for all sizes of PEX with the following maximum spacing: 

1. 32 inches maximum horizontal. 
2. Install supports for vertical pipe at a maximum spacing of 10 feet.    

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to 
equipment and machines to allow service and maintenance. 

B. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping 
materials. 

C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the 
following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than 
sizes of water heater connections. 
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2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than 
required by plumbing code.  Comply with requirements in Division 22 plumbing fixture Sections for 
connection sizes. 

3.8 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls, ceilings, and floors. 

3.9 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, 
partitions, roofs, and walls.  Sleeves are not required for core-drilled holes. 

B. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.  Install sleeves in 
new partitions, slabs, and walls as they are built. 

C. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint 
sealants appropriate for size, depth, and location of joint.  Provide fireproofing where required. 

D. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using wall 
penetration systems. 

E. Install sleeve materials according to the following applications: 

1. Sleeves for Piping Passing through Concrete Floor Slabs:  Steel pipe. 
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other 

Wet Areas: Steel pipe.  Extend sleeves 2 inches above finished floor level. 
3. Sleeves for Piping Passing through Gypsum-Board Partitions: 

a. Galvanized-steel sheet sleeves for pipes NPS 6 (DN 150) and larger.  Exception:  Sleeves 
are not required for water supply tubes and waste pipes for individual plumbing fixtures if 
escutcheons will cover openings. 

F. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  

3.10 FIELD QUALITY CONTROL 

A. Test systems according to procedures of authorities having jurisdiction or, in absence of such procedures, 
testing shall be per the requirements on the International Plumbing Code Section 312, Test and Inspections. 

B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do not 
enclose, cover, or put piping into operation until it has been inspected and approved. 

C. Domestic water piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.11 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
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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 
flow of hot water 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. 

3.12 DISINFECTION OF POTABLE WATER SYSTEM(S) 

A. All domestic water piping shall be purged and disinfected prior to utilization.  The method to be followed 
shall be that required by the 2015 International Plumbing Code, Section 610, or the requirements of the 
local authorities.   

B. Prepare and submit reports of purging and disinfecting activities. 

3.13 PIPING SCHEDULE 

A. Aboveground domestic water piping, shall be the following: 
 
1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) copper solder-joint fittings; and 

soldered, press-fit or grooved joints. 

3.14 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following 
requirements apply: 

1. Shutoff Duty:  Use ball valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or ball valves 
with flanged ends for piping NPS 2-1/2 (DN 65) and larger. 

2. Throttling Duty:  Use ball valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or ball valves 
with flanged ends for piping NPS 2-1/2 (DN 65) and larger. 

3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves. 
4. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

END OF SECTION 22 11 10 
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SECTION 22 11 30 - DOMESTIC WATER PUMPS 

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 all bronze and bronze fitted in-line pumps used in domestic water systems. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include materials of construction, rated capacities, 
certified performance curves with operating points plotted on curves, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Operation and Maintenance Data:  For domestic water pumps to include in operation and maintenance 
manuals. 

1.4 QUALITY ASSURANCE 

A. The installation shall comply with the requirements of the 2009 International Plumbing Code and any 
applicable local code amendments.  Verify the code with requirements with the local code officials before 
beginning the work. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

C. UL Compliance:  Comply with UL 778 for motor-operated water pumps. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with pump manufacturer's written rigging instructions for handling. 

PART 2 - PRODUCTS 

2.1 IN-LINE CENTRIFUGAL PUMPS 

A. Subject to compliance with requirements, provide pumps manufactured by one of the following: 



ROCKLAND ST. SRI EXPANSION 22 11 30 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 DOMESTIC WATER PUMPS 
 

22 11 30 - 2 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

1. Armstrong Pumps Inc. 
2. Bell & Gossett Domestic Pump; ITT Corporation. 
3. PACO. 
4. TACO Incorporated. 

B. Description:  Factory-assembled and -tested, in-line, single-stage all bronze centrifugal pumps. Pumps to 
be suitable for operation at 225 degrees F and a working pressure of 175 psig. 

C. Pump Construction: 

1. Casing:  all bronze. 
2. Impeller:  cast bronze, statically and dynamically balanced, and keyed to shaft. 
3. Shaft and Shaft Sleeve:  Steel shaft, with copper-alloy shaft sleeve. 
4. Coupling:  Flexible. 
5. Seal:  internal flush mechanical seal, stainless-steel spring, ceramic seat, and Buna bellows and 

gasket. 
6. Bearings:  permanently lubricated. 
7. Shaft Coupling:  Flexible, capable of absorbing torsional vibration and shaft misalignment. 

D. Motor:  Single speed, with permanently lubricated ball bearings; and mounted to pump casing.  Motors to 
be non-over loading. 

E. Pump capacities and operating characteristics are noted on the drawings. 

F. Provide programmable seven-day electronic time clock with manual override. 
 

1. Enclosure:  NEMA 250, Type 1, suitable for wall mounting. 
2. Operation of Pump:  On or off. 
3. Transformer:  Provide if required. 
4. Power Requirement: 24-V ac or 120-V ac. 

2.2 IN-LINE CENTRIFUGAL PUMPS 

A. Subject to compliance with requirements, provide pumps manufactured by one of the following: 

1. Zoller, or equal. 

B. Description:  Polypropylene basin construction with 2”NPT vent, 1-1/2” compression slip fitting for side inlet 
and top discharge, full flow check valve, ½” solids passing capacity, all bronze construction, automatic float 
operated mechanical switch, 9 foot-UL listed-3 wire cord and plug, stainless steel screws, guard handle 
and arm switch, and non-clogging vortex impeller. 

2.3 EXAMINATION 

A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections before pump 
installation. 

2.4 PUMP INSTALLATION 

A. Install in-line centrifugal pumps according to the manufacturer’s instructions. 

B. Install continuous-thread hanger rods of size required to support pump weight. 
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C. Install thermostats in hot-water return piping. 

D. Install timers including all control wiring.  

2.5 CONNECTIONS 

A. Comply with requirements for piping specified in Division 22 Section "Domestic Water Piping." Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to pumps to allow service and maintenance. 

C. Connect domestic water piping to pumps.  Install suction and discharge piping equal to or greater than size 
of pump nozzles. 

1. Install flexible connectors adjacent to pumps in suction and discharge piping of the pumps. 
2. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and throttling 

valves on discharge side of each pump.  Install valves same size as connected piping. 
3. Install pressure gage at suction of each pump and pressure gage at discharge of each pump.  Install 

at integral pressure-gage tappings where provided or install pressure-gage connectors in suction 
and discharge piping around pumps. 

D. Interlock pump between water heater and hot-water storage tank with water heater burner and time-delay 
relay. 

2.6 IDENTIFICATION 

A. Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing 
Piping and Equipment" for identification of pumps. 

2.7 STARTUP SERVICE 

A. Perform startup service: 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Set controls for automatic starting and stopping operation of pumps. 
5. Perform the following startup checks for each pump before starting: 

 
a. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to 

rotate with pump hot and cold.  If pump is bound or drags, do not operate until cause of 
trouble is determined and corrected. 

b. Verify that pump is rotating in the correct direction. 

6. Prime pump by opening suction valves and closing drains, and prepare pump for operation. 
7. Start motor. 
8. Open discharge valve slowly. 
9. Adjust temperature settings on thermostats. 
10. Adjust timer settings. 



ROCKLAND ST. SRI EXPANSION 22 11 30 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 DOMESTIC WATER PUMPS 
 

22 11 30 - 4 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

2.8 ADJUSTING 

A. Adjust domestic water pumps to function smoothly, and lubricate as recommended by manufacturer. 

B. Adjust initial temperature set points. 

END OF SECTION 22 11 30 
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SECTION 22 13 12 - 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. This Section includes soil, waste, and vent piping inside the building. 

1.3 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

1.4 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. The installation shall comply with the requirements of the 2009 International Plumbing Code (I.P.C.) and 
any applicable local code amendments.  Verify the code with requirements with the local code officials 
before beginning the work. 

C. All sanitary piping and fittings are required to bear the identification of the manufacturer as required in 
Chapter 3; 303.1 of the IPC.  PVC pipe and fittings shall be third party certified per the requirements of 
the I.P.C.  

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Identification:  Each length of pipe and each pie fitting, trap, fixture material and device utilized in a 
plumbing system shall bear the identification of the manufacturer. 

B. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials. 

2.2 PVC PIPE AND FITTINGS 

A. Pipe and fittings shall be manufactured from virgin rigid PVC (polyvinyl chloride) vinyl compounds with a 
Cell Class of 12454 as identified in ASTM D 1784. 

B. PVC Schedule 40 pipe shall be Iron Pipe Size (IPS) conforming to ASTM D 1785 and ASTM D 2665.  
PVC DWV fittings shall conform to ASTM D 2665. Pipe and fittings shall be manufactured as a system 
and be the product of one manufacturer. All pipe and fittings shall be manufactured in the United States.  
All systems shall utilize a separate waste and vent system. Pipe and fittings shall conform to NSF 
International Standard 14. 

C. Adhesive Primer:  ASTM F 656. 
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1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

D. Solvent Cement:  ASTM D 2564. 

1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following: 

1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

B. Aboveground, soil and waste piping NPS 5 and larger shall be: 

1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

C. Aboveground, vent piping shall be any of the following: 

1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

D. Underground, soil, waste, and vent piping shall be: 
 

1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3.2 EXCAVATION AND BACKFILL 

A. Provide all excavation and backfill required for underground piping installations.  Perform excavation and 
backfill work conforming to the requirements of Section 306, Trenching, Excavation and Backfill, of the 
2015 International Plumbing Code.    

3.3 PIPING INSTALLATION 

A. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary 
sewers. 

B. PVC piping:  Installation shall comply with the latest installation instructions published by the 
manufacturer and shall conform to all applicable plumbing code requirements.  Buried pipe shall be 
installed in accordance with ASTM D 2321 and ASTM F 1668. Solvent cement joints shall be made in a 
two step process with primer conforming to ASTM F 656 and solvent cement conforming to ASTM D 
2564.  The system shall be protected from chemical agents, fire stopping materials, thread sealant, 
plasticized vinyl products, or other aggressive chemical agents not compatible with PVC compounds.  
Systems shall be hydrostatically tested after installation. 

C. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, 
bends, and long-sweep bends.  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.  Use long-turn, double Y-branch and 1/8-bend 
fittings if 2 fixtures are installed back to back or side by side with common drain pipe.  Straight tees, 
elbows, and crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  
Use proper size of standard increasers and reducers if pipes of different sizes are connected.  Reducing 
size of drainage piping in direction of flow is prohibited. 
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D. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and 
alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install 
required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other 
installation requirements.  Maintain swab in piping and pull past each joint as completed. 

E. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise 
indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and smaller; 
1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 

F. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

G. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having 
jurisdiction. 

3.4 JOINT CONSTRUCTION 

A. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; 
and ASTM B 828 procedure, unless otherwise indicated. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Install supports for vertical copper tubing every 10 feet and at all floors. 

B. Install hangers for PVC piping with the following maximum horizontal spacing: 

1. All sizes: Maximum 48 inches. 

3.6 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 drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage 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 drainage and vent piping in sizes indicated, but not smaller than 
required by plumbing code. 

4. Equipment:  Connect drainage piping as indicated.   

3.7 FIELD QUALITY CONTROL 

A. Test systems according to procedures of authorities having jurisdiction or, in absence of such 
procedures, testing shall be per the requirements on the International Plumbing Code Section 312, Test 
and Inspections. 
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B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do 
not enclose, cover, or put piping into operation until it has been inspected and approved. 

C. 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. 

3.8 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses.  Protect drains during remainder of 
construction period to avoid clogging with dirt and debris and to prevent damage from traffic and 
construction work.  Place plugs in ends of uncompleted piping at end of day and when work stops. 

END OF SECTION 22 13 12 
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SECTION 22 13 20 - SANITARY WASTE PIPING SPECIALTIES 

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. This Section includes sanitary drainage piping specialties. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product.  Include rated capacities, operating characteristics, and 
accessories. 

B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.  Provide wiring 
diagrams for power, signal, and control wiring, where applicable. 

C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, 
and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases where applicable.  Coordinate size and location of roof 
penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Provide cleanouts and all required accessories manufactured by one of the following: 
 
1. Josam Company. 
2. Smith, Jay R. Mfg. Co. 
3. Tyler Pipe; Wade Div. 
4. Watts Drainage Products Inc. 
5. Zurn Plumbing Products Group. 

B. Brass cleanout plugs shall conform to ASTM A74, ASME A112.3.1 or ASME A112.36.2N. 
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C. Cleanout locations and details are indicated on the drawings and noted in Part 3. 

2.2 FLOOR DRAINS 

A. Provide cast-iron and/or stainless steel floor drains per the model numbers indicated on the drawings 
included all required accessories.  Provide drains manufactured by one of the following:    

1. Josam Company; Josam Div. 
2. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
3. Tyler Pipe; Wade Div. 
4. Watts Drainage Products Inc. 
5. Zurn Plumbing Products Group. 

B. Floor drains shall conform to the requirements of Section 412 of the International Plumbing Code. 

C. Floor drains to have removable strainers and constructed so the drain can be cleaned.  

D. Polyproplene Floor Drains:  Where indicated, on the drawings, provide polypropylene floor drains 
manufactured by Ipex Inc or equal.  Provide all accessories indicated and required. 

2.3 DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps: 

1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping and 
cleanout trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 

a. NPS 2 (DN 50):  4-inch- (100-mm-) minimum water seal. 
b. NPS 2-1/2 (DN 65) and Larger:  5-inch- (125-mm-) minimum water seal. 

B. Air-Gap Fittings: 

1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed 
inlet and outlet piping. 

2. Body:  Bronze or cast iron. 
3. Inlet:  Opening in top of body. 
4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste 

piping. 

C. Vent Caps: 

1. Description:  Cast-iron body with threaded or hub inlet and vandal-proof design.  Include vented 
hood and setscrews to secure to vent pipe. 

2. Size:  Same as connected stack vent or vent stack. 

D. Frost-Resistant Vent Terminals: 

1. Description:  Manufactured or shop-fabricated assembly constructed of copper, lead-coated 
copper, or galvanized steel. 

2. Design:  To provide 1-inch (25-mm) enclosed air space between outside of pipe and inside of 
flashing collar extension, with counter flashing. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the following, unless 
otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger 
cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts in piping located below floors, install cleanout deck plates with top flush with finished 
floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with 
frame and cover flush with finished wall. 

D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished 
floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.   
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining 

flooring.  Maintain integrity of waterproof membranes where penetrated. 
4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise 

indicated. 

E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

G. Install through-penetration firestop assemblies at floor penetrations. 

H. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into 
sanitary drainage system. 

J. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane. 

K. Install vent caps on each vent pipe passing through roof. 

L. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance 
between vent pipe and roof substrate. 

M. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated. 

N. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings. 
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3.2 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to 
equipment to allow service and maintenance. 

3.3 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work.  Place plugs in ends of uncompleted piping at end of each day 
or when work stops. 

END OF SECTION 22 13 20 
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SECTION 22 16 20 – NATURAL GAS 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. This section includes natural gas piping, valves and accessories. 

1.3 SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Piping materials and specialties. 
2. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected 

models. 
3. Pressure regulators.  Indicate pressure ratings and capacities. 

B. Welding certificates. 

C. Operation and Maintenance Data:  For gas valves and other accessories. 

1.4 QUALITY ASSURANCE 

A. The installation shall conform to the requirements of the 2009 International Fuel Gas Code and the 
requirements of the local utility company.  Verify the code with requirements with the local utility before 
beginning the work. 

B. Refer to the International Fuel Gas Code, Section 107, for the requirements of Inspections and Testing.  
Coordinate requirements with the applicable code officials and the utility company representatives.    

C. 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. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according 
to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, 
and protect from direct sunlight. 
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1.6 PROJECT CONDITIONS 

A. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to any portion of the 
existing occupied facilities until receiving permission.  If interruption of the existing service is required, 
coordinate the work with the Owner and, if necessary, perform the work at a time, other than normal 
working hours, which is suitable to the owner.  

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate requirements for access panels and doors for valves installed concealed behind finished 
surfaces.  

C. Coordinate and schedule the main gas service installation with the local utility supplier.  Prepare any 
permits and\or applications that may be required by the utility. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40. 

1. Malleable-Iron Threaded Fittings:  ASME B1.20.1. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding." 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating:  0.5 psig (3.45 kPa). 
6. End Fittings:  Zinc-coated steel. 
7. Threaded Ends:  Comply with ASME B1.20.1. 
8. Maximum Length:  72 inches (1830 mm). 

B. Quick-Disconnect Devices:  Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 
2. Nitrile seals. 
3. Hand operated with automatic shutoff when disconnected. 
4. For indoor or outdoor applications. 
5. Adjustable, retractable restraining cable. 

C. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-1/2 

(DN 65) and larger. 
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3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 percent 
free area. 

4. CWP Rating:  125 psig (862 kPa). 

D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, 
with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection. 

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. Shut off valves are to conform to the requirements of the International Fuel Gas Code and the following 
standards, depending on gas pressure and application:   

1. ANSI Z21.15. 
2. ASME B16.44 
3. ASME B16.33  

B. General Requirements for Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 

1. CWP Rating: 125 psig (862 kPa). 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 

inch (25 mm) and smaller. 
6. Service Mark:  Valves 1-1/4 inches (32 mm) to NPS 2 (DN 50) shall have initials "WOG" 

permanently marked on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger:  Comply with ASME B16.33. 

1. CWP Rating:  125 psig (862 kPa). 
2. Flanged Ends:  Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
4. Service Mark:  Initials "WOG" shall be permanently marked on valve body. 

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Body:  Bronze, complying with ASTM B 584. 
2. Ball:  Chrome-plated bronze. 
3. Stem:  Bronze; blowout proof. 
4. Seats:  Reinforced TFE; blowout proof. 
5. Packing:  Threaded-body packnut design with adjustable-stem packing. 
6. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. CWP Rating:  600 psig (4140 kPa). 
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8. Listing:  Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an NRTL acceptable to 
authorities having jurisdiction. 

9. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.5 PRESSURE REGULATORS 

A. Line Pressure Regulators:  Comply with ANSI Z21.80. 

1. Body and Diaphragm Case:  Cast iron or die-cast aluminum. 
2. Springs:  Zinc-plated steel; interchangeable. 
3. Diaphragm Plate:  Zinc-plated steel. 
4. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port. 
5. Orifice:  Aluminum; interchangeable. 
6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
7. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, 

and no pressure sensing piping external to the regulator. 
8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 

percent of design discharge pressure at shutoff. 
9. Overpressure Protection Device:  Factory mounted on pressure regulator. 
10. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to 

vent piping. 
11. Maximum Inlet Pressure: 5 psig. 

B. Appliance Pressure Regulators:  Comply with ANSI Z21.18. 

1. Body and Diaphragm Case:  die-cast aluminum. 
2. Springs:  Zinc-plated steel; interchangeable. 
3. Diaphragm Plate:  Zinc-plated steel. 
4. Seat Disc:  Nitrile rubber. 
5. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
6. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish. 
7. Regulator may include vent limiting device, instead of vent connection, if approved by authorities 

having jurisdiction. 
8. Maximum Inlet Pressure:  5 psig. 

2.6 DIELECTRIC FITTINGS 

A. Dielectric Unions: 

1. Minimum Operating-Pressure Rating: 150 psig (1034 kPa). 
2. Combination fitting of copper alloy and ferrous materials. 
3. Insulating materials suitable for natural gas. 
4. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or 

welded end connections that match piping system materials. 

2.7 LABELING AND IDENTIFYING 

A. Provide pipe identification for all gas piping installed within the building.  The identification markers shall 
have a yellow label with the word “GAS” marked in black letters.  Spacing shall be per the requirements 
of the International Fuel Gas Code.  Where there are two or more meters the piping for each system shall 
be labeled so that the piping system supplied by each meter is identifiable.     

B. Below Grade Gas Piping:  Provide warning tape per the following: 
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1. Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying 
underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a 
description of utility, with metallic core encased in a protective jacket for corrosion protection, 
detectable by metal detector when tape is buried up to 30 inches deep; colored yellow. 

PART 3 - EXECUTION 

3.1 OUTDOOR PIPING SCHEDULE 

A. Aboveground natural-gas piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

3.2 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 5 PSIG 

A. Aboveground branch piping shall be: 
 
1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

3.3 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Two-piece, full-port, bronze ball valves with bronze trim. 

3.4 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before 
equipment installation.  Proceed with installation only after unsatisfactory conditions have been corrected. 

3.5 OUTDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas 
piping.  

B. Install fittings for changes in direction and branch connections. 

C. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve 
seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing 
mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 

D. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe 
material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 
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E. All piping to be installed a minimum of 4” above grade.  Where gas piping is located on a roof surface, the 
pipe is shall be a minimum of 4’ above the surface and properly supported.  

3.6 INDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas 
piping. 

B. 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. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of 
construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas.  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.  Locate valves 
for easy access. 

F. Install natural-gas piping with a slope conforming to the requirements of the International Fuel Gas Code.  
Install piping free of sags and bends.  Install fittings for changes in direction and branch connections. 

G. Install escutcheons at penetrations of interior walls, ceilings, and floors. 

H. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter 
outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is 
subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use 
nipple a minimum length of 3 pipe diameters, but not less than 3 inches (75 mm) long and same 
size as connected pipe.  Install with space below bottom of drip to remove plug or cap. 

I. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and 
in floor channels unless indicated to be exposed to view. 

J. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down. 

K. Connect branch piping from top or side of horizontal piping. 

L. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of 
equipment.  Unions are not required at flanged connections. 

M. Do not use natural-gas piping as grounding electrode. 

N. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve. 
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3.7 VALVE INSTALLATION 

A. Install a manual gas shutoff valve, in an accessible location, at the gas connection to all gas fired 
equipment and/or gas fueled appliances.  Shutoff valves to be installed per the following requirements: 

1. The valve is to be located within the same room as the equipment. 
2. The valve is to be located within 6’-0” of the equipment. 
3. The valve shall be installed upstream of the union, connector or disconnect device. 

B. Shutoff valves connected to emergency generators and other gaseous fueled equipment are to be 
installed per NFPA 37. 

C. Install pressure regulators with maintenance access space that is adequate for servicing and testing of 
the regulator.   

D. Install pressure regulators at locations suitable to the installation instructions provided by the connected 
equipment manufacturer.  Verify requirements prior to installation.   

3.8 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Remove scale, slag, dirt, and debris from inside and 
outside of pipe and fittings before assembly. 

B. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is 

specified. 
5. 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. 

3.9 HANGER AND SUPPORT INSTALLATION  

A. Pipe hangers and supports shall conform to the requirements of MSS SP-58. 

B. Support vertical piping at base and at each floor with a maximum spacing of 120”. 

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS ¾ and NPS 1:  Maximum span, 96 inches. 
2. NPS 1-1/4 and larger:  Maximum span, 120 inches. 

3.10 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding 
conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 
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D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches 
(1800 mm) of each gas-fired appliance and equipment.  Install union between valve and appliances or 
equipment. 

E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet 
of each appliance. 

3.11 LABELING AND IDENTIFYING 

A. Provide Identification and Labeling of all gas piping systems and components as required by the 
International Fuel Gas Code. 

B. Install detectable warning tape directly above gas piping, 12 inches (300 mm) below finished grade, 
except 6 inches (150 mm) below sub-grade under pavements and slabs. 

3.12 PAINTING 

A. Paint all exposed, exterior steel piping, valves, service regulators, service meters and meter bars, valves, 
and piping specialties, except components, with factory-applied paint or protective coating. 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel semigloss. 
d. Color:  Gray. 

B. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by 
procedures to match original factory finish. 

3.13 FIELD QUALITY CONTROL 

A. Perform all required tests and inspections.  Refer to Section 406 of the International Fuel Gas Code for 
requirements.  

B. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.14 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain earthquake valves. 
 

END OF SECTION 22 16 20 
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SECTION 22 33 05 – COMMERCIAL ELECTRIC DOMESTIC WATER HEATERS 

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 Commercial Electric Domestic water heaters and accessories. 

1.3 SUBMITTALS 

A. Product Data: For each domestic-water heater indicated.  Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

B. Shop Drawings:  Provide wiring diagrams for power, signal, and control wiring. 

C. Warranty:  Provide Manufacturer’s warranty. 

D. Operation and Maintenance Data: For water heaters to include in emergency, operation, and maintenance 
manuals. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain all Commercial Electric Domestic Water Heaters through one source and from 
a single manufacturer, regularly engaged in production of the required components. 

B. Electrical Components are to be UL Listed and labeled. 

1.5 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.6 WARRANTY 

A. Warranty: Manufacturer shall provide a warranty to replace the Storage Tank, including installation, any 
time up to three years past the date of substantial completion. 
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PART 2 - PRODUCTS 

2.1 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS 

A. Manufacturers:  Subject to compliance with requirements, provide Commercial Electric Domestic Water 
Heaters manufactured by Bradford White.  Subject to review, equipment meeting the full requirements of 
the specifications and any project installation limitations and manufactured by the following will be 
considered: 

1. Bosch. 
2. Rheem. 
3. A. O. Smith 

B. Domestic Water Heaters to meet the stand by loss requirements as indicated in the U.S. Department of 
Energy and ASHRAE/IESNA 90.1. 

C. Domestic Water Heaters Construction: 

1. 150 PSI working pressure. 
2. Glasslined storage tank with extruded high density anode rod. 
3. Heating Elements:  medium watt density with zinc plated copper sheath.  Each element to be 

controlled by an individual thermostat and high temperature cutoff switch. 
4. The outer jacket of the heater to have a baked enamel finish and shall enclose the tank with foam 

insulation.  
5. Provide electrical junction box with heavy duty terminal block on heaters with 30 gallon and larger 

storage. 
6. Provide ASME rated temperature and pressure relief valve.      

2.2 DOMESTIC WATER HEATER ACCESSORIES 

A. Domestic-Water Expansion Tanks: 
 

1. Description: Steel pressure-rated tank constructed with welded joints and factory-installed butyl-
rubber diaphragm. Include air pre-charge to minimum system-operating pressure at tank. 

2. Construction: 

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include 
ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water tank linings, 
including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve: Factory installed. 

3. Capacity and Characteristics: refer to contract drawings for model numbers.  

B. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include dimensions 
not less than base of domestic-water heater, and include drain outlet not less than NPS 3/4 (DN 20) with 
ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads. 

C. Piping-Type Heat Traps: Field-fabricated piping arrangement according to ASHRAE/IESNA 90.1  

D. Heat-Trap Fittings: ASHRAE 90.2. 
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E. Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include relieving 
capacity at least as great as heat input, and include pressure setting less than domestic-water heater 
working-pressure rating. Select relief valves with sensing element that extends into storage tank. 

F. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than domestic-water 
heater working-pressure rating. 

G. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Install electric, domestic-water heaters level and plumb.  Maintain manufacturer's recommended 
clearances. Arrange units so controls and devices needing service are accessible. 

1. Install shutoff valves on domestic water supply piping to domestic-water heaters and on domestic-
hot-water outlet piping. 

B. When temperature and pressure relief valves are not furnished with the water heaters install combination 
temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing 
elements that extend into tanks.  

C. Extend relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, 
and discharge by positive air gap onto closest floor drain. 

D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor 
drains. Install hose-end drain valves at low points in water piping for electric, domestic-water heaters that 
do not have tank drains. 

E. Install thermometers on outlet piping of domestic-water heaters. 

F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage tanks 
without integral or fitting-type heat traps. 

G. Fill electric, domestic-water heaters with water. 

H. Charge domestic-water compression tanks with air. 

3.2 CONNECTIONS 

A. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and 
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections as recommended by the manufacturer. 

B. Leak Test: After installation fill system and test for leaks. Repair leaks and retest until no leaks exist 
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C. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.  Test 
and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment. 

D. Prepare final test and inspection reports. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain electric domestic-water heaters. 

END OF SECTION 22 33 05 
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SECTION 22 40 00 - PLUMBING FIXTURES 
 
 
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 conventional plumbing fixtures and related components. 
 
 

1.3 SUBMITTALS 
 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, 
accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, 
dimensions, construction details, and flow-control rates. 

 
B. Shop Drawings:  Diagram power, signal, and control wiring. 
 
C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and 

maintenance manuals. 
 
D. Warranty:  Special warranty specified in this Section. 
 
 

1.4 WARRANTY 
 

A. All equipment, material and labor provided under this specification section shall be warranted for a period 
of one year after project completion. 
 
 

PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 

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

1. Advance Tabco 
2. Elkay Manufacturing Co. 
3. Just Manufacturing Company. 
4. Eagle Group. 
 

B. Protective Shielding Pipe Covers:  Subject to compliance with requirements, provide products by one of 
the following: 

 
1. TRUEBRO, Inc. 
2. McGuire Manufacturing Co., Inc. 
3. Plumberex Specialty Products Inc. 
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2.2 FIXTURES 
 
 

A. F1 – Stainless Steel Two Compartment Sink: 
 
1. Elkay model E2C16X20-0X. 18 Gauge, 300 series, stainless steel with #4 finish. Two compartment 

sink, center drain. Overall dimensions 39”x25.81x43.75H. (4) galvanized legs. The Plumbing 
contractor shall make final connections and provide all required valves, drain, fittings, traps etc. 
Punch required for faucet.  

2. Faucet; Elkay LK940HA08L6S 8” centers with swing spout and wrist blade handles, 2.2 gpm. 
3. Supplies: Chrome ¼ turn angle supplies – FIP x slip-joint with check stops and loose key handle. 
4. Drain: Fixed grid. 

 
B. F2 – Molded Thermoplastic - Two Compartment Sink: 

 
1. Mustee model 27W two compartment molded thermoplastic sink with center drains and legs. Overall 

dimensions 40”24x34”H. (4) steel legs. The Plumbing contractor shall make final connections and 
provide all required valves, drain, fittings, traps etc. Punch required for faucet.  

2. Faucet; Mustee swivel faucet with 24” long flexible braded supply lines and lever handles, 2.2 gpm. 
3. Supplies: Chrome ¼ turn angle supplies – FIP x slip-joint with check stops and loose key handle. 
4. Drain: Fixed grid. 

 
C. F3 – Molded Thermoplastic - Single Compartment Sink: 

 
1. Mustee model 28CF single compartment molded thermoplastic sink with center drains and legs. 

Overall dimensions 40”24x34”H. (4) steel legs. The Plumbing contractor shall make final 
connections and provide all required valves, drain, fittings, traps etc. Punch required for faucet.  

2. Faucet; Mustee swivel faucet with 24” long flexible braded supply lines and lever handles, 2.2 gpm. 
3. Supplies: Chrome ¼ turn angle supplies – FIP x slip-joint with check stops and loose key handle. 
4. Drain: Fixed grid. 

 
D. F4 - Counter Sink (ADA): 
 

1. Dayton single bowl model GE12522 type 304 #22 GAUGE stainless steel. 25”x22”x5 3/8” deep. 
Three faucet holes and rear center offset drain. The Plumbing contractor shall make final 
connections and provide all required valves, drain, fittings, traps etc. 

2. Faucet; Elkay LK406GN04T4 gooseneck with wrist blade handles, 2.2 gpm. 
3. Supplies: Chrome ¼ turn angle supplies – FIP x slip-joint with check stops and loose key handle. 
4. Drain: Fixed grid. 
5. ADA Pipe Covers on Trap and Stops. 
 
 

PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual 
locations of piping connections before plumbing fixture installation. 

 
B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed. 
 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 
 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written 
instructions. 

 
B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 
 
C. Install counter-mounting fixtures in and attached to casework. 
 
D. Install fixtures level and plumb according to roughing-in drawings. 
 
E. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution 

piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations 
where they can be easily reached for operation 

 
1. Exception:  Use ball if supply stops are not specified with fixture.  Valves are specified in Division 22 

Section "Valves." 
 

F. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary 
drainage system. 

 
G. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available 

with required rates and patterns.  Include adapters if required. 
 
H. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves. 
 
I. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not 

available with required rates and patterns.  Include adapters if required. 
 
J. Install shower flow-control fittings with specified maximum flow rates in shower arms. 
 
K. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets 

and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings. 
 

1. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  

 
 
3.3 CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

 
B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use 

size fittings required to match fixtures. 
 
 

3.4 FIELD QUALITY CONTROL 
 

A. Verify that installed plumbing fixtures are categories and types specified for locations where installed. 
 
B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components. 
 
C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 
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D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning 
fixtures and components, then retest.  Repeat procedure until units operate properly. 

 
E. Install fresh batteries in sensor-operated mechanisms. 
 
 

3.5 ADJUSTING 
 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and 
controls. 

 
B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 
 
C. Replace washers and seals of leaking and dripping faucets and stops. 
 
 

3.6 CLEANING 
 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and 
materials.  Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and 
spouts.  Remove sediment and debris from drains.  After completing installation of exposed, factory-finished 
fixtures, faucets, and fittings, inspect exposed finishes and repair damaged finishes. 

 
 

3.7 PROTECTION 
 

A. Provide protective covering for installed fixtures and fittings.  Do not allow use of plumbing fixtures for 
temporary facilities unless approved in writing by Owner. 

 
 
END OF SECTION 22 40 00 
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SECTION 23 00 10 - BASIC REQUIREMENTS – HVAC CONSTRUCTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The following Specification Section apply this specification section: 

 1. Bidding Requirements, Contract Forms and Conditions of the Contract. 
 2. Division 1 – General Requirements. 

1.2 SUMMARY 

A. This Section includes general administrative and procedural requirements for HVAC installations.  
Administrative and procedural requirements are included in this Section and in Specification Sections 
indicated in 1.1.A. 

1.3 PERMITS AND FEES 

A. The contractor shall obtain and pay for all permits, inspection fees and licenses required by the local 
authority.   

1.4 PROJECT SCHEDULE 

A. Refer to the Bidding Requirements, Contract Forms and Conditions Of The Contract for the completion 
date and project construction schedule. 

1.5 SHOP DRAWINGS AND SUBMITTALS 

A. Follow the procedures specified in the applicable Division 1 specification sections and refer to individual 
sections of the Division 23 specifications for additional shop drawing and submittal requirements. 

B. It is the responsibility of the contractor to thoroughly review any and all shop drawings prior to submission 
to the Architect/Engineer.  The contractor’s review shall include verifying conformance to the project 
documents.  The contractor will also be responsible for verifying the quantities of materials are adequate. 

C. All shop drawings shall be submitted with a cover sheet indicating the name of the project, the Architects 
and Engineers name, the name of the vendor and the contractor.  There must be sufficient space on the 
title sheet to allow the appropriate stamping by both the Architect and the Engineer.  Shop drawings and 
submittals not conforming to the above may be returned without review. 

D. All shop drawing submittals will include a listing of any and all exceptions to the requirements indicated in 
the specifications and/or on the drawings.  Where there are no exceptions, the submittals shall indicate 
such.  Submittals that do not have this listing will not be reviewed. 

1.6 COORDINATION DRAWINGS 

A. Coordination drawings are required.  Refer to applicable Division 1 specification section for the work 
required by this Contractor in preparing Coordination Drawings. 
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1.7 INSTALLATION ACCESSIBILITY 

A. The installation of all equipment and appurtenances shall be completed so that access and clearances 
meet the requirements of the equipment manufacturer as well as the requirements of all applicable codes. 

 
 
1.8 ACCEPTABLE MANUFACTURES 

 
A. The design of the mechanical systems is based on the equipment manufacturer indicated on the drawings.  

Although individual sections of the specifications may list other manufacturers, these manufacturers will be 
accepted only if the following occurs: 

 
1. Performance, as judged by the engineer, must be equal to the design based equipment. 
2. Operating characteristics, as judged by the engineer, must be identical to those of the design based 

equipment. 
3. Physical size of the equipment must be such that it can be installed in the available space, 

maintaining all required clearances for access/maintenance and meet the architectural 
requirements of the project such as installed height, length, width and operating weight.  The 
contractor shall be responsible for verifying the equipment meets this requirement. 

4. The contractor will be responsible for any costs associated for additional supports, changes in 
electrical wiring, piping changes, ductwork changes and/or controls that may be required if 
equipment other than the design based is used. 

1.9 RECORD DOCUMENTS 

A. Prepare record documents in accordance with applicable Division 1 specification sections.  In addition to 
the requirements specified, indicate the following installed conditions: 

1. Mains and branches of duct and piping systems, with valves, dampers and control devices, 
concealed unions located, and with items requiring maintenance located (i.e., traps, strainers, 
expansion compensators, tanks, etc.).  Valve location diagrams, complete with valve tag chart.  
Indicate actual inverts and horizontal locations of underground piping. 

2. Equipment locations (exposed and concealed), dimensioned from prominent building lines. 
3. Approved substitutions, Contract Modifications, and actual equipment and materials installed. 
4. Contract Modifications, actual equipment and materials installed. 
5. Record Documents are to be prepared and/or revised to indicate the room names and numbers to 

be used by the owner after the projects is complete. 

1.10 OPERATING AND MAINTENANCE MANUALS 

A. Prepare maintenance manuals in accordance with applicable Division 1 specification section. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to the project properly identified with names, model numbers, types, grades, compliance 
labels, and other information needed for identification. 

B. When materials and products are stored on site, provide protection from weather and temperatures that 
may cause damage to the items. 

1.12 EXTRA MATERIALS 

A. Various specification sections may indicate extra materials (filters, fan belts etc) that are to be provided 
with the respective equipment.  Where indicated, the contractor shall provide the required extra materials.  
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When directed by the owner’s representative, the contractor shall install the extra filters in the respective 
equipment.  If no additional installation is required, the contractor shall forward all extra materials to the 
owner and obtain a receipt for any materials forwarded. 

B. The contractor shall also provide a list of all filters sizes for each type and size of unit provided on the 
project. 

PART 2 - PRODUCTS 

Not Applicable. 

PART 3 - EXECUTION 

3.1 ROUGH-IN 

A. Verify final locations for rough-ins with field measurements and with the requirements of the actual 
equipment to be connected. 

B. Obtain equipment shop drawings for the various items that require rough-in. 

3.2 MECHANICAL INSTALLATIONS 

A. Sequence, coordinate, and integrate the various elements of mechanical systems, materials, and 
equipment.  Comply with the following requirements: 

1. Coordinate mechanical systems, equipment, and materials installation with other building 
components. 

2. Verify all dimensions by field measurements. 
3. Coordinate requirements for chases slots, and openings in other building components during the 

progress of construction, to allow for mechanical installations. 
4. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 

efficient flow of the Work.  Give particular attention to large equipment requiring positioning prior to 
closing in the building. 

5. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment 
to provide the maximum headroom possible. 

6. Coordinate connection of mechanical systems with exterior underground and overhead utilities and 
services.  Comply with requirements of governing regulations, franchised service companies, and 
controlling agencies.  Provide required connection for each service. 

7. Install systems, materials, and equipment to conform with approved submittal data, including 
coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the 
Contract Documents, recognizing that portions of the Work are shown only in diagrammatic form.  
Where coordination requirements conflict with individual system requirements, refer conflict to the 
Engineer. 

8. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 
building systems and components, where installed exposed in finished spaces. 

9. As much as practical, connect equipment for ease of disconnecting, with minimum of interference 
with other installations.  Extend grease fittings to an accessible location. 

10. Install systems, materials, and equipment giving right-of-way priority to the systems required to be 
installed at a specified slope. 

11. Seal all places where piping or ducts pass through walls and floors. 
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3.3 CUTTING AND PATCHING 

A. Perform cutting, fitting, and patching of mechanical equipment and materials required to: 

1. Uncover Work to provide for installation of ill-timed Work. 
2. Removal and replacement of defective Work. 
3. Remove and replace Work not conforming to requirements of the Contract Documents. 
4. Remove samples of installed Work as specified for testing. 
5. Install equipment and materials in existing structures. 

B. Upon written instructions from the Architect, uncover and restore Work to provide for Architect/Engineer 
observation of concealed Work. 

C. In areas of the building where new finishes are being provided, the patching required on a surface which is 
to receive a new finish will be to bring the underlying surface up to the finish required to receive the final 
finish.  This contractor shall coordinate subsurface finish requirements with the finish trade contractor(s). 

D. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt 
to adjacent areas. 

E. Patch existing finished surfaces and building components using new materials matching existing materials 
and experienced Installers.  Installers' qualifications refer to the materials and methods required for the 
surface and building components being patched.  

3.4 CLEANING 

A. This contractor shall be required to thoroughly clean all installed equipment, duct work and piping.  Cleaning 
shall be required before substantial completion on any phase of the project.  Do not use cleaning materials 
and agents that are hazardous to health or property or that may damage the finished surfaces. 

END OF SECTION 23 00 10  
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SECTION 23 06 00 - HVAC SYSTEM TESTING, ADJUSTING, AND BALANCING 

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. Testing, Adjusting and Balancing (TAB) work is to be provided a qualified TAB firm and shall be part of the 
HVAC Contractor’s work.  

B. Work under this section includes, but is not limited to, Testing, Adjusting and Balancing (TAB) of the 
following air systems, water systems and HVAC equipment: 

1. All constant-volume and variable air volume systems. 
2. Existing air systems in their entirety.  

C. All TAB work shall comply with the requirements of TAB procedures required by the Associated Air 
Balancing Council, National Environmental Balancing Bureau and ASHRAE. 

D. Coordinate and witness the installation work of the HVAC Contractor including all sub-contractors working 
for the HVAC Contractor and Electrical Contractor.  Provide progress inspections of the work to ensure the 
installation of all systems is progressing as required and will operate as specified when completed.  Report 
results of the progress inspection to the Owner's Representative. 

E. Submit balancing reports for all air systems. 

F. Validate the start-up and operation of all HVAC equipment and systems by the HVAC Contractor.   

G. Validate the start-up and operation of the HVAC Controls system.  Submit reports indicating the operation 
of all equipment, throughout the range of operation, meets the requirement of the Sequence of Operations. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

1.4 SUBMITTALS 

A. Qualification Data:  Within 45 days of Contractor's Notice to Proceed, submit documentation that the TAB 
contractor and this Project's TAB team members meet the qualifications specified herein. 
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1.5 QUALITY ASSURANCE   

A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB or AABC in the testing, adjusting 
and balancing of both air and water systems.  The firm shall guarantee that all work will be performed in 
accordance with the applicable NEBB / AABC standards and procedures, and evidence of the firm's 
certification shall be provided for the engineer or designated owner's representative. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, 
"Instrumentation”. 

C. The TAB firm shall have a minimum of 5 years’ experience with projects of a similar size and scope.  Submit 
TAB firm qualifications within 30 days of the notice to proceed.  

1.6 PROJECT CONDITIONS  

A. Full Owner Occupancy:  Owner will occupy the site and portions of the existing building during entire TAB 
period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.  
Review the project’s construction phasing plan and provide the necessary number of TAB visits to comply 
with the phasing plan. 

PART 2 - PRODUCTS 

2.1 DUCT ACCESSORY HARDWARE 

A. Instrument Test Ports:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  
Size to allow insertion of pitot tube and other testing instruments and of length to suit the specified eternal 
duct insulation thickness.  Provide special gaskets where test holes are to be installed in round or oval 
ducts.  Test Ports to be Duro-Dyne model TH1, IP2 and/or IP4. 

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.  Examine systems for 
installed balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, 
balancing valves and fittings, and manual volume dampers.  Verify that locations of these balancing devices 
are accessible. 

B. Refer to the Contract Drawings for notes that relate to balancing of the air and water systems. 

C. Examine the approved shop drawing submittals for all HVAC systems and equipment prior to starting the 
TAB work. 

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. 
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E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they 
meet the leakage class of connected ducts as specified in Division 23 Section Metal Ducts, and are properly 
separated from adjacent areas.  Verify that penetrations in plenum walls are sealed and fire-stopped if 
required. 

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 filters and verify that bearings are greased, belts are aligned and tight, and 
equipment with functioning controls is ready for operation. 

J. Examine operating safety interlocks and controls on HVAC equipment. 

K. 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. Verify all systems are complete, including controls, before starting the TAB work. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained in the 
applicable NEBB or AABC standards. 

B. Cut insulation, ducts, pipes, and equipment cabinets 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 where required. 
3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor 

barrier, and finish to meet the requirements of the installation. 

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. 
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3.4 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. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

C. 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. 

D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

E. Verify that motor starters are equipped with properly sized thermal protection. 

F. Check dampers for proper position to achieve desired airflow path. 

G. Check for airflow blockages. 

H. Check condensate drains for proper connections and functioning. 

I. Check for proper sealing of air-handling-unit components. 

J. Where required, verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts." 

K. Install instrument test holes in ducts at all required locations for testing and balancing purposes. 

3.5 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.  Measure air flows in main ducts and at terminal outlets and inlets. 
2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical and upstream 
from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, 

upstream from the flexible connection, and downstream from duct restrictions. 
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses 

the fan. 

3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, 
and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are measured. 

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery 
equipment, and air washers, under final balanced conditions. 

5. Review Record Documents to determine variations in design static pressures versus actual static 
pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate 
actual conditions. 

6. 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 
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amperage to ensure that no overload will occur.  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, and major branch ducts to indicated airflows within specified 
tolerances. 

1. Measure airflow of branch ducts. 
2. Measure static pressure at a point downstream from the balancing damper, and adjust volume 

dampers until the proper static pressure is achieved. 
3. Re-measure each branch duct after all have been adjusted.  Continue to adjust branch ducts to 

indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments.   Measure terminal outlets using a direct-reading 
hood or outlet manufacturer's written instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated 
values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air 
terminals.  Adjust each outlet in same room or space to within specified tolerances of indicated quantities 
without generating noise levels above the limitations prescribed by the Contract Documents.  Adjust 
patterns of adjustable outlets for proper distribution without drafts. 

E. Measure and verify ventilation air flows are as indicated on the equipment schedules. 

 
3.6 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from 
minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record 
observations including name of controller manufacturer, model number, serial number, and nameplate 
data. 

C. ECM Motors: Obtain and review manufacturer’s information which indicates methods and procedures to 
balance air flow.  

3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be reused. 

1. Measure and record the operating speed, airflow, and static pressure of each fan. 
2. Measure motor voltage and amperage.  Compare the values to motor nameplate information. 
3. Check the refrigerant charge. 
4. Check the condition of filters. 
5. Check the condition of coils. 
6. Check the operation of the drain pan and condensate-drain trap. 
7. Check bearings and other lubricated parts for proper lubrication. 
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8. Report on the operating condition of the equipment and the results of the measurements taken.  
Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain 
and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following: 

1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Bearings and other parts are properly lubricated. 
6. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the 
renovation work. 

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine 
the new fan speed and the face velocity of filters and coils. 

2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan 
speeds that are within the acceptable limits defined by equipment manufacturer. 

3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, 
make equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent 
or less, equipment adjustments are not required. 

4. Balance each air outlet. 
 

3.8 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested 
systems and balanced systems.  Include a certification sheet at the front of the report's binder, signed and 
sealed by the certified testing and balancing engineer.  Include a list of instruments used for procedures, 
along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. 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 general data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name and location. 
4. Architect's and Engineer’s name and address. 
5. Contractor's name and address. 
6. Report date. 
7. Signature of TAB supervisor who certifies the report. 
8. Table of Contents with the total number of pages defined for each section of the report.  Number 

each page in the report. 
9. Summary of contents. 
10. Data for terminal units, including manufacturer's name, type, size, and fittings. 
11. Notes to explain why certain final data in the body of reports vary from indicated values. 
12. Test conditions for fans and pump performance forms. 
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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. Duct, outlet, and inlet sizes. 
3. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
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 rpm. 
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 air flow rate in cfm. 
b. Total system static pressure in inches w.g. 
c. Fan rpm. 
d. Discharge static pressure in inches w.g.  
e. Filter static-pressure differential in inches w.g. 
f. Dirty filter setpoint. 
g. Preheat-coil static-pressure differential in inches w.g. 
h. Cooling-coil static-pressure differential in inches w.g.  
i. Heating-coil static-pressure differential in inches w.g.  
j. Outdoor airflow in cfm. 
k. Return airflow in cfm. 
l. Outdoor-air damper position. 
m. Return-air damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 
b. Location. 
c. Coil type. 
d. Number of rows. 
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e. Fin spacing in fins per inch o.c. 
f. Make and model number. 
g. Face area in sq. ft. 
h. Tube size in NPS. 
i. Tube and fin materials. 
j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 
b. Average face velocity in fpm. 
c. Air pressure drop in inches w.g. 
d. Outdoor-air, wet- and dry-bulb temperatures in deg. F. 
e. Return-air, wet- and dry-bulb temperatures in deg. F. 
f. Entering-air, wet- and dry-bulb temperatures in deg. F. 
g. Leaving-air, wet- and dry-bulb temperatures in deg. F. 
h. Water flow rate in gpm. 
i. Water pressure differential in feet of head or psig. 
j. Entering-water temperature in deg. F. 
k. Leaving-water temperature in deg. F. 
l. Refrigerant expansion valve and refrigerant types. 
m. Refrigerant suction pressure in psig. 
n. Refrigerant suction temperature in deg. F. 
o. Inlet steam pressure in psig. 

G. Gas- and Oil-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment 
reports, include the following: 

1. Unit Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Fuel type in input data. 
g. Output capacity in Btu/h. 
h. Ignition type. 
i. Burner-control types. 
j. Motor horsepower and rpm. 
k. Motor volts, phase, and hertz. 
l. Motor full-load amperage and service factor. 
m. Sheave make, size in inches, and bore. 
n. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

2. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm. 
b. Entering-air temperature in deg. F. 
c. Leaving-air temperature in deg. F. 
d. Air temperature differential in deg. F. 
e. Entering-air static pressure in inches w.g.  
f. Leaving-air static pressure in inches w.g. 
g. Air static-pressure differential in inches w.g. 
h. Low-fire fuel input in Btu/h. 
i. High-fire fuel input in Btu/h. 
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j. Manifold pressure in psig. 
k. High-temperature-limit setting in deg. F. 
l. Operating set point in Btu/h. 
m. Motor voltage at each connection. 
n. Motor amperage for each phase. 

H. Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the 
following: 

1. Report Data: 

a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg. F. 
d. Duct static pressure in inches w.g. 
e. Duct size in inches. 
f. Duct area in sq. ft. 
g. Indicated air flow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual air flow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 

I. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

3.9 INSPECTIONS 

A. Initial Inspection: 

1. After testing and balancing is complete, operate each system and randomly check measurements 
to verify that the system is operating according to the final test and balance readings documented 
in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks verifies that testing and 
balancing are complete and accurately documented in the final report, submit the final report for 
review. 

2. The Owner may select measurements, documented in the final report, to be rechecked.  
Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent 
of measurements that can be accomplished in a normal 8-hour business day. 

3. 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." 

4. If the number of "FAILED" measurements is greater than 10 percent of the total measurements 
checked during the final inspection, the testing and balancing shall be considered incomplete and 
shall be rejected. 
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C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work fails, proceed as 
follows: 

1. 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. 

2. If the second final inspection also fails, Owner may contract the services of another TAB contractor 
to complete TAB Work according to the Contract Documents and deduct the cost of the services 
from the original TAB contractor's final payment. 

D. Prepare test and inspection reports. 

3.10 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 23 06 00 
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SECTION 23 07 00 - HVAC SYSTEM INSULATION 

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 insulation materials and accessories for insulating HVAC system piping, ductwork, and 
equipment. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets 
(both factory and field applied, if any). 

1.4 QUALITY ASSURANCE 

A. Duct and pipe insulation, including adhesives, shall have a flame spread index not more than 25 and a 
smoke-developed index of not more than 50 when tested in accordance with ASTM E 84 or UL 723, using 
the procedures of ASTM E2231.   Duct coverings shall not flame, glow, smolder or smoke when tested in 
accordance with ASTM C 411 at the temperature to which they are exposed in service.  The test 
temperature shall not fall below 250 degrees F. 

B. All insulation values are to meet the requirements of the applicable edition of the International Energy 
Conservation Code. 

C. Insulation installed on the exterior of ducts, located within the building, shall bear identification at intervals 
not greater than 36” with the name of the manufacturer, the R value at the specified installed thickness and 
the flame spread and smoke developed indexes of the composite materials. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM 
standard designation, type and grade, and maximum use temperature.  Store materials providing protection 
from the elements. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields.  Coordinate clearance 
requirements with the duct and piping. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 1136 with factory-applied FSK jacket.  Insulation conductivity (k) shall not exceed 0.27 Btu per 
inch/h – ft2 – deg. F.  

1. Products:  Subject to compliance with requirements, provide Johns Manville Microlite insulation or 
equal products manufactured by one of the following: 

a. CertainTeed Corp. 
b. Knauf Insulation. 
c. Owens Corning. 

B. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  For duct and 
plenum applications, provide insulation with factory-applied FSK jacket. 

1. Subject to compliance with requirements, provide Johns Manville 800 Series Spin-Glas insulation 
or equal products manufactured by one of the following: 

a. CertainTeed Corp. 
b. Knauf Insulation. 
c. Owens Corning. 
d. Manson Insulation. 

2.2 CEMENTS, ADHESIVES, SEALANTS AND MASTICS 

A. Provide all required types of cements, adhesives, sealants, mastics and other accessories required to install 
all insulation materials and systems.  Prepare surfaces as required by the insulation manufacturers.  Install 
cements, adhesives, sealants and mastics per manufacturer’s recommendations. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes per the manufacturer’s instruction. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each 
item of system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that 
do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Keep insulation materials dry during application and finishing. 

F. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by insulation material manufacturer. 

G. Install insulation with least number of joints practical. 
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H. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 
anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from 

point of attachment to supported item to point of attachment to structure.  Taper and seal ends at 
attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation 
inserts with adhesive or sealing compound recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect jacket from tear or puncture by hanger, support, and shield. 

I. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry 
film thicknesses. 

J. Install insulation with factory-applied jackets per manufacturer’s instructions. 

K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 

L. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to 
thermal movement. 

M. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches 
at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 

3.2 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.  Seal 
penetrations with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through 
wall penetrations. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall 
and partition penetrations.  Externally insulate damper sleeves to match adjacent insulation and overlap 
duct insulation at least 2 inches. 

3.3 MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes per manufacturer’s instructions.  Where vapor barriers 
are required, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.  
For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched 
staples at 6 inches o.c.  For insulation with factory-applied jackets on below ambient surfaces, do not staple 
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation material 
manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Fittings, Elbows, Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed sections are not available, install mitered sections of pipe insulation to valve body. 
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3. Arrange insulation to permit access to packing and to allow valve operation without disturbing 
insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

C. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins, apply 
adhesives according to manufacturer's recommended coverage rates per unit area.  

1. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 
vapor barrier.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

2. Install insulation on rectangular duct elbows and transitions with a full insulation section for each 
surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to 
fit the elbow. 

3. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch 
wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, 
and flange with pins spaced 6 inches o.c. 

D. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.  Apply 
adhesives according to manufacturer's recommended coverage rates per unit area. 

1. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken 
vapor barrier.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Groove and score insulation to fit as closely as possible to outside and inside 
radius of elbows.  Install insulation on round and flat-oval duct elbows with individually mitered gores 
cut to fit the elbow. 

2. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch 
wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, 
and flange with pins spaced 6 inches o.c. 

3.4 FIRE-RATED INSULATION SYSTEM INSTALLATION 

A. Where fire-rated insulation is indicated on the drawings, secure the insulation to ducts and duct hangers 
and supports to maintain a continuous fire rating.  Insulate duct access panels and doors to achieve same 
fire rating as duct.  Install fire-stopping at penetrations through fire-rated assemblies. 

3.5 DUCT INSULATION SCHEDULE, GENERAL 

A. Duct systems requiring insulation on the exterior of the ducts: 

1. Indoor, concealed supply, return and outdoor air ducts. 
2. Indoor, exposed supply, return and outdoor ducts located in an unconditioned space. 

B. Items Not Insulated: 
 
1. Exposed supply and return ducts located in conditioned spaces. 
2. Factory-insulated flexible ducts. 
3. Factory-insulated plenums and casings. 
4. Flexible connectors. 

3.6 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Supply air ducts and plenums located above ceilings, shall be insulated with: 
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1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 
8.0; with vapor barrier having a maximum permeance of 0.05 perm. 

B. Return air ducts and plenums located above ceilings, shall be insulated with: 
 
1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 

6.0; with vapor barrier having a maximum permeance of 0.05 perm. 

C. Outdoor air ducts and plenums located above ceilings, shall be insulated with: 
 
1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 

8.0; with vapor barrier having a maximum permeance of 0.05 perm. 

D. Exposed supply-air ducts and plenums shall be insulated with: 
 
1. Mineral-Fiber Board:  2 inches thick, 3-lb/cu. ft. density, “R” 8.7 with vapor barrier. 

E. Exposed return-air ducts and plenums shall be insulated with: 
 
1. Mineral-Fiber Board:  1-1/2 inches and 3-lb/cu. ft. density, “R” 6.5 with vapor barrier. 

F. Exposed outdoor-air ducts and plenums shall be insulated with: 
 
1. Mineral-Fiber Board:  2 inches thick and 3-lb/cu. ft. density, “R” 8.7 with vapor barrier. 

END OF SECTION 23 07 00 
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SECTION 23 31 10 - 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 metal ducts and accessories for various types of air distribution systems. 

1.3 SUBMITTALS 

A. Shop Drawings:  Provide ductwork shop drawings to indicate the dimensioned locations and elevations of 
all ducts and duct accessories.    

B. Provide submittal data for Cable Support Systems with SMACNA STRI verification. 

C. Product data for each of the following products: 

1. Duct liner and adhesives. 
2. Duct sealants. 

1.4 PERFORMANCE REQUIREMENTS 

A. 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 performance requirements and design criteria indicated in "Duct Schedule" Article as 
indicated in Part 3 of this specification. 

1.5 QUALITY ASSURANCE 

A. Comply with the requirements of NFPA 90A and 90B. 

B. The installation of all ductwork shall comply with the requirements of the 2015 International Mechanical 
Code and all applicable local codes and code amendments.    

1.6 DELIVERY, STORAGE AND HANDLING 

A. Protect all ductwork, accessories and purchased products from damage during shipping, storage and 
handling.  Prevent dirt and moisture from entering ducts and duct fittings.  Store ductwork in an area which 
is protected from the weather.  All ductwork shall be shipped with a protective polyethylene film or other 
water tight covering at the ends of all ducts and fittings.  While ducts are stored on-site the protective 
covering shall remain in place.  
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PART 2 - PRODUCTS 

2.1 SINGLE WALL RECTANGULAR DUCTS AND FITTINGS 

A. Refer to and comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, 
"Rectangular Duct Construction," for fabrication of ducts based on the static-pressure class indicated in 
Part 3 of this specification. 

B. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of 
Chapter 2.  

C. Longitudinal Seam, Traverse Joints and Reinforcements:  Select and fabricate seam, joint, reinforcement 
types and sealing requirements and according to the requirements in Chapter 2 for required static-pressure 
class, applicable sealing requirements, duct-support intervals, and other provisions in the SMACNA 
Standard." 

D. Duct fittings:  fabricate elbows, turning vanes, branch connecters, offsets and transitions in accordance 
with Chapter 4 of the SMACNA "HVAC Duct Construction Standards - Metal and Flexible." 

1. Radius elbows:  type RE 1 with a center line radius equal to 1.5 times the duct width. 
2. Square throat elbows: type RE 2 with turning vanes per figure 4-3 and 4.4. 
3. Branch connections: 45 degree entry. 

2.2 SINGLE WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless 
otherwise indicated. 

B. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of 
Chapter 3. 

C. Longitudinal Seam, Traverse Joints and Reinforcements:  Select seam, joint, reinforcement types and 
sealing requirements and fabricate according to the requirements in Chapter 3 for required static-pressure 
class, applicable sealing requirements, duct-support intervals, and other provisions in the SMACNA 
Standard." 

D. Duct fittings:  fabricate elbows and tees in accordance with Chapter 3. 

1. Elbows:  fabricate with a center line radius equal to 1.5 times the duct diameter. 
2. Tees and laterals: fabricate per figure 3-5   

2.3 SPIRAL SEAM SINGLE WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless 
otherwise indicated. 

B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round 
sides connecting the flat portions of the duct (minor dimension) of the inner duct. 

C. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of 
Chapter 3.  

D. Longitudinal Seam shall be a spiral lock seam per figure 3-2  
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E. Traverse Joints and Reinforcements:  Select seam, joint, reinforcement types and sealing requirements 
and fabricate according to the requirements in Chapter 3 for required static-pressure class, applicable 
sealing requirements, duct-support intervals, and other provisions in the SMACNA Standard." 

F. Duct fittings:  fabricate elbows and tees in accordance with Chapter 3. 

1. Elbows:  fabricate with a center line radius equal to 1.5 times the duct diameter. 
2. Conical tees and laterals: fabricate per figure 3-6.   

G. Provide spiral duct and fittings with a PVC coating where indicated on the drawings.  PVC coating to be 4 
mils thick and applied to the interior and exterior of the ducts and fittings.    

2.4 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 A 653/A 653M. 

1. Galvanized Coating Designation: G60 for interior ductwork conveying non-hazardous materials; 
G90 for interior ductwork conveying hazardous materials; G90 for exterior ducts without exterior 
insulation. 

2. Finishes for Surfaces Exposed to View:  Mill phosphatized and suitable for painting. 

C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate 
the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches. 

2.5 DUCT LINER    

A. Fibrous-Glass Duct Liner:  Comply with, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass 
Duct Liner Standard." 

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

a. CertainTeed Corporation. 
b. Johns Manville. 
c. Knauf Insulation. 
d. Owens Corning. 

2. Materials:  ASTM C 1071; surfaces exposed to airstream shall have a factory applied coating to 
prevent erosion of glass fibers and a factory applied coating on the edge of the liner. 

a. Thickness: 1 inch or as noted on the drawings.  
b. Density:  2.0 pcf. 
c. Thermal performance: “R” equals 4.2 for 1” thick; 6.0 for 1.5” thick; 8.0 for 2” thick.  
d. Sound Absorption Coefficient (NRC):  0.70 for 1” thick; 0.80 for 1.5” thick; 0.85 for 2” thick.  
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e. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-developed index 
of 50 when tested according to ASTM E 84. 

f. Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916. 
f.  Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the 

interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA 
for use in HVAC systems. 

B. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," and manufacturer’s instructions. 

1. Where lined ducts are indicated, the duct dimensions indicated on the drawings are the metal size.  
The net free area size of the duct is the metal size minus the liner thickness. 

2. Adhere to a single layer of liner with adhesive coverage per the manufacturer’s recommendations. 
3. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing. 
4. Butt transverse joints without gaps, and coat joint with adhesive. 
5. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge 

overlapping. 
6. Secure liner with mechanical fasteners per SMACNA standards and the manufacturer’s 

recommendations. 
7. Secure transversely oriented liner edges facing the airstream with metal nosings that have either 

channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following 
locations: 

a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 

8. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane 
assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are 
optional; when used, secure buildouts to duct walls with bolts, screws, rivets, or welds. 

2.6 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 
according to 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 (2500 Pa), 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. 

C. Solvent-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 
2. Base:  Synthetic rubber resin. 
3. Solvent:  Toluene and heptane. 
4. Solids Content:  Minimum 60 percent. 
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5. Shore A Hardness:  Minimum 60. 
6. Water resistant. 
7. Mold and mildew resistant. 
8. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 
9. VOC:  Maximum 395 g/L. 
10. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive or negative. 
11. Service:  Indoor or outdoor. 
12. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 
6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

F. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per sq. m at 
250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting 

spigots. 

2.7 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated 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," 
"Rectangular Duct Hangers Minimum Size," - "Minimum Hanger Sizes for Round Duct." 

D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials. 

E. 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. 
3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate. 

F. Cable Support Systems:  Provide cable support systems and accessories that have been verified through 
the SMACNA Testing and Research Institute (STRI).   
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1. Manufacturers: 

a. Duro Dyne. 
b. Gripple Hang-Fast Systems. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Fabricate, install and support ductwork and accessories according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" unless otherwise indicated.  

B. The installing contractor is required to field verify all duct locations and elevations prior to fabrication of the 
ductwork. 

C. 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. 

D. Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults and electrical 
equipment spaces and enclosures.  Do not locate ducts over electrical panels. 

E. Install round and flat-oval ducts in maximum practical lengths. 

F. Install ducts with fewest possible joints.  Install factory- or shop-fabricated fittings for changes in direction, 
size, and shape and for branch connections. 

G. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to 
building lines. 

H. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 
elements of building. 

I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

J. Where ducts pass through non-fire-rated interior masonry or drywall partitions and any type of exterior 
wall(s), 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. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with 
requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.  Provide 
firestopping as specified in Section 230500.   

L. Paint interiors of metal ducts that do not have duct liner for 24 inches upstream of registers and grilles.  
Apply one coat of flat, black, latex finish coat over a compatible galvanized-steel primer. 

M. Refer to contract drawings for locations where sprinklers are to be located within various duct systems.  
Coordinate locations with the sprinkler installer. Refer to contract drawing details for work required for a 
complete duct installation.   

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 
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B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape 
sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding 
stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds 
to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and 
supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article 
according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers 
and Supports and the requirements of the International Mechanical Code Section 603.  Support spacing of 
all hangers shall be per SMACNA standards but in no case shall hangers be spaced at more than 10’-0” 
intervals. 

B. Supports for Clothes Dryer exhaust ducts shall be at a maximum spacing of 4’-0”.     

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
"Rectangular Duct Hangers Minimum Size," and "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. 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 12 feet. 

E. 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. 

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. 

G. Cable Support Systems:  Where ducts are exposed to view in finished areas provide cable duct support 
systems installed per the manufacture’s installation instructions.     

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct 
Accessories." 
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and 
inlet, and terminal unit connections. 

3.6 DUCT CLEANING 

A. Where indicated on the contract drawings mechanically clean all ductwork connected to existing systems 
as described in this specification section.  

B. New duct system installations: manually clean ductwork internally, section by section as it is installed, of 
dust and debris.  Clean external surfaces of foreign substances which might cause corrosive deterioration 
of metal or, where ductwork is to be painted, might interfere with painting or cause paint deterioration. 

C. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if required 
for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch insulation and liner 
as recommended by duct liner manufacturer.  Comply with Division 23 Section "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. 

3.7 MECHANICAL DUCT CLEANING METHODOLOGY 

A. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct 
systems and remove contaminants from building. 

B. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct 
systems and remove contaminants from building. 

C. 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. 
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D. 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. 

E. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with 
clean water to remove latent residues and cleaning materials; comb and straighten fins. 

F. Provide drainage and cleanup for wash-down procedures. 

G. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  Apply 
antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and 
debris. 

3.8 DUCT SCHEDULE  

A. Fabricate ducts with G90 galvanized sheet steel. 

B. Supply Ducts: 

1. Ducts Connected to the discharge of Rooftop Units: 

a. Pressure class:  positive 2-inch wg. 
b. Minimum SMACNA seal class:  B. 

C. Return Ducts: 

1. Pressure Class:  Positive or negative 2-inch wg. 

a. Interior ducts:  minimum SMACNA seal class B. 
b. Exterior ducts:  minimum SMACNA seal class B. 

D. Exhaust Ducts: 

1. Pressure Class:  Positive or negative 1-inch wg. 

a. Minimum SMACNA seal class: B if negative pressure, and B if positive pressure. 

E. Outdoor-Air: 

1. Pressure Class:  positive or negative 1-inch wg. 

a. Minimum SMACNA Seal Class:  B. 

F. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Elbows: type RE-1 with a center line radius of R= (3W)/2 
b. Square (mitered) Elbows: type RE-2 with the fitting width (W) equal. 

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-3, "Vanes and Vane Runners." 

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 3-4, "Round Duct Elbows." 



ROCKLAND ST. SRI EXPANSION 23 31 10 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 METAL DUCTS 
 

23 31 10 - 10 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." Elbows with 
less than 90-degree change of direction have proportionately fewer segments. 

1) Radius-to Diameter Ratio = 1.5. 

G. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-5, "Divided Flow Branches." 

a. Type 2 or 3 as indicated on the contract drawings. 

2. 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. 

3. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Provide fittings 
as indicated on the contract drawings. 

END OF SECTION 23 31 10 
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SECTION 23 33 00 - DUCT ACCESSORIES 
 
 
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 various duct accessories such as fire dampers, volume dampers and other items that 
are typically part of a duct system. 

1.3 SUBMITTALS 

A. Submit Product Data for all accessories provided on the project. 

1.4 QUALITY ASSURANCE 
 
A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and NFPA 90B, 

"Installation of Warm Air Heating and Air Conditioning Systems." 

1.5 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Where indicated in Part 2, provide products manufactured by the listed companies. 

2.2 SHEET METAL MATERIALS 
 

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable materials, 
material thicknesses, and duct construction methods, unless otherwise indicated. 

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and having G60 or 
G90 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view. 

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet 
metal ducts; compatible materials for aluminum and stainless-steel ducts. 
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D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT DAMPERS 

A. Description:  Multiple-blade, parallel action gravity balanced, with center-pivoted blades of maximum 6-inch 
width, with sealed edges, assembled in rattle-free manner with 90-degree stop, steel ball bearings, and 
axles; adjustment device to permit setting for varying differential static pressure. 

B. Frame:  0.052-inch thick, galvanized sheet steel, with welded corners and mounting flange. 

C. Blades: 0.025-inch thick, roll-formed aluminum. 

D. Blade Seals:  Vinyl or Neoprene. 

E. Blade Axles:  Nonferrous. 

F. Tie Bars and Brackets:  Galvanized steel. 

G. Return Spring:  Adjustable tension. 

2.4 MANUAL BALANCING DAMPERS 

A. General Description:  Factory fabricated, with required hardware and accessories.  Stiffen damper blades 
for stability.  Include locking device to hold single-blade dampers in a fixed position without vibration.  Close 
duct penetrations for damper components to seal duct consistent with pressure class. 

1. Pressure Classes of 3-Inch wg or Higher:  End bearings or other seals for ducts with axles full length 
of damper blades and bearings at both ends of operating shaft. 

B. Standard Balancing Dampers:  Multiple or single-blade, with opposed blade design, standard leakage 
rating, with linkage outside airstream, and suitable for horizontal or vertical applications.  Provide single 
blade dampers where the duct dimension is 10 inches or less in height.  Provide dampers with multiple 
blade design in larger ducts.  

1. Steel Frames:  Hat-shaped, galvanized sheet steel channels, minimum of 0.064 inch thick, with 
mitered and welded corners; provide frames with flanges where required for attaching to walls and 
flangeless frames where indicated for installing in ducts. 

2. Roll-Formed Steel Blades:  0.064-inch thick, galvanized sheet steel. 
3. Blade Axles:  Galvanized steel. 
4. Bearings:  Molded synthetic. 
5. Tie Bars and Brackets:  Galvanized steel. 

C. Jackshaft:  1-inch diameter, galvanized-steel pipe rotating within pipe-bearing assembly mounted on 
supports at each mullion and at each end of multiple-damper assemblies. 

1. Length and Number of Mountings:  Appropriate to connect linkage of each damper in multiple-
damper assembly. 

D. Damper Hardware:  Zinc-plated, die-cast core with dial and handle made of 3/32-inch thick zinc-plated 
steel, and a 3/4-inch hexagon locking nut.  Include center hole to suit damper operating-rod size.  Include 
factory supplied or field installed elevated platform for insulated duct mounting. 
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2.5 FIRE DAMPERS 

A. Manufacturers: 

1. Air Balance, Inc. 
2. CESCO Products. 
3. Greenheck. 
4. Nailor Industries Inc. 
5. Pottoroff, Inc. 
6. Ruskin Company. 

B. Fire dampers shall be listed and bear the label of an approved testing agency indicating compliance with 
the requirements of the International Mechanical Code 607.3.1.  Fire dampers shall be labeled according 
to UL 555. 

C. Fire Rating:  1-1/2 or 3 hours as noted on the drawings. 

D. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch thick galvanized 
steel; with mitered and interlocking corners. 

E. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness:  0.052 or 0.138 inch thick and of length to suit application. 

F. Mounting Orientation:  Vertical or horizontal as required. 

G. Blades:  Roll-formed, interlocking, 0.034-inch thick, galvanized sheet steel.  In place of interlocking blades, 
use full-length, 0.034-inch thick, galvanized-steel blade connectors. 

H. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 

I. Fusible Links:  Replaceable, 165 deg F rated. 

2.6 TURNING VANES 

A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for vanes 
and vane runners.  Vane runners shall automatically align vanes with the edge of the vanes parallel with 
the air flow. 

B. Manufactured Turning Vanes:  Fabricate 1-1/2-inch wide, double vane, curved blades of galvanized sheet 
steel; support with bars perpendicular to blades set 2 inches and set into vane runners suitable for duct 
mounting. 

C. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-
glass fill and install where noted on the drawings. 

2.7 DUCT MOUNTED ACCESS DOORS 

A. General Description:  Fabricate doors airtight and suitable for duct pressure class. 

B. Door:  Double wall, duct mounting, and rectangular; fabricated of galvanized sheet metal with insulation fill 
and thickness as indicated for duct pressure class.  Include 1-by-1-inch butt or piano hinge and cam latches. 

1. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
2. Provide number of hinges and locks as follows: 
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a. Less Than 12 Inches Square:  Secure with two sash locks. 
b. Up to 18 Inches Square:  Two hinges and two sash locks. 
c. Up to 24 by 48 Inches:  Three hinges and two compression latches with outside and inside 

handles. 
d. Sizes 24 by 48 Inches and Larger:  One additional hinge. 

C. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 

D. Insulation:  1-inch thick, fibrous-glass or polystyrene-foam board. 

2.8 FLEXIBLE CONNECTORS 

A. General Description:  Flame-retardant or noncombustible fabrics, coatings, and adhesives complying with 
UL 181, Class 1. 

B. Metal-Edged Connectors:  Factory fabricated with a fabric strip 5-3/4 inches wide attached to two strips of 
0.028-inch thick, galvanized sheet steel or 0.032-inch thick aluminum sheets.  Select metal compatible with 
ducts. 

C. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd. 
2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F. 

D. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic 
rubber resistant to UV rays and ozone. 

1. Minimum Weight:  24 oz./sq. yd. 
2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature:  Minus 50 to plus 250 deg F. 

2.9 FLEXIBLE DUCTS AND ACCESSORIES 

A. Manufacturers: 

1. Thermaflex MK-E or equal. 

B. Insulated Flexible Duct:  UL 181, Class 1, flexible air duct complying with NFPA Standards 90A and 90B.  
Flexible duct shall be factory made and composed of a resilient film liner duct liner permanently bonded to 
a coated spring steel wire helix and supporting a fiberglass insulating blanket.  Provide with a low 
permeability outer vapor barrier of fiberglass reinforced film laminate insulation.   

C. Operating temperatures:  -20 Deg. F. minimum; 250 deg. F. maximum.  

D. Operating pressure:  10” w.g. positive; 1” w.g. negative. 

E. Insulation:  minimum R 6.0. 

F. Rated velocity 5000 fpm. 

G. Maximum flame spread = 25.  Maximum smoke developed = 50. 

H. Flexible Duct Clamps:  Nylon strap to suit duct size. 
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I. Flexible duct elbow supports:  Thermaflex FlexFlow or FlexRight. 

2.10 DUCT ACCESSORY HARDWARE 

A. Instrument Test Ports:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  
Size to allow insertion of pitot tube and other testing instruments and of length to suit the specified eternal 
duct insulation thickness.  Provide special gaskets where test holes are to be installed in round or oval 
ducts.  Test Ports to be Duro-Dyne model TH1, IP2 and/or IP4. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards-
-Metal and Flexible" for metal ducts. 

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in 
aluminum ducts. 

C. Install backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated. 

D. Install manual balancing dampers in ducts with liner utilizing an insulated “hat” section at the damper frame.  
Avoid damage to and erosion of duct liner.  Where balancing dampers are located in ducts with exterior 
insulation, provide and insulated hat section to house the damper operator.   

E. Provide balancing dampers at points on supply, return, and exhaust systems where branches lead from 
larger ducts as required for air balancing.  Install at a minimum of two duct widths from branch takeoff. 

F. Provide test holes at fan inlets and outlets and elsewhere as required. 

G. Install fire and smoke dampers, with fusible links, according to manufacturer's UL-approved written 
instructions.  Provide the required identification for all fire, smoke and combination fire/smoke dampers as 
indicated in the International Mechanical Code, Chapter 6; 607.4    

H. Install duct access doors to allow for inspecting, adjusting, and maintaining accessories and terminal units 
as follows: 

1. Adjacent to all fire, smoke dampers and/or combination fire/smoke dampers, providing access to 
reset or reinstall fusible links. 

2. To interior of ducts for cleaning at maximum 100-foot spacing between access doors. 

I. Install the following sizes for duct-mounting, rectangular access doors: 

1. Minimum size 12 x 12 inches. 
2. Ducts with one dimension 24" or larger, install a 20" x 20" access door. 

J. Install flexible connectors immediately adjacent to equipment in ducts associated with fans and motorized 
equipment supported by vibration isolators. 
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K. Where indicated on the drawings, connect diffusers to low pressure ducts with maximum 72 inch length of 
insulated flexible duct.  Connect flexible ducts to metal ducts and support flexible ducts in accordance with 
SMACNA Duct Construction Standards Metal and Flexible, Chapter 3.  Install flexible duct elbow supports 
at all 90 degree flex connections to diffusers.    

L. Install duct test holes where indicated and required for testing and balancing purposes.  Coordinate location 
with testing, adjusting and balancing contractor. 

M. Provide turning vanes in all mitered elbows. 

3.2 ADJUSTING 

A. Adjust duct accessories for proper settings. 
 
 
 
END OF SECTION 23 33 00 
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SECTION 23 37 10 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes ceiling and wall mounted diffusers, registers, and grilles. 

1.2 DEFINITIONS 

A. Diffuser:  Circular, square, or rectangular air distribution outlet, generally located in the ceiling and 
comprised of deflecting members discharging supply air in various directions and planes and arranged to 
promote mixing of primary air with secondary room air. 

B. Grille:  A louvered or perforated covering for an opening in an air passage, which can be located in a 
sidewall, ceiling, or floor. 

C. Register:  A combination grille and damper assembly over an air opening. 

1.3 SUBMITTALS 

A. Submit manufacturer’s technical product data for all air outlets.  For each model indicated, include the 
following: 

1. Data Sheet:  For each type of air outlet and inlet, and accessory furnished; indicate construction, 
finish, and mounting details. 

2. Schedule of diffusers, registers, and grilles indicating drawing designation, room location, quantity, 
model number, size, and accessories furnished.  The schedule shall also indicate static-pressure 
drop, and noise criteria ratings (NC) for each air outlet and inlet.  A generic catalog sheet indicating 
pressure drop and NC ratings is not acceptable. 

1.4 QUALITY ASSURANCE 

A. Install diffusers, registers, and grilles according to NFPA 90A, "Standard for the Installation of Air-
Conditioning and Ventilating Systems. 

B. Source Limitations:  Obtain diffusers, grilles and registers through one source from a single manufacturer, 
regularly engaged in production of the equipment. 

PART 2 - PRODUCTS 

2.1 PERFORATED FACE CEILING AIR DIFFUSERS 

A. General: Provide perforated face ceiling air diffusers where shown; of size, shape, capacity and type 
indicated; constructed of materials and components as indicated, and as required for complete installation.  
Provide diffusers manufactured by Titus.  Subject to review, diffusers meeting the full requirements of the 
specifications and manufactured by one of the following will be considered: 
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1. Krueger 
2. Price Industries. 
3. Nailor. 
4. Anemostat. 
5. Metalaire. 

B. Ceiling diffusers shall be provided with a hinged and removable perforated face with 3/16" diameter holes 
that are on 1/4" staggered centers with a minimum free area of 51 percent.  The back panel shall be black 
heavy gauge steel construction, painted black and have a minimum depth to allow full adjustment of the 
deflector vanes.  Provide a diffuser connecting collar with a minimum depth of 2". 

C. Ceiling Compatibility:  Provide diffusers with border styles that are compatible with adjacent ceiling systems, 
and that are specifically manufactured to fit into ceiling module with accurate fit and adequate support.  
Refer to general construction drawings and specifications for types of ceiling systems which will contain 
each type of ceiling air diffuser. 

D. Types:  The model numbers and manufacturers indicated on the diffuser schedule set the standard for the 
products to be used.  Provide diffusers of type scheduled and with accessories as required. 

E. Provide each diffuser in the manufacturer’s standard white electro-coated finish unless otherwise indicated 
on the drawings. 

F. Diffusers shall be provided with the same style and characteristics as provided with the basis of design 
product named on the drawings.   

2.2 LOUVERED FACE CEILING AIR DIFFUSERS 

A. General: Provide louvered face ceiling air diffusers where shown; of size, shape, capacity and type 
indicated; constructed of materials and components as indicated, and as required for complete installation.  
Provide diffusers manufactured by Titus.  Subject to review, diffusers meeting the full requirements of the 
specifications and manufactured by one of the following will be considered: 

1. Krueger 
2. Price Industries. 
3. Nailor. 
4. Anemostat. 
5. Metalaire. 

B. Ceiling diffusers shall have a fixed or adjustable horizontal discharge pattern.  The inner louver assembly 
shall be flush with the outer frame with a 1, 2, 3 or 4-way directional pattern.  Individual louvers shall have 
a horizontal lip to create a ceiling pattern at reduced air flows.  The inner core must be easily removable.  

C. Ceiling Compatibility:  Provide louvered diffusers with border styles that are compatible with adjacent ceiling 
systems.  Refer to general construction drawings and specifications for types of ceiling systems which will 
contain each type of ceiling air diffuser. 

D. Types:  The model numbers and manufacturers indicated on the diffuser schedule set the standard for the 
products to be used.  Provide louvered diffusers of type as scheduled and with accessories as required. 

E. Provide each diffuser in the manufacturer’s standard white electro-coated finish unless otherwise indicated 
on the drawings. 

F. Diffusers shall be provided with the same style and characteristics as provided with the basis of design 
product named on the drawings.   
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2.3 REGISTERS AND GRILLES 

A. General:  Provide registers and grilles where shown; of size, shape, capacity and type indicated; 
constructed of materials and components as indicated, and as required for complete installation.  Provide 
opposed blade damper on all registers.  Provide registers and grilles manufactured by Titus.  Subject to 
review, diffusers meeting the full requirements of the specifications and manufactured by one of the 
following will be considered: 

1. Krueger 
2. Price Industries. 
3. Nailor. 
4. Anemostat. 
5. Metalaire. 

B. Performance:  Provide registers and grilles that have, as minimum, temperature and velocity traverses, 
throw and drop, and noise criteria ratings for each size device as listed in manufacturer's current data. 

C. Structural Integrity:  floor registers and grilles are required to meet the structural requirements indicated in 
the International Mechanical Code Chapter 6: 603.18.1.  

D. Compatibility:  Provide registers and grilles with border styles indicated and that are compatible with 
adjacent wall or ceiling systems, and that are specifically manufactured to fit into construction with accurate 
fit and adequate support.  Refer to general construction drawings and specifications for types of 
construction which will contain each type of register and grille. 
 

E. Types:  The model numbers and manufacturers indicated on the drawing schedules set the standard for 
the product(s) to be provided.  Provide registers and grilles of type as scheduled, with accessories as 
required to match the basis of design product named on the drawing. 

F. Provide each register and/or grille in manufacturer’s standard white electro-coated finish.  Refer to 
equipment schedules for grilles/registers that require a custom color.  When required, the Architect will 
select the custom colors. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements 
for installation tolerances and other conditions affecting performance of equipment. 

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

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and 
accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air 
volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as 
much as practicable.  For units installed in lay-in ceiling panels, locate units in the center of panel.  Where 
architectural features or other items conflict with installation, notify Architect for a determination of final 
location. 



ROCKLAND ST. SRI EXPANSION 23 37 10 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 DIFFUSERS, REGISTERS, AND GRILLES 
 

23 37 10 - 4 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

D. Provide any fasteners (screws, tamper proof screws, etc) that are required by the manufacturer for 
installation.    

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before 
starting air balancing. 

3.4 CLEANING 

A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed surfaces to 
remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that have damaged finishes. 

END OF SECTION 23 37 10 
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SECTION 23 74 10 – PACKAGED ROOFTOP AIR-HANDLING UNITS 

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. This Section includes packaged rooftop air-handling units and accessories. 

1.3 SUBMITTALS 

A. Product Data:  Include manufacturer's technical data for each unit, including rated capacities, dimensions, 
required clearances, characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field connection. 

C. Wiring Diagrams:  Power, signal, and control wiring. 

D. Operation and Maintenance Data for all units. 

E. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. ARI Compliance: 

1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for RTUs. 
2. Comply with ARI 270 for testing and rating sound performance for RTUs.  

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 
by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer agrees to replace components of the units that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period for Compressors:  five years from date of Substantial Completion. 



ROCKLAND ST. SRI EXPANSION 23 74 10 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 PACKAGED ROOFTOP AIR-HANDLING UNITS 
 

23 74 10 - 2 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

1.6 EXTRA MATERIALS 

A. In addition to the equipment and materials furnished with each unit, furnish extra materials described below 
that match products installed and that are packaged with protective covering for storage and identified with 
labels describing contents. 

1.  Filters: Two complete sets of each type filter, for each air-handling unit. 
2. Fan Belts:  One set for each air-handling unit fan. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide units manufactured by The Trane 
Company.  Units manufactured by the following may be acceptable if performance and other operating 
characteristics are equal: 

1. Carrier Corporation. 
2. Daikin. 

2.2 GENERAL UNIT DESCRIPTION 

A. Unit(s) furnished and installed shall be cooling only packaged rooftops as scheduled on contract 
documents.  Cooling capacity ratings shall be based on ARI Standard.  Unit(s) shall consist of insulated 
weather-tight casing with compressor(s), air-cooled condenser coil, condenser fans, evaporator coil, return-
air filters, supply motors and unit controls, hot gas reheat coil.  Unit(s) shall be 100% factory run tested and 
fully charged with R-22.  Unit(s) shall have labels, decals, and/or tags to aid in the service of the unit and 
indicate caution areas.  Units shall be convertible airflow design as manufactured.  Wiring internal to the 
unit shall be colored and numbered for identification. 

2.3 CASING 

A. Cabinet: Galvanized steel, phosphatized, and finished with an air-dry paint coating with removable access 
panels. Structural members shall be 18-gauge with access doors and removable panels of minimum 20-
gauge.  Unit’s cabinet surface shall be tested 1000 hours in salt spray test in compliance with ASTM B117.  
Cabinet construction shall allow for all service/ maintenance from one side of the unit.  Cabinet top cover 
shall be one piece construction or where seams exist, it shall be double-hemmed and gasket-sealed. 

B. Access Panels:  Water- and air-tight panels with handles shall provide access to filters, return and\or supply 
air fan section(s), evaporator coil section, and unit control section. 

C. Unit’s base pan shall have a raised 1 1/8 inch high lip around the supply and return openings for water 
integrity. 

D. Insulation: Provide 1/2 inch thick fiberglass insulation with foil face on all exterior panels in contact with the 
return and conditioned air stream.  All edges must be captured so that there is no insulation exposed in the 
air stream. 

E. Provide openings either on side of unit or through the base for power, control, condensate, and gas 
connections.   
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F. The base of the unit shall have 3 sides for forklift provisions.  The base of the units shall have rigging/lifting 
holes for crane maneuvering. 

2.4 FANS AND MOTORS 

A. Provide evaporator fan section with forward curved, double width, double inlet, centrifugal type fan.  Provide 
self-aligning, grease lubricated, ball or sleeve bearings with permanent lubrication fittings.  Provide units 5 
tons and below with direct drive, multiple speed, dynamically balanced supply fans.  Provide units 6 tons 
and above with belt driven, supply fans with adjustable motor sheaves. 

B. Outdoor and Indoor Fans shall be permanently lubricated and have internal thermal overload protection.  
Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the vertical 
discharge position.  Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, 
and protectively coated with lubricating oil. 

2.5 EVAPORATOR COILS 

A. Provide configured aluminum fin surface mechanically bonded to copper tubing coil. 

B. Provide an independent expansion device for each refrigeration circuit.  Factory pressure tested at 450 
psig and leak tested at 200 psig.   

C. Provide a removable, reversible, cleanable double sloped drain pan for base of evaporator coil constructed 
of PVC. 

2.6 CONDENSER SECTION 

A. Provide vertical discharge, direct drive fans with aluminum blades.  Fans shall be statically balanced.  
Motors shall be permanently lubricated, with integral thermal overload protection in a weather tight casing. 

B. Outdoor-Air Refrigerant Coil: 

1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical 
distributor. 

2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan. 
 

C. Hot-Gas Reheat Refrigerant Coil: 

1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical 
distributor. 

2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan. 

2.7 REFRIGERANT SYSTEM 

A. Compressor(s):  Provide scroll compressor with direct drive operating at 3600 rpm. Integral centrifugal oil 
pump. Provide suction gas cooled motor with winding temperature limits and compressor overloads. 

B. Provide each unit with single or dual refrigerant circuits as noted on the drawings, factory-supplied 
completely piped with liquid line filter-drier, suction and liquid line pressure ports. 
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2.8 FILTERS 

A. Factory installed filters shall mount integral within the unit and shall be accessible through access panels.  
2 inch thick filters shall be provided and installed. 

2.9 DAMPERS 

A. Outdoor-Air Damper:  Linked damper blades, for 0 to 25 percent outdoor air, with motorized damper filter. 

B. Outdoor- and Return-Air Mixing Dampers:  Parallel- or opposed-blade galvanized-steel dampers 
mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet.  Connect 
operating rods with common linkage and interconnect linkages so dampers operate simultaneously. 

1. Damper Motor:  Modulating with adjustable minimum position. 
2. Relief-Air Damper:  Gravity actuated or motorized, as required by ASHRAE/IESNA 90.1-2004, with 

bird screen and hood. 

2.10 ELECTRICAL POWER CONNECTION 

A. Provide for single connection of power to unit with unit-mounted disconnect switch accessible from outside 
unit and control-circuit transformer with built-in overcurrent protection. 

2.11 CONTROLS 

A. Basic Unit Controls: Each unit shall have microprocessor controller for heating, cooling, de-humidification, 
and economizer control. Each unit shall have single zone VAV control sequence.  

2.12 ACCESSORIES 

A. Electric heater with integral thermostat maintains minimum 50 deg F (10 deg C) temperature in gas burner 
compartment. 

B. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include transformer if 
required 

C. Coil guards of painted, galvanized-steel wire. 

D. Hail guards of galvanized steel, painted to match casing. 

E. Condensate overflow switch. 

F. Programable zone sensor and space humidity sensor. 

2.13 ROOF CURBS 

A. Refer to drawings for the type of curb required for the specified roofing system and the required curb height.  
Furnish curbs with an integral metal cant, stepped integral metal cant raised the thickness of roof insulation 
or as required to suit the details.   
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B. Curbs shall to be fully gasketed between the curb top and unit bottom with the curb providing full perimeter 
support, cross structure support and air seal for the unit.  Curb gasket shall be furnished within the control 
compartment of the rooftop unit to be mounted on the curb immediately before mounting of the rooftop unit.  
Include a wood nailer strip where applicable. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of RTUs. 

B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment 
installation. 

C. Examine roofs for suitable conditions where RTUs will be installed. 

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

3.2 INSTALLATION 

A. Roof curb:  furnish a roof curb for all roof mounted units.  Where roof curbs are shipped in a knockdown 
fashion provide labor to assemble the curbs.  Provide locations of roof curbs for installation by the others.  
Install the roof mounted air handling unit(s) on the roof curb immediately after the curb is installed.  If 
immediate installation is not performed provide temporary watertight covering, for all curb openings, 
consisting of minimum ¾” exterior grade plywood and watertight rubber or plastic cover.   

3.3 CONNECTIONS 

A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain 
or area drain. 

B. Install piping adjacent to units to allow service and maintenance. 

C. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the general 
arrangement of ducts.  Install ducts to termination at top of roof curb.  Remove roof decking only as required 
for passage of ducts.  Do not cut out decking under entire roof curb.  Connect supply ducts to RTUs with 
flexible duct connectors.  Install return-air duct continuously through roof structure. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and 
adjust components, assemblies, and equipment installations, including connections.  Report results in 
writing. 

B. Perform tests and inspections and prepare test reports. 

C. Tests and Inspections: 

1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with 
requirements. 
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2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 

rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

D. Remove and replace malfunctioning units and retest as specified above. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service.  Complete installation and 
startup checks according to manufacturer's written instructions. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain RTUs. 

END OF SECTION 23 74 10 



ROCKLAND ST. SRI EXPANSION 26 00 10 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 BASIC ELECTRICAL REQUIREMENTS 
 

26 00 10 - 1 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

SECTION 26 00 10 – BASIC ELECTRICAL REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. This Section includes general administrative and procedural requirements for electrical installations.  The 
following administrative and procedural requirements are included in this Section to expand the requirements 
specified in Division-1: 

 
1. Submittals. 
2. Coordination Drawings. 
3. Record documents. 
4. Maintenance manuals. 
5. Rough-ins. 
6. Electrical installations. 
7. Cutting and patching. 

 
 
1.2 SUBMITTALS 
 

A. Follow the procedures specified in Division 1. 
 

B. Submittals must be provided with all catalog information identified indicating all options to be provided as part 
of the product.  Any submittal not containing this information will be rejected. 
 

C. Provide the following shop drawings in booklet form: 
 

1. Light fixtures cuts shall be submitted all at one (1) time in a booklet form.  
2. Panelboards, disconnect switches, manual motor starters, combination motor starters/disconnect 

switches, and contactors shall be submitted all at one (1) time in a booklet form.  All equipment shall 
be of one manufacturer. 

3. Wire devices shall be submitted all at one (1) time in a booklet form and be from one (1) 
manufacturer. 

4. Occupancy sensors shall be submitted all at one (1) time in a booklet form and be from one (1) 
manufacturer whether connected to a lighting control system or provided with power packs, unless 
noted otherwise. Occupancy sensors shall be submitted with lighting fixture submittal.  

5. All required layout drawings shall be shown on architectural backgrounds and not the electrical 
drawings to ensure that the manufacturer locates all devices. It is the contractor’s responsibility to 
acquire the CAD drawings per Division 1 requirements. 

 
 
1.3 PRODUCT REVIEWS AND SUBSTITUTIONS 
 

A. Refer to Division 1 for substitutions requirements under this contract.  Division 1 requirements supersede 
requirements listed elsewhere. 

 
 
1.4 SHOP DRAWINGS 
 

A. Refer to the Conditions of the Contract (General and Supplementary) and Division-1 for submittal definitions, 
requirements, and procedures.  
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B. Where submittals include multiple items, a bill of material (not including quantity) shall be provided at the front 
of the shop drawing.  The bill of material shall include product identification, manufacturer and model number. 

 
C. Submittal of Shop Drawings, Product Data, and Samples will be reviewed only when submitted by the Prime 

Contractor.  Submittals from sub-Contractors and material suppliers directly to the Architect/Engineer will not 
be reviewed.  No equipment/materials shall be installed until the Shop Drawings have been stamped with “No 
Exceptions Taken” or “Make Corrections Noted” by the Architect/Engineer. 

 
D. Submit Shop Drawings as listed in each specification section.  Following is a list of shop drawings to assist 

the contractor; however, the contractor shall supply all shop drawings as listed in each individual section 
whether listed below or not. 

 
1. Power and Lighting Panelboards. 
2. Disconnect Switches. 
3. Individually-Mounted Circuit Breakers. 
4. Combination Motor Starter/Disconnect Switches. 
5. Fuses. 
6. Thermal Overload Switches. 
7. Wiring Devices and Wall Plates. 
8. Surface Raceway. 
9. Dimmer Switches. 
10. All Lighting Fixtures (submit in booklet form and with detail drawings where required). 
11. Low Voltage Lighting Control Equipment and associated wiring diagrams. 
12. Occupancy Sensors  
13. Fire Alarm Equipment and associated wiring diagrams, and layout drawings. 
14. Fire Stopping Material. 
15. Access Panels. 

 
E. When preparing submittals and any required final programming, use a room number schedule generated by 

the architect and/or the owner, which indicates the actual room numbers that will be used when the building is 
occupied.  If the schedule is not available, revise the initial submittal, when a schedule is available, to reflect 
the proper room numbers. 
 

F. Submittal Plans:  Submittal plans MUST be provided with only the system being presented.  Plans not 
submitted that have not be cleaned of extraneous systems (i.e. a low voltage system being installed on the 
power drawing, showing all the power and other low voltage systems), will be grounds for immediate rejection 
without review. 

 
 
1.5 PRODUCT OBSOLESCENCE 
 

A. In all cases, the most current iteration of the specified product shall be submitted.  Where the specified 
product is no longer manufactured, the contractor shall submit an equivalent product with the same or better 
specifications.  Where specific manufacturers are specified, the contractor shall supply from the same 
manufacturer the recommended replacement; however, under no circumstances shall the replacement 
product be deficient in any aspect to the specified product. 

 
B. In the submittal for the product, the Contractor shall provide a signed letter clearly indicating the reason for 

the replacement product, and confirmation that the replacement product meets or exceeds all of the specified 
product’s specifications to the best of the Contractor’s knowledge. 

 
C. The replacement product shall be provided at no additional cost to the owner, and shall not constitute any 

extension to the project schedule. 
 

D. These requirements shall be inclusive to requirements listed elsewhere in the specifications, and shall not 
void any other requirements. 
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1.6 INSPECTIONS 
 

A. The Contractor shall provide certificates of approval, in triplicate, for service equipment, building rough wiring, 
and building finished wiring.   

 
B. Inspection certificates shall be submitted to the Engineer within 30 days after the inspections are made.  

Contractor shall use an independent NEC Certified Inspection Agency as the approved agency.  Contractor 
must verify that the Certified Inspection Agency is approved by the local municipality and the Owner to 
inspect electrical installations in the project locality.  All inspection certificates must be received before final 
payment can be made. 

 
C. Refer to General Conditions for additional information.   

 
 
1.7 MANUFACTURER'S REQUIREMENTS 
 

A. All material shall be new, of the best respective kinds, manufactured by the company or companies 
mentioned and shall be of domestic manufacture unless specified otherwise. 

 
B. All equipment, material or apparatus of any one system must be the product of one Manufacturer, or system 

tested products. 
 

C. Manufacturers not listed in the Contract Documents must submit to the Engineer via a Bidding Contractor all 
product information per Division 1 requirements. 

 
 
1.8 NAMEPLATE DATA 
 

A. Each item of power operated equipment shall be provided with a permanent operational data nameplate on 
indicating Manufacturer, product name, model number, serial number, capacity, operating and power 
characteristics, labels of tested compliance, and similar essential data.  Nameplates shall be located in an 
accessible location. 

 
 
1.9 FAMILIARITY WITH PROPOSED WORK 
 

A. All Contracts are with the understanding that the Contractor, prior to submission of his bid, acquainted himself 
with the requirements of the Drawings and Specifications, including “Conditions of the Contract,” conditions of 
the site, its terrain, soil conditions, all other requirements of the Contract, and that he obtained all information 
necessary for completion of the work on or before the date specified for receiving of bids. 

 
B. In all cases where a device or part of the equipment is herein referred to in the singular, such reference shall 

apply to as many such items as are required to complete the installation.  
 

C. “Existing” information does not necessarily represent “as-built” conditions.  The Contractor shall verify all 
existing conditions.  If discrepancies are found the Contractor shall notify the Architect/Engineer for a 
resolution before proceeding. 

 
 
1.10 DEFINITIONS 
 

A. The terms “The Contractor” or “This Contractor” mentioned in these Specifications refers to the Electrical 
Contractor responsible for the work and equipment included in these Specifications.   
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B. The term Sub-Contractor refers to any reference to, or letting of work contained in these Specifications to any 
Sub-Contractor or Manufacturer by the Prime Contractor.  This does not relieve the Prime Contractor of his 
responsibility for all work, material and equipment in this Specification. 

 
C. The term “Provide,” when used separately, shall mean to “Furnish and Install.” 

 
D. The term “Furnish,” when used separately, shall mean to obtain and deliver on the job for installation by other 

trades. 
 

E. The term “Install,” when used separately, shall mean to mount in place, connect and make operable. 
 
 
1.11 INTENT OF THE DRAWINGS AND SPECIFICATIONS 
 

A. The Drawings which accompany the Specifications are for the purposes of illustrating the character and 
extent of the work, and are subject to such modifications by Architect/Engineer as may be found either 
necessary or advisable before ordering the prosecution of the work.  The Contractor shall conform to and 
abide by whatever Supplementary Drawings and explanations which may be furnished by the 
Architect/Engineer for the purpose of illustrating the work.  The Architect/Engineer shall decide as to the 
meaning or intention of any portion of the Specifications and Drawings. 

 
B. Where the work is shown in complete detail on only half or a portion of a Drawing, or there is an indication of 

continuation, the remainder being shown in outline, the work drawn out in detail shall be understood to apply 
to other like portions of the structure.  All work that may be called for in the Specifications and not shown on 
the Drawings, or shown on the Drawings and not called for in the Specifications, shall be executed and 
furnished by the Contractor as described in both. 

 
C. Should any incidental work or materials be required, but not set forth in the Specifications or Drawings, either 

directly or indirectly, but which is necessary to fulfill the intent thereof, the Contractor is to understand same to 
be implied and required, and he shall perform all such work and furnish all such materials as fully as if they 
were particularly delineated or described, without additional cost to Owner.  This shall include all materials, 
devices, methods peculiar to the machinery, equipment, apparatus, or systems as described herein. 
 
 

1.12 EQUIPMENT ENCLOSURE RATINGS 
 

A. Electrical equipment installed within the building shall carry a NEMA rating 1 or higher if indicated in the 
specifications or on the drawings. 
 

B. Electrical equipment installed outside the building, or in environmentally wet locations shall carry a NEMA 
rating 3R or higher if indicated in the specifications or on the drawings. 

 
C. Electrical equipment installed in harsh environments (i.e. natatoriums, greenhouses, etc.) shall carry a NEMA 

rating 4X, and be manufactured from stainless steel. 
 

D. Where specifications and drawings conflict (i.e. drawings indicated NEMA 3R, but specifications indicate 
NEMA 1), the higher rating shall be provided at no additional cost to the project. 

 
 
1.13 WIRING LAYOUTS 
 

A. Should it become necessary to rearrange any of the circuit or feeder wiring, approval to do so shall first be 
obtained from the Engineer.  The Contractor will be supplied with a spare set of Drawings on which all such 
approved changes shall be noted.  Upon completion of all work under this Contract, these Drawings shall be 
returned to the Architect/Engineer, who will issue a receipt for same.  
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1.14 FIELD MEASUREMENTS 
 

A. Before ordering any materials or doing any work, Contractor shall verify all measurements at the building site, 
and shall be responsible for correctness of same.  At no time shall the Contractor scale Drawings for the 
purpose of installation.  

 
B. No extra compensation will be allowed on account of differences between actual dimensions and those 

indicated on the Drawings.  Any difference which may be found shall be submitted to the Architect/Engineer 
for consideration before proceeding with the work. 

 
 
1.15 COORDINATION 
 

A. The Contractor shall cooperate with the other Contractors and shall arrange to eliminate conflicts with the 
equipment and work of the Contractors. 

 
B. The Contractor shall be responsible for coordinating all electrical devices/equipment with the casework before 

rough-in.  Any conflicts with casework and electrical devices/equipment shall be brought to the attention of the 
Architect/Engineer before rough-in.  Any electrical device/equipment installed in conflict with casework shall 
be removed and reinstalled at the Contractor's expense. 

 
C. The Contractor shall be responsible to coordinate all electrical conduits which are installed for rooftop 

equipment.  Where the equipment can be fed from within the equipment curb, the contractor shall utilize this 
space.  Where the equipment must be fed from the exterior, the contractor shall furnish and install a roof curb 
designed for conduit penetrations. 
 
 

1.16 CHASES AND OPENINGS 
 

A. The Contractor shall determine, in advance, the locations and sizes of all chases and openings necessary for 
the proper installation of his work and have same provided during construction.  Any chase or opening not 
made during construction, due to the Contractor's failure to determine same in advance, shall be done by the 
Contractor at his own expense.  Any unnecessary cutting shall be repaired to match the original conditions of 
the area disturbed at the Contractor's expense.   

 
 
1.17 AIR PLENUMS 
 

A. The Contractor shall use a conduit system or approved plenum rated wiring for all wiring located above 
ceilings. 

 
 
1.18 RECORD DOCUMENTS 
 

A. Refer to Division-1 for requirements.  The following requirements supplement the requirements of Division-1. 
 

B. Mark Drawings to indicate revisions to conduit size and location both exterior and interior; actual equipment 
locations, dimensioned from column lines; concealed equipment, dimensioned from column lines; distribution 
and branch electrical circuitry; fuse and circuit breaker size and arrangements; support and hanger details; 
work performed via Change Orders; concealed control system devices. 

 
C. Mark Specifications to indicate changes by addendum or Change Orders; actual equipment and materials 

used. 
 

D. All new underground utilities shall be marked and dimensioned on site plan as-built drawings. 
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1.19 OPERATION AND MAINTENANCE DATA 
 

A. Refer to Division-1 for requirements. 
 

B. Contractor shall provide Operation and Maintenance data listed in individual section in addition to 
requirements listed in Division 1. 

 
 
1.20 WARRANTIES 
 

A. Division 1 warranties shall be considered minimum warranties.  Any warranties listed in the individual sections 
that are longer than Division 1 warranties shall be honored. 

 
B. Refer to individual sections for warranty requirements beyond those as specified in Division 1. 

 
 
1.21 TEST AND ADJUST 
 

A. All systems installed under this Contract shall be tested and adjusted to ensure that all equipment and 
systems meet or exceed the specified requirements.   

 
 
1.22 PHASE LOAD BALANCE 
 

A. A reasonable balance shall be secured on the phases of all main distribution feeders and bus bars. 
 

B. Following installation and with the system in operation, the Electrical Contractor shall check the balance and 
rearrange connections so that the ampacity on any of the two single-phase phases of the main bus shall not 
vary more than 10% of each other. 

 
 
1.23 PAINTING 
 

A. Refer to the Division-1 for general requirements. 
 

B. The Contractor shall be responsible for all touch up painting on this project for electrical work. 
 

C. The Contractor shall be responsible for painting of all conduits that is installed after general painting has been 
completed. 

 
 
1.24 CLEANING 
 

A. Refer to Division-1 Section, “Project Closeout” or “Final Cleaning” for general requirements for final cleaning.   
 

B. The Contractor shall keep the building free of rubbish and material during the course of construction insofar 
as the work under this Contract is concerned. 

 
C. Upon completion of the project, the Contractor shall remove all rubbish, surplus equipment and shipping 

labels and have all areas broom clean.  The Contractor shall thoroughly clean all fixtures, and other electrical 
equipment, leaving same in first-class working condition. 
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1.25 INSTRUCTION OF OWNER'S PERSONNEL 
 

A. The Contractor shall provide instruction of the owner’s personnel as outlined in Division 1.  The following 
requirements shall be included in addition to Division 1 requirements. 

 
B. The Contractor shall provide the services of competent personnel and/or Manufacturer trained personnel to 

instruct employees designated by the Owner in the proper operation, care and maintenance of the equipment 
and system installed under the Contract. 

 
C. A letter of certification itemizing the equipment, system, instructor, and bearing signatures of the employees 

instructed shall be delivered to the Engineer and the Owner upon completion of the project.  The letter of 
certification shall note the number of hours spent in explanation and actual operation of system with 
maintenance personnel. 
 

 
1.26 DELIVERY AND STORAGE OF MATERIALS 
 

A. Refer to the Division-1 for delivery and storage of materials requirements. 
 

B. The Contractor shall provide for, or secure use of, suitable-dry storage space for the safe delivery and 
storage of his materials.  The Contractor shall be responsible for providing their own storage trailers on site.  
The use of Owner’s inside-building storage will not be permitted, unless noted otherwise. 

 
 
1.27 PROTECTION OF EQUIPMENT AND MATERIALS 
 

A. Responsibility for care and protection of electrical work rests with the Contractor until it has been tested and 
accepted by the Owner.  After delivery, before and after installation, protect equipment and materials against 
theft, injury, or damage in all cases. 

 
B. Protect equipment outlets, and pipe openings with temporary plugs, caps, or burlap.  Electrical conduit 

openings shall be covered with capped bushing or fiber disks and bushings. 
 

C. The contractor shall be responsible to protect all existing electrical or communications equipment to remain 
from construction dirt and debris, whether created from this contractor or another contractor.  The contractor 
shall determine the method needed to protect each piece of equipment to remain.  Should existing equipment 
be damaged during demolition it will be the responsibility of the contractor to provide necessary repairs or 
replacement of the damaged equipment. 

 
 
1.28 SCAFFOLDING AND HOISTING 
 

A. The Contractor shall provide all lumber and other material required for the erection of all staging, scaffolding, 
shoring, protective platforms, railings and ladders.  Scaffolding shall be removed at the completion of the 
work. 
 

 
B. The Contractor shall protect any flooring that is to remain.  The Contractor shall inspect the flooring before the 

scaffolding is installed and report any damage that exists before the stat of the construction.  The Contractor 
shall be responsible to repair any damage to the flooring after the scaffolding is removed to the acceptance of 
the owner at no additional cost to the owner. 
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1.29 PERMITS AND FEES 
 

A. Unless noted otherwise, all general permits, certificates, tests, and inspection fees required for the work 
provided under this contract shall be paid by the Contractor. Refer to General Conditions for additional 
information. 

 
 
1.30 UTILITY COMPANY FEES OR CHARGES 
 

A. Unless noted otherwise, all utility company (Electric) fees or charges to shutdown the existing electrical 
service will be paid by the contractor to the utility companies. 

 
 
PART 2 -  PRODUCTS 
 
Not Applicable. 
 
 
PART 3 -  EXECUTION 
 
 
3.1 ROUGH-IN 
 

A. Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment 
to be connected. 

 
B. Refer to equipment Specifications in Divisions-2 through -25 for rough-in requirements. 

 
 
3.2 EXTERIOR AND INTERIOR EXCAVATION 
 

A. Prior to any digging outside and inside the building, the Contractor shall provide Ground Penetrating Radar 
(GPR) to ensure there are no utilities in the area of excavation.  Should any utilities be found, the contractor 
shall provide information to the engineer, architect and owner and propose alternate locations for the 
excavation.  If the contractor neglects to perform the GPR prior to excavation and destroys any underground 
utilities, it shall be the responsibility of the contractor to repair the utilities to the engineer, architect and 
owner’s satisfaction without any additional cost to the owner. 

 
 
3.3 CUTTING AND PATCHING 
 

A. Perform cutting and patching in accordance with Division-1. In addition to the requirements specified in 
Division-1, the following requirements apply.  The Contractor shall be responsible for providing all cutting and 
patching required to perform his work unless noted otherwise. 

 
B. Perform cutting, fitting, and patching of electrical equipment and materials required to: 

 
1. Uncover work to provide for installation of ill-timed work. 
2. Remove and replace defective work. 
3. Remove and replace work not conforming to requirements of the Contract Documents. 
4. Remove samples of installed work as specified for testing. 
5. Install equipment and materials in existing structures. 
6. Upon written instructions from the Architect, uncover and restore work to provide for Architect 

observation of concealed work. 
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C. Cut, remove, and legally dispose of selected electrical equipment, components, and materials as indicated, 
including but not limited to removal of electrical items indicated to be removed and items made obsolete by 
the new work. 

 
D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be removed. 

 
E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to 

adjacent areas. 
 

F. Unless noted otherwise, where equipment is being provided on existing roofing systems, the contractor shall 
provide all roof patching where he penetrates the roof.  The roof patching must be performed by an 
authorized vendor of the roofing system, maintaining all existing roofing warranties.  The Contractor must 
contract with the owner’s existing roofing vendor. 

 
 
3.4 PROTECTION OF INSTALLED WORK 
 

A. During construction activities, including cutting and patching operations, protect adjacent installations. 
 

B. Patch existing finished surfaces and building components using new materials matching existing materials 
and experienced installers.  For installers' qualifications refer to the materials and methods required for the 
surface and building components being patched.   

 
 
3.5 ELECTRICAL INSTALLATION   
 

A. Coordinate electrical equipment and material installation with other building components.  Verify all 
dimensions by field measurements.  If no dimensions are given, Contractor shall verify with Architect or 
Engineer before starting work.  At no time shall the Contractor scale Drawings for the purpose of locating 
items. 

 
B. Provide for chases, slots, and openings in other building components to allow for electrical installations.  

Coordinate the installation of required supporting devices and sleeves to be set in poured-in-place concrete 
and other structural components, as they are constructed. 

 
C. Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient flow of the 

work.  Give particular attention to large equipment requiring positioning prior to closing-in the building. 
 

D. Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to 
provide the maximum headroom possible, or to meet current local, national and ADA codes. 

 
E. Coordinate connection of electrical systems with exterior underground and overhead utilities and services.  

Comply with requirements of governing regulations, franchised service companies, and controlling agencies.  
Provide required connection for each service. 

 
F. Install systems, materials, and equipment to conform with submittal data, including Coordination Drawings, to 

greatest extent possible.  Conform to arrangements indicated by the Contract Documents, recognizing that 
portions of the work are shown only in diagrammatic form.  Where coordination requirements conflict with 
individual system requirements, refer conflict to the Architect/Engineer.   

 
G. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building 

systems and components, where installed exposed in finished spaces.  
 

H. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of equipment 
components.  As much as practical, connect equipment for ease of disconnecting, with minimum of 
interference with other installations. 
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I. Install access panel or doors where units are concealed behind finished surfaces.  Access panels and doors 
are specified in 26 05 00. 

 
J. Install systems, materials, and equipment giving right-of-way priority to systems required to be installed at a 

specified slope. 
 

 
3.6 LOW VOLTAGE WIRING INSTALLATION 

 
A. All low voltage wiring, installed above ceilings, must be plenum rated, unless noted otherwise.  Wiring shall be 

installed perpendicular to steel, located in j-hooks and/or cable tray as available and allowed.  Refer to 
individual specification and drawings for allowance if cable installation in cable trays. 
 

B. All low voltage wiring, installed in spaces without ceilings, must be installed within conduit or other approved 
raceway.  This requirement shall apply to finished spaces and unfinished spaces (i.e. mechanical rooms, 
electrical rooms, etc.)  Under no circumstances is exposed wiring acceptable. 
 
 

3.7 ELECTRICAL REQUIREMENTS FOR EQUIPMENT INSTALLATION 
 

A. Conduit and power wiring of required size and voltage, from a panelboard or similar source, shall be furnished 
and installed by this Contractor, to the equipment furnished by another Contractor.  A junction box or means 
of disconnect (as required) shall be furnished and installed at the equipment by this Contractor meeting the 
National Electric Code. 

 
B. Unless noted otherwise, a full complement of electrical control components, required for the intended use 

and/or operation of specified equipment, including variable frequency controllers, speed controllers and/or 
other control devices required, whether integral or remote, shall be furnished by the Contractor furnishing the 
equipment.  These control devices as well as power wiring (where required) through these devices shall be 
installed by this Contractor. 

 
 
3.8 CONTROL WIRING FOR EQUIPMENT INSTALLED BY ANOTHER CONTRACTOR 
 

A. This Contractor shall be responsible for providing all required control wiring, (except HVAC system control 
wiring) for any equipment provided by another Contractor which shall include, but not be limited to, motorized 
backboards, screens, partitions, curtains, motor operated doors, etc, unless noted otherwise.  

 
B. The Contractor shall provide all boxes and conduit required for any equipment provided by another 

Contractor.  Control wiring shall also include any wiring of motion or occupancy sensors for doors, curtains, 
etc. 

 
C. Coordinate all required work for a complete and functional system with the Contractor supplying the 

equipment.  Make all required connections. 
 

D. Prior to installing any control wiring to any equipment, acquire control wiring diagrams and direction from the 
installing contractor. 

 
 
3.9 TEMPORARY ELECTRIC/TELEPHONE (add other architect requirements) 
 

A. Refer to Division-1, “General Conditions.” 
 

B. Temporary Electric for Building Construction:  Refer to Temporary Facilities for requirements. 
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C. Lighting:  Provide temporary lighting in accordance with OSHA, (5-footcandles) with local switching to fulfill 
security requirements and provide illumination for construction operations and traffic conditions.  

 
1. Lamps and Light Fixtures:  Provide general service lamps.  Provide guard cages or tempered glass 

enclosures, where exposed to breakage.  Provide exterior fixtures where exposed to moisture. 
 
 
3.10 UTILITY (POWER, TELEPHONE, CABLE TELEVISION and LEASED FIBER) SERVICE DOWN TIME 
 

A. Utility services on this project may not be interrupted or down for any period of time during in school use days 
(by students or staff).  All utility service interruptions or down time shall occur during non school days, on 
weekends or holidays. All utility service interruptions or down time shall be coordinated with the school district 
a minimum of two (2) weeks in advance.  The Contractor shall include any overtime, night, weekend or 
holiday pay required to ensure downtime for utility services is kept to a minimum and during periods that the 
building is not utilized. 

 
 
3.11 ELECTRICAL DEMOLITION 
 

A. The Electrical Contractor shall be responsible for all electrical demolition. 
 

B. The Contractor shall be responsible for disconnecting and removing from the site all conduit, wiring, light 
fixtures, devices, panelboards, disconnect switches, fire alarm, etc.  The Owner shall tag or notify the 
Contractor as to any devices, equipment or systems which they wish to salvage before start of each phase of 
construction.  See “Salvage” paragraph 3.14 for additional information. 

 
C. The Electrical Contractor shall review all demolition drawings, including from other trades, and remove from 

the site all power wiring and associated electrical equipment, including, but not limited to wire, conduit, boxes, 
disconnecting means, supports, etc. feeding equipment that is being removed by other trades.  This includes 
within the building, on the roof, attached to the building, and on the site. 

 
D. Where fastened equipment is removed, the contractor shall be responsible to remove the associated lags or 

bolts that fastened the equipment down.  Grind lags or bolts to below exiting surface and patch surface to 
match existing condition. 

 
 
3.12 SALVAGE 
 

A. The Owner reserves the right to salvage any electrical equipment prior to the start of each phase of 
construction. 

 
 

END OF SECTION 26 00 10 
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SECTION 26 05 00 – COMMON REQUIREMENTS – ELECTRICAL CONSTRUCTION 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. This Section includes materials and methods that are common to various Electrical Systems. 
 
 
1.2 SUBMITTALS 
 

A. Product Data:  For the following: 
 

1. Fireproofing 
2. Access Doors 

 
 
1.3 COORDINATION 
 

A. Arrange for conduit spaces, chases and openings in building structure during progress of construction to 
allow for electrical installations. 

 
B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other 

structural components as they are construction as applicable. 
 

C. Coordinate requirements for access panels and doors for electrical items requiring access that are concealed 
behind finished surfaces.  

 
 
PART 2 - PRODUCTS 
 
 
2.1 FIRESTOPPING   
 

A. The Contractor shall be responsible for providing permanent, UL approved firestopping systems for all 
penetrations through fire rated floor or fire rated wall assemblies.  For areas that will require future access for 
the installation of additional cables, repair, or retrofit, the firestopping system shall consist of re-usable 
intumescent pillows or putty.  All firestopping shall meet the requirements of ASTM E-814 and UL 1479. 

 
1. Subject to compliance with project requirements, firestopping materials may be provided by one of the 

following Manufacturers. 
 

a. Specified Technologies Inc. (STI) Somerville, NJ (800) 992-1180 
b. Tremco, Beechwood, OH (800) 321-7906 
c. 3M, St. Paul, MN (800) 328-1687 

 
2. Submit for review the following product data. 

 
a. Product data sheets. 
b. UL System Drawings for each firestopping application. 
c. Manufacturer’s Certificates of Conformance for their products. 
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2.2 ACCESS DOORS 
 

A. Refer to Division 8, “Access Doors and Frames” for additional requirements.  Access doors furnished and 
installed under this contractor shall comply with Division 8 requirements in addition to the following. 

 
B. Manufacturers:  Subject to review, provide access doors manufactured by Milcor, Inc or equal. 

 
C. Description:  Steel access doors and frames for installation in masonry and/or drywall/gypsum board 

assemblies.  Provide fire rated access doors when doors are installed in a fire rated assembly. 
 

D. Frames:  minimum 16 gage steel with exposed nominal 1” flange around the perimeter of the unit.  Where 
doors are to be installed in drywall/gypsum board assemblies provide frames with a drywall bead.  Doors to 
be installed in masonry shall be furnished with adjustable metal masonry anchors. 

 
E. Flush Panel Doors:  minimum 14 gage steel with concealed spring or piano hinge(s) with a minimum swing of 

175 degrees.  Finish to be a factory-applied primer, suitable for field painting.  Provide flush cylinder lock with 
key.  Key all locks alike. 

 
F. Access door schedule:  In addition to access door shown on the drawings provide the following access doors 

to be installed where directed by the architect or engineer:  
 

1. Ten 16” x 16” to be installed in drywall/gypsum construction. 
2. Ten 16” x 16” to be installed in masonry construction. 

 
 
PART 3 - EXECUTION 
 
 
3.1 ROUGH-IN 
 

A. Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment 
to be connected. 

 
B. Refer to equipment Specifications in Divisions-2 through -25 for rough-in requirements. 

 
 
3.2 EQUIPMENT INSTALLATION – COMMON REQUIREMENTS 
 

A. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building 
systems and components, where installed exposed in finished spaces.  

 
B. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of equipment 

components.  As much as practical, connect equipment for ease of disconnecting, with minimum of 
interference with other installations. 

 
 
3.3 FIRESTOPPING 
 

A. Comply with manufacturer’s written instructions for install fire stopping.  When mechanical system is used, set 
securely in place in accessible locations. 

 
B. Firestopping shall be installed in all fire rated walls.  Review all drawings, including architectural, and site 

conditions to determine where fire rated walls are located. 
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3.4 ACCESS DOORS 
 

A. Comply with manufacturer’s written instructions for installing access doors and frames.  Set frames accurately 
in position and attach securely to supports with plane of face panels aligned with adjacent finish surfaces.  
Install doors flush with adjacent finished surfaces or recessed to receive finish material. 

 
B. Adjust doors and hardware after installation for proper operation.  Remove and replace doors and frames that 

are warped, bowed or otherwise damaged. 
 
 
 
END OF SECTION 26 05 00 
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SECTION 26 05 19 – WIRES AND CABLES – 600V AND BELOW 
 
 
PART 1 - GENERAL 
 
 
1.1 DESCRIPTION OF WORK 
 

A. The extent of the wire and cable work is indicated by Drawings and by requirements or other sections of 
the Specifications for cables used for power, lighting, signal, control and related system rated 600 volts or 
less.  See below paragraph 2.4 B. for permitted use of Type MC Cables on this project. 

 
 
1.2 CODES AND STANDARDS 
 

A. NEC Compliance:  Comply with applicable requirements of NEC for construction and installation of 
wires/cables and connectors. 

 
B. UL Compliance:  Comply with UL Stds 83 and 486A, B and C.  Provide wiring/cabling and connector 

products which are UL-listed and labeled consistent with their uses. 
 

C. ICEA Compliance:  Insulated Cable Engineers Association Inc., Standard WC-5-86. 
 

D. IEEE Compliance:  Institute of Electrical and Electronic Engineers, Standard 82-83. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 GENERAL 
 

A. Provide all wires and cables of sizes indicated on the Drawings and suitable for the temperature, 
conditions and location where installed.  Install all wire in raceway. 

 
 
2.2 CONDUCTOR MATERIAL 
 

A. Use copper conductors of 98% conductivity and rated at 600V for all wires and cables, unless otherwise 
noted. 

 
 
2.3 INSULATION 
 

A. No conductors smaller than No. 12 AWG shall be used unless noted elsewhere.  All wires No. 8 AWG or 
larger shall be stranded.  Wire sizes No. 12 and No. 10 AWG. shall be solid (stranded wire used for No. 
12 AND 10 will not be permitted unless otherwise noted). 

 
B. All copper conductors shall be provided with type THHN/THWN insulation, unless noted otherwise 

 
C. Each circuit shall be provided with a dedicated neutral wire. Sharing of neutral wire for multiple circuits 

shall not be permitted, unless otherwise noted. 
 
 
 
 



ROCKLAND ST. SRI EXPANSION 26 05 19 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 WIRES AND CABLES – 600V AND BELOW 
 

26 05 19 - 2 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

2.4 CABLES 
 

A. Provide the following in NEC approved locations and project applications where indicated. 
  

B. Type MC Cable:  Provide Metal Clad Cable wiring using two No. 12 AWG with separate copper ground 
wire (unless noted otherwise).  Where AC (armored cable without separate neutral) is installed, 
Contractor will be required to remove cable and reinstall with approved cable type at no additional cost to 
the owner.  Metal Clad cable may be used on this project only as follows: 

 
1. Light fixture whip last 2’ feet. 
2. Connection to motors (2 feet maximum) 
3. In new walls all wiring shall be run inside wall(s). 
4. No surface MC Cable shall be permitted. All exposed wiring shall be run in conduit.  

 
C. Where MC cables are run in parallel (i.e. down corridors), the Contractor shall bundle the cables and zip 

tie them together. 
 
D. The Contractor shall bear all costs related for removing MC cable not pre-approved.  Support and secure 

type MC cable at intervals not exceeding 6'-0".  In addition, type MC cable must be supported within 12" 
of every fitting, junction box or outlet box that the cable enters. 

 
E. All other wiring shall be installed in conduit as specified in section 26 05 33, unless approved otherwise 

by the Engineer prior to installation. 
 

F. All feeder wiring shall be run in conduit. 
 
 
2.5 CONNECTORS FOR CONDUCTORS 
 

A. Provide UL-listed factory-fabricated, solderless metal connectors of sizes, ampacity ratings, materials, 
types and classes for applications and for services indicated.  Use connectors with temperature ratings 
equal to or greater than those of the wires upon which used. 

 
 
PART 3 - EXECUTION 
 
 
3.1 WIRES AND CABLES 
 

A. General:  Install electrical cables, wires, and connectors in compliance with NEC.  Coordinate cable 
installation with other work.  Pull conductors simultaneously where more than one is being installed in 
same raceway.  Use UL listed pulling compound or lubricant, where necessary. 

 
B. Use pulling means including, fish tape, cable, rope, and basket weave wire/cable grips which will not 

damage cables or raceways.  Do not use rope hitches for pulling attachment to wire or cable. 
 

C. While installing cables, care shall be taken to protect outer coating.  If outer coating is damaged, 
contractor shall remove and reinstall cables.  

 
D. Conceal all cable in finished spaces.  Install exposed cable parallel and perpendicular to surfaces or 

exposed structural members, and follow surface contours, where possible.  Keep conductor splices to 
minimum. 

 
E. Install splice and tap connectors which possess equivalent or better mechanical strength and insulation 

rating than conductors being spliced.  Use splice and tap connectors which are compatible with conductor 
material. 
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F. Provide adequate length of conductors within electrical enclosures and train the conductors to terminal 
points with no excess.  Bundle multiple conductors, with conductors larger than No. 10 AWG cabled in 
individual circuits.  Make terminations so there is no bare conductor at the terminal.  Provide wire ties and 
neatly train and rack wires in all boxes, panels, and other areas as required.  

 
G. Tighten electrical connectors and terminals, including screws and bolts, in accordance with 

Manufacturer's published torque tightening values.  Where Manufacturer's torque requirements are not 
indicated, tighten connectors and terminals to comply with tightening torques specified in UL 486A and 
UL 486B. 

 
H. Each branch circuit shall be provided with a dedicated neutral wire, unless noted otherwise. 

 
 
3.2 FIELD QUALITY CONTROL 
 

A. Prior to energizing, cables, 600 Volt or less and size no. 3 or larger, shall be meggered using an industry-
approved "megger with a minimum of 500 Volt internal generating voltage. All inspection, cleaning and 
testing procedures shall be in compliance with the recommendations and standards outlined in the 
"maintenance testing specifications for electrical power distribution equipment and systems", latest 
edition, published by International Electrical Testing Association (NETA). Insulation resistance test values 
shall be no less than 250 megaohms. A typewritten report of all readings shall be prepared and 
submitted. 

 
B. Prior to energizing, test wires and cables for electrical continuity and for short-circuits. 

 
C. Subsequent to wire and cable hook-ups, energize circuits and demonstrate proper functioning.  Correct 

malfunctioning units, and retest to demonstrate compliance. 
 

D. Color-Coding for Phase Identification: 
 

1. Color-code secondary service, feeder, and branch circuit conductors with factory-applied color as 
follows: 

 
Phase 120/208 Volts 120/240 Volts 277/480 Volts 
A Black Black Brown 
B Red Orange (High-Leg) Orange 
C Blue Blue Yellow 
Traveler Yellow Yellow Yellow w/ “T” tag 
Neutral White White Gray 
Ground Green Green Green w/ Yellow stripe 

 
2. Switch legs shall include an additional “S” tag. 
3. Provide visible colored taped as listed above at all termination points for No. 8 and larger wires. 

 
 
END OF SECTION 26 05 19 
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SECTION 26 05 26 – GROUNDING 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. Extent of electrical grounding and bonding work is indicated by Drawings and Schedules and as specified 
herein.  Grounding and bonding work is defined to encompass systems, circuits, and equipment. 

 
B. Type of electrical grounding and bonding work specified in this section includes the following:  

 
1. Solidly grounded. 

 
 
1.2 CODES AND STANDARDS 
 

A. Electrical Code Compliance:  Comply with applicable local electrical code requirements of the authority 
having jurisdiction, and NEC as applicable to electrical grounding and bonding, pertaining to systems, 
circuits and equipment.  

 
B. UL Compliance:  Comply with applicable requirements of UL 467, 486A, and 869, pertaining to grounding 

and bonding of systems, circuits and equipment.  Provide grounding and bonding products which are UL-
listed and labeled for their intended usage.  

 
 
PART 2 - PRODUCTS  
 
 
2.1 MATERIALS AND COMPONENTS 
 

A. General:  Except as otherwise indicated, provide electrical grounding and bonding system assembly of 
materials, including, but not limited to, cables/wires, connectors, solderless lug terminals, grounding 
electrodes and plate electrodes, bonding jumper braid, surge arresters, and additional accessories 
needed for a complete installation.  Where more than one type component product meets indicated 
requirements, selection is Installer's option.  Where materials or components are not indicated, provide 
products which comply with NEC, UL, and IEEE requirements and with established industry standards for 
those applications indicated.  

 
B. Conductors:  Unless otherwise indicated, provide electrical grounding conductors for grounding system 

connections that match power supply wiring materials and are sizes according to NEC.  
 

C. Bonding Plates, connectors, Terminals, and Clamps:  Provide electrical bonding plates, connectors, 
terminals, lugs and clamps as recommended by bonding plate, connector, terminal and clamp 
Manufacturers for indicated applications.   

 
D. Ground Electrodes and Plates:   

 
1. Grounding Electrodes:  Solid copper, 5/8" diameter by 10 feet. 
2. Grounding Electrodes:  Steel with copper welded exterior, 3/4" diameter by 10 feet. 

 
E. Electrical Grounding connection Accessories:  Provide electrical insulating tape, heat shrinkable 

insulating tubing, welding materials, bonding straps, as recommended by accessories Manufacturers for 
type service indicated.   
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PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine areas and conditions under which electrical grounding and bonding connections are to be made 
and notify Architect/Engineer in writing of conditions detrimental to proper completion of work.  Do not 
proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

3.2 INSTALLATION OF ELECTRICAL GROUNDING AND BONDING SYSTEM 
 

A. General:  Install electrical grounding and bonding system as indicated, in accordance with Manufacturer's 
instructions and applicable portions of NEC, NECA's "Standard of Installation", and in accordance with 
recognized industry practices to ensure that products comply with requirements. 

 
B. Coordinate with other electrical work as necessary to interface installation of electrical grounding and 

bonding system work with other work. 
 

C. Branch Circuits:  Install a minimum 12 AWG ground wire in each 20A circuit and conduit run and to 
connect to each device.  Size larger circuit ground wires as per NEC Table 250-122. 

 
D. Exothermically weld grounding conductors to underground grounding electrodes.   

 
E. Ground each separately-derived system neutral to separate grounding electrode. 

 
F. Connect together system neutral, service equipment enclosures, exposed noncurrent carrying metal parts 

of electrical equipment, metal raceway systems, grounding conductor in raceways and cables, receptacle 
ground connectors, and plumbing systems.   

 
G. Terminate feeder and branch circuit insulated equipment grounding conductors with grounding lug, bus, 

or bushing. 
 

H. Connect grounding electrode conductors to copper electrodes as per N.E.C., building steel and 1" 
diameter, or greater, metallic cold water pipe using a suitably sized ground clamp.  Provide grounding 
electrode connection to concrete slab rebar to meet NEC.  Provide 4/0 copper conductor for all 
connections. 

 
I. Tighten grounding and bonding connectors and terminals, including screws and bolts, in accordance with 

Manufacturer's published torque tightening values for connectors and bolts.  Where Manufacturer's 
torquing requirements are not indicated, tighten connections to comply with tightening torque values 
specified in UL 486A to assure permanent and effective grounding.  

 
J. Route grounding connections and conductors to ground and protective devices in shortest and straightest 

paths as possible to minimize transient voltage rises. 
 

K. Apply corrosion-resistant finish to field-connections, buried metallic grounding and bonding products, and 
places where factory-applied protective coatings have been destroyed, which are subjected to corrosive 
action. 

 
L. Install clamp-on connectors on clean metal contact surfaces, to ensure electrical conductivity and circuit 

integrity.  
 

M. The Contractor shall be responsible to provide a 4/0 copper ground from service entrance switchboard to 
new Data Rack ground bar located in 3D Print Room. Provide wall mounted ground bar and connections.    

 
N. Provide ground wire connection to all electrical boxes and wiring devices. 
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O. Bond service ground conduit to grounding conductor if conduit is metallic. 
 

P. The contractor shall be responsible to provide grounding connection on gas piping where an appliance or 
mechanical piece of equipment has gas and electric circuit run to it.  The ground conductor size shall be 
the same size as the electrical branch circuit run to the appliance or equipment to meet the NEC. article 
250. 

 
 
3.3 FIELD QUALITY CONTROL  
 

A. Upon completion of installation of electrical grounding and bonding systems, test ground resistance with 
ground resistance tester.  Where tests show resistance-to-ground is over 25 ohms, take appropriate 
action to reduce resistance to 25 ohms, or less, by driving additional ground rods; then retest to 
demonstrate compliance.  

 
B. The contractor shall be responsible to test grounding system on site and turnover documentation to 

owner that grounding system is compliant with specifications. 
 

C. Contractor shall coordinate with local inspector to provide tests as required. 
 
 
END OF SECTION 26 05 26 
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SECTION 26 05 29 – SUPPORTING DEVICES 
 
 
PART 1 - GENERAL 
 
 
1.1 CODES AND STANDARDS 
 

A. NEC Compliance:  Comply with NEC as applicable to construction and installation of electrical supporting 
devices. 

 
B. NECA Compliance:  Comply with National Electrical Contractors Association’s “Standard of Installation” 

pertaining to anchors, fasteners, hangers, supports, and equipment mounting. 
 

C. UL Compliance:  Provide electrical components and devices which are UL-listed and labeled. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 GENERAL 
 

A. Provide supporting devices which comply with manufacturer's standard materials, design and 
construction in accordance with published product information, and as required for complete installation; 
and as herein specified.  Where more than one (1) type of device fulfills indicated requirements, selection 
is Installer's option. 

 
 
2.2 SUPPORTS 
 

A. Provide supporting devices of types, sizes and materials indicated; and having the following construction 
features: 

 
B. Clevis Hangers:  For supporting up to 2” rigid metal conduit; galvanized steel; with 2” diameter hole for 

round steel rod; approximately 54 pounds per 100 units. 
 

C. Riser Clamps:  For supporting up to 5” rigid metal conduit; black steel; with 2 bolts and nuts, and 4” ears; 
approximately 510 pounds per 100 units. 

 
D. Reducing Couplings:  Steel rod reducing coupling, 2” x 5/8”, black steel; approximately 16 pounds per 

100 units. 
 

E. C-Clamps:  Black malleable iron; 2”rod size; approximately 70 pounds per 100 units. 
 

F. I-Beam Clamps:  Black steel, 1-1/4” x 3/16” stock; 3/8” cross bolt; flanges width 2”; approximately 52 
pounds per 100 units. 

 
G. One-Hole Conduit Straps:  For supporting 3/4” rigid metal conduit; galvanized steel; approximately 7 

pounds per 100 units. 
 

H. Two-Hole Conduit Straps:  For supporting 3/4” rigid metal conduit; galvanized steel; 3/4” strap width; and 
2-1/8” between center of screw holes. 

 
I. Hexagon Nuts:  For 2” rod size; galvanized steel; approximately 4 pounds per 100 units. 
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J. Round Steel Rod:  Black steel; 2” diameter; approximately 67 pounds per 100 feet. 
 

K. Offset conduit clamps:   For supporting 2” rigid metal conduit; black steel; approximately 200 pounds per 
100 units. 

 
 
2.3 ANCHORS 
 

A. Provide anchors of types, sizes and materials indicated; and having the following construction features: 
 

1. Lead Expansion Anchors:  2”; approximately 38 pounds per 100 units. 
2. Toggle Bolts:  Spring head; 3/16" x 4"; approximately 5 pounds per 100 units. 

 
B. Manufacturers:  Provide anchors of one of the following (for each type of anchor): 

 
1. Ackerman Johnson Fastening Systems, Inc. 
2. Ideal Industries, Inc. 
3. Joslyn Manufacturing and Supply Co. 
4. McGraw Edison Co. 

 
 
2.4 SLEEVES AND SEALS 
 

A. Provide sleeves and seals, including armored cable seals, of types, sizes, and materials indicated, with 
the following construction features: 

 
B. Sleeve Seals:  Provide sleeves for piping which penetrated foundation walls below grade, or exterior 

walls.  Caulk between sleeve and pipe with non-toxic, UL-classified caulking material to ensure watertight 
seal. 

 
C. Wall and Floor Seals:  Provide watertight wall and floor seals, or types and sizes indicated; suitable for 

sealing around conduit, pipe, of tubing passing through concrete floors and walls.  Construct seals with 
steel sleeves, malleable iron body, neoprene sealing grommets and rings, metal pressure rings, pressure 
clamps, and cap screws. 

 
D. Fire-Rated Walls and Floors:  At all locations where conduits, cables, or ducts penetrate a fire-rated wall 

or floor, a special fire-retardant caulking compound or other approved device as specified in section 26 05 
00 shall be used. 

 
 
2.5 CONDUIT CABLE SUPPORTS 
 

A. Provide cable supports with insulating wedging plug for non-armored type electrical cables in risers; 
construct for 2” rigid metal conduit; 3-wires, type wire as indicated; construct body of malleable-iron 
casting with hot-dip galvanized finish. 

 
 
2.6 U-CHANNEL STRUT SYSTEMS 
 

A. Provide U-channel strut system for supporting equipment supplied under this contract, 12-ga hot-dip 
galvanized steel, or types and sizes indicated; construct with 9/16” diameter holes, 8” on center on top 
surface, with standard green finish, and with the fittings which mate and match with U-channel. The 
Contractor is responsible to size and install strut to meet properly support its intended load.    
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B. Auxiliary Steel Supports:  Provide all required auxiliary steel to install any equipment supplied under this 
contract.  The design and gauge of steel used shall be as required by the manufacturer's specifications. 
The Contractor is responsible to size and install auxiliary steel to properly support its intended load.    
 

C. Drop Cords: At Drop Cord locations provide miscellaneous threaded rod, unistrut, steel plates, etc. to 
vertically and laterally support Drop Cord. Where drop cord is located on ceilings provide proper support 
to prevent movement and damage to ceiling tile.     

 
D. Manufacturers:  Provide U-channel strut systems of one of the following (for each type system): 

 
1. Allied Tube and Conduit Corp. 
2. Midland-Ross Corp. 
3. OZ/Gedney Div; General Signal Corp. 
4. Power-Strut Div; Van Huffel Tube Corp. 
5. Unistrut Div; GTE Products Corp. 

 
 
PART 3 - EXECUTION 
 
 
3.1 GENERAL 
 

A. Install hangers, anchors, sleeves and seals as indicated, in accordance with manufacturer's written 
instructions and with recognized industry practices.  Comply with installation requirements of NECA and 
NEC pertaining to supporting devices. 

 
B. Coordinate with other mechanical and electrical work, including raceway and wiring work, as necessary to 

interface installation of supporting devices with other work.  
 

C. Where supports or anchors are installed after the spray on insulation and/or firestopping is installed, 
patch the spray on insulation and/or firestopping to match surrounding area. 

 
 
END OF SECTION 26 05 29 
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SECTION 26 05 33 – RACEWAYS 
 
 
PART 1 - GENERAL 
 
 
1.1. DESCRIPTION OF WORK 
 

A. The extent of the raceway and work required by this section is indicated by Drawings and requirements of 
other sections of this Specification. 

 
B. Provide metal and nonmetallic conduit, tubing and fittings of types, grades, sizes and weights (wall 

thicknesses) for each service indicated on plans.  Where types and grades are not indicated, provide 
proper selection determined by installer to fulfill wiring requirements and comply with applicable portions 
of NEC for raceways. 

 
C. It is the intent of these Specifications and Drawings that all feeder wiring be run in a continuous 

conduit system.  Type MC cables are permitted as called out in Specification Section 260519.  In 
areas of exposed structure all wiring shall be run in conduit.  At all locations where MC cable cannot 
be fished in an existing wall, surface (non metallic or metallic as specified) raceway shall be used. Finish 
of raceway shall be verified with the Architect before ordering.  Surface raceway shall be screwed into the 
surface being installed at both ends and every 24” minimum along raceway.  All surface raceway shall be 
run parallel and perpendicular to wall surfaces and run to blend in with surrounding equipment. 

 
D. Refer to Section 26 05 19 for acceptable uses of MC cables. 

 
 
1.2. CODES AND STANDARDS 
 

A. NEMA Compliance:  Comply with applicable requirements of NEMA standards pertaining to raceways.   
 

B. UL Compliance and Labeling:  Comply with provisions of UL safety standards pertaining to electrical 
raceway systems; provide products and components which have been UL-listed and labeled. 

 
C. NEC Compliance:  Comply with NEC requirements as applicable to construction and installation of 

raceway systems. 
 
 
PART 2 - PRODUCTS 
 
 
2.1. CONDUITS 
 

A. Rigid Steel Conduit:  Provide rigid steel, zinc-coated, threaded type conforming to FS WW-C-581, ANSI 
C80.1 and UL 6.  Provide zinc-coating fused to inside and outside walls. 

 
B. Rigid Aluminum Conduit:  Provide rigid aluminum, threaded type conforming to ANSI and UL standards. 

 
C. Intermediate Steel Conduit:  Provide rigid intermediate grade (IMC) hot-dip galvanized threaded 

conforming to FS WW-C-581 and UL 1242. 
 

D. Electrical Metallic Tubing (EMT):  FSW-C-563, ANSI C80.3, and UL 797. 
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E. Liquid-Tight Flexible Metal Conduit:  Provide liquid-tight flexible metal conduit; construct of single strip, 
flexible, continuous, interlocked, and double-wrapped steel; galvanized inside and outside; coat with 
liquid-tight jacket of flexible polyvinyl chloride (PVC). 

 
F. Flexible Metal Conduit:  FS WW-C-566 and UL 1.  Formed from continuous length of spirally wound, 

interlocked zinc-coated strip steel. 
 

G. PVC Heavy Wall Conduit:  Schedule 40, 90C, UL-rated, constructed of polyvinyl chloride and conforming 
to NEMA TC-2, for direct burial, UL-listed and in conformity with NEC Article 347.  PVC conduit may only 
be installed above finished grade, where specifically indicated on the drawings or within the 
specifications. 

 
H. PVC Light Wall Conduit shall not be acceptable under any circumstances.  PVC Heavy Wall conduit shall 

be used when encased in concrete. 
 

I. No other type of conduit shall be used, unless otherwise noted, or prior approval granted by the engineer. 
 
 
2.2. CONDUIT FITTINGS 
 

A. Flexible Metal Conduit Fittings:  Provide conduit fittings for use with flexible steel conduit of threadless 
hinged clamp type. 

 
B. Straight Terminal Connectors:  Contractor shall provide one-piece body, with female end with clamp and 

deep slotted machine screw for securing conduit, and male threaded end provided with locknut. 
 

C. 45-Deg or 90-Deg Terminal Angle Connectors:  Two-piece body construction with removable upper 
section, female end with clamp and deep slotted machine screw for securing conduit, and male threaded 
end provided with locknut. 

 
D. Rigid Metal Conduit Fittings:  Cast-malleable-iron, galvanized or cadmium plated, conforming to FS W-F-

408.  Use Type 1 fittings for raintight connections, Type 2 fittings for concrete tight connections, and Type 
3 fittings for other miscellaneous connections.   

 
E. Rigid Aluminum Conduit Fittings:  Provide cast-aluminum conduit fittings and mounting hardware 

conforming to ANSI and UL standards of types required for the application. 
 

F. Liquid-Tight Flexible Metal Conduit Fittings:  FS W-F-406, Type 1, Class 3, Style G.  Provide cadmium-
plated, malleable-iron fittings with compression type steel ferrule and neoprene gasket sealing rings, with 
insulated, or non-insulated throat. 

 
G. EMT Fittings:  All couplings and connectors shall be of the compression type. 

 
H. PVC Heavy Wall Conduit and Tubing Fittings:  Mate and match to conduit or tubing type and material. 

 
I. Conduit and Tubing Accessories:  Provide conduit, tubing and duct accessories of types, sizes, and 

materials, complying with Manufacturers’ published product information, which mate and match conduit 
and tubing. 

 
J. Conduit Bodies:  Provide galvanized cast-metal conduit bodies of types, shapes, and sizes as required to 

fulfill job requirements and NEC requirements.  Construct conduit bodies with threaded-conduit entrance 
ends, removable covers, either cast or galvanized steel, and corrosion-resistant screws. 

 
K. All raceway conduit and fittings above a ceiling shall be plenum rated. 
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L. Press type fittings may not be used unless specifically specified to be acceptable elsewhere in the 
specifications or on the drawings. 

 
 
2.3. WIREWAYS 
 

A. General:  Provide electrical wireways of types, grades, sizes, and number of channels for each type of 
service as indicated.  Provide complete assembly of raceway including, but not limited to, couplings, 
offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other components and 
accessories as required for complete system. 

 
B. Lay-In Wireways:  Provide lay-in wireways with hinged covers, in accordance with UL 870 and with 

components UL-listed, including lengths, connectors and fittings.  Design units to allow fastening hinged 
cover closed without use of parts other than standard lengths, fittings and connectors.  Construct units to 
be capable of sealing cover in closed position with sealing wire.  Provide wireways with knockouts. 

 
C. Connectors:  Provide wireway connectors suitable for "lay-in" conductors, with connector covers 

permanently attached that removal is not necessary to utilize the lay-in feature. 
 

D. Finish:  Protect sheet metal parts with rust inhibiting coating and baked enamel finish.  Plate finish 
hardware to prevent corrosion.  Protect screws installed toward inside of wireway with spring nuts to 
prevent wire insulation damage. 

 
E. Raintight Troughs:  Construct in accordance with UL 870, with components UL listed. 

 
F. Construction:  16-ga galvanized sheet metal parts for 4" x 4" to 6" x 6" sections, and 14-ga parts for 8" x 

8" and larger sections.  Provide knockouts only in bottom of troughs, with suitable adapters to facilitate or 
tear during installation, or would compromise raintight capability of the trough.  Do not use cover screws 
that will protrude into the trough area and damage wire insulation. 

 
G. Finish:  Provide 14-ga and 16-ga galvanized sheet metal parts with corrosion-resistant phosphate primer 

and baked enamel finish.  Plate hardware to prevent corrosion. 
 
 
2.4. SURFACE RACEWAY 
 

A. Provide single or dual channel surface raceway as specified on the drawings.  Unless noted otherwise, 
raceway finish shall be selected at shop drawings from full list of standard and premium finishes. 

 
B. Device plates matching the raceway system shall be utilized.  Standard wall mounted device plates shall 

not be acceptable. 
 
 
PART 3 - EXECUTION 
 
 
3.1. GENERAL 
 

A. Low voltage wiring in walls must be run in conduit system rated for 600V, as specified above.  the use of 
flexible innerduct material in walls shall not be acceptable.  In new construction, conduits shall be rigid of 
appropriate type for the installation. 
 

B. Unless noted otherwise, all conduit shall be installed concealed in walls, under slabs, or above ceilings. 
 

C. Type MC cables shall be permitted only as noted. 
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D. Unless noted otherwise, raceways and cables shall be installed near the structure and be supported 
independently from the structure.  Support systems for other building systems (i.e. ductwork, HVAC 
equipment, system piping, ceiling supports, etc.) shall not be used to support conduits and cables.  When 
routed from light fixtures and other system connections, raceways and cables shall be routed directly 
vertical to structure and across.  Drop wire supports shall not be used on any ceiling support wires under 
any circumstances. 
 

E. Use PVC Schedule 40 conduit where circuits, feeders and service conductors are embedded in concrete, 
masonry, or earth, and use rigid galvanized steel elbows with large sweep elbows wherever turns are 
needed (do not use PVC elbows).  Where PVC conduit is installed below finished floor level within the 
building pad, contractor shall transition to IMC or rigid galvanized steel at the elbow and rise to above 
floor slab.  Where PVC conduit is used exterior to the building under finished grade, contractor shall 
transition to galvanized rigid steel conduit at the elbow up, and continue using galvanized rigid steel along 
the riser to above finished grade. 

 
F. PVC Schedule 40 conduit may be run in CMU wall cavities when originating from below finished grade 

and terminating at a recessed box no higher than 48” above finished floor or grade.  For all other 
installations within wall cavities, PVC conduit shall not be used. 

 
G. Use rigid aluminum conduit where installed exposed outdoors. 

 
H. Use EMT conduit in mechanical equipment rooms, electrical equipment rooms, penthouses, crawl 

spaces, walls, and areas above ceiling. 
 

I. Use flexible metal conduit in moveable partitions and from outlet boxes to recessed lighting fixtures, and 
final 24" of connection to motors, or control items subject to movement or vibration, and in cells of precast 
concrete panels.  Conduit size shall be increased as required to fit wiring per NEC. 

 
J. Use liquid-tight flexible metal conduit in mechanical spaces.  Conduit size shall be increased as required 

to fit wiring per NEC. 
 

K. Cut conduits straight, properly ream, and cut threads for heavy wall conduit deep and clean.  
 

L. Field-bend conduit with benders designed for purpose so as not to distort nor vary internal diameters. 
 

M. Size conduits to meet NEC, except no conduit shall be smaller than 3/4" on this project. 
 

N. Fasten conduit terminations in sheet metal enclosures by two locknuts, and terminate with bushing.  
Install locknuts inside and outside enclosure.  Metallic insulating conduit bushings shall be used on 
all power conduits.  Split bushings shall not be acceptable. 

 
O. Conduits are not to cross pipe shafts or ventilating duct openings. 

 
P. Keep conduits a minimum distance of 6" from parallel runs of hot water pipes or other sources of heat.  

Wherever possible, install horizontal raceway runs above water and steam piping. 
 

Q. Support riser conduit at each floor level with clamp hangers. 
 

R. Use of running threads at conduit joints and terminations is prohibited. 
 

S. Where required, use 3-piece union or split coupling. 
 

T. Complete installation of electrical raceways before starting installation of cables/wires within raceways. 
 

U. Install conduits so as not to damage or run through structural members.  Avoid horizontal or cross runs in 
building partitions or side walls. 
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V. Above requirements for exposed conduits also apply to conduits installed in space above hung ceilings, 
and in crawl spaces. 

 
W. Conduits shall not be installed against roof deck.  Allow minimum 3” space between top conduit 

and roof deck for the possible penetration of roof nails to protrude without damaging conduit. 
 

X. In finished spaces without ceilings (i.e. gymnasiums, natatoriums, etc.), conduits shall be installed as high 
as possible, while meeting other requirements within these specifications.  Conduits along bottom cord of 
open joists shall not be acceptable.  Where conduits need to be installed along bottom of joists or beams, 
they shall be installed against walls. 

 
Y. Provide fish wire or pull string in all spare conduits. 

 
Z. Cap all spare conduits installed for future use. 

 
AA. Install surface metal raceways in corners or walls or conceal as much as possible. 

 
BB. There shall be no more than three (3) 20A branch circuits installed in a single 3/4" conduit. Each circuit 

shall be provided with a dedicated neutral wire. Sharing of neutral wire for multiple circuits will not be 
permitted. 

 
CC. At locations where conduits are installed after painting is done, the contractor shall be responsible to go 

back and paint conduit and boxes same color to match. 
 

DD. Metallic and non-metallic raceway shall be mechanically fastened to surfaces at intervals as 
recommended by the manufacturer.  Under no circumstances shall glue, two-sided tape, or other type of 
adhesive be the only means of attachment. 
 

EE. For exterior wall or foundation penetrations, seal around conduits/sleeves and annular space between 
sleeve and conduits to limit water migration. 

 
1. Select seal material to fit the installation location, and ensures no degradation of the sealing 

material over time due to environmental conditions including, but not limited to continuous ground 
or rain water, solar impact, temperature changes, freezing, etc. Where exposed, sealing 
compound shall match adjacent surfaces in texture and color. 

 
FF. Where conduits are installed to pass through existing walls, the wall shall be cored to allow the conduit to 

be installed through the wall, and fire calk installed around the conduit.  Should MC cable be installed 
through a wall, an EMT sleeve of sufficient size to fit all of the MC cables shall be installed through a core 
in the wall, fire calk installed around the sleeve, and fire putty installed around the MC cable.  Should the 
contractor break out blocks, or cut an opening in the wall, not using a properly sized hole saw, he shall 
provide an appropriately sized lintel to maintain structural integrity of the wall, patch the wall by toothing in 
new block, new drywall sheet, or other means matching the wall material, and provide fire calk around the 
conduit or sleeve in the opening. 

 
 
3.2. EXPOSED CONDUITS 
 

A. Install exposed conduits and extensions from concealed conduit systems neatly, parallel with, or at right 
angles to walls of building.  

 
B. Install exposed conduit work as not to interfere with ceiling inserts, lights, or ventilation ducts or outlets. 

 
C. Support exposed conduits by use of hangers, clamps, or clips.  Support conduits on each side of bends 

and on spacing not to exceed following:  Up to 1":  6'-0"; 1-1/4" and over:  8'-0". 
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D. Run conduits for outlets on waterproof walls exposed.  Set anchors for supporting conduit on waterproof 
wall in waterproof cement. 

 
E. Cap all spare and active conduits stubbed up from the floor with secure PVC caps.  Caps used for active 

conduits shall be notched to accommodate the quantity and size of cables installed in each conduit. 
 

F. Exposed conduits shall be run along walls and at 3” from roof deck. – deck screws, gym, etc. 
 

G. Where exposed conduits are installed outside of spaces labeled as electrical or mechanical, they shall be 
prepped and painted with appropriate products to match adjacent surfaces, unless specifically stated, in 
writing, by the architect/engineer/owner that they may remain unfinished. 

 
 
3.3. NON-METALLIC CONDUITS 
 

A. Make solvent cemented joints in accordance with recommendations of Manufacturer. 
 

B. Install PVC conduits in accordance with NEC and in compliance with local utility practices.  Provide 
expansion joints as required by Manufacturer and NEC. 

 
 
3.4. CONDUIT FITTINGS 
 

A. Construct locknuts for securing conduit to metal enclosure with sharp edges for digging into metal, and 
ridged outside circumference for proper fastening. 

 
B. Bushings for terminating conduits smaller than 1-1/4" are to have flared bottom and ribbed sides, with 

smooth upper edges to prevent injury to cable insulation. 
 

C. Install insulated type bushings for terminating conduits 1-1/4" and larger. 
 

D. Bushings are to have flared bottom and ribbed sides.  Upper edge to have phenolic insulating ring 
molded into bushing. 

 
E. Bushing of standard or insulated type to have screw type grounding terminal. 

 
F. Miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split couplings, and plugs to be 

specifically designed for their particular application. 
 
 
3.5. RACEWAYS AND WIREWAYS 
 

A. Avoid use of dissimilar metals through system to eliminate possibility of electrolysis.  Where dissimilar 
metals are in contact, coat all surfaces with corrosion inhibiting compound before assembling. 

 
B. Install expansion fittings in all raceways/wireways wherever structural expansion joints are crossed. 

 
C. Make changes in direction to raceway/wireway run with proper fittings, supplied by raceway 

Manufacturer.  No field bends of raceway/wireway sections will be permitted. 
 

D. Properly support and anchor raceways/wireways for their entire length by structural materials. Raceways 
are not to span any space unsupported. 
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E. Use boxes as supplied by Manufacturer wherever junction, pull or device boxes are required. Standard 
electrical "handy" boxes, etc., shall not be permitted for use with surface installations. 

 
 
END OF SECTION 26 05 33 
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SECTION 26 05 35 – ELECTRICAL BOXES AND FITTINGS 
 
 
PART 1 - GENERAL 
 
 
1.1. DESCRIPTION OF WORK 
 

A. The extent of electrical box and associated fittings work is indicated by Drawings and Schedules. 
 
 
1.2. CODES AND STANDARDS 
 

A. NEC Compliance:  Comply with NEC as applicable to construction and installation of electrical wiring 
boxes and fittings. 

 
B. UL Compliance:  Comply with UL Std No.'s 50, 514-series and 886.  Provide electrical boxes and fittings 

which are UL-listed and labeled. 
 

C. NEMA Compliance:  Comply with applicable requirements of NEMA Stds/Pub No.'s OS1, OS2 and Pub 
250. 

 
 
PART 2 - PRODUCTS 
 
 
2.1. FABRICATED MATERIALS 
 

A. Outlet Boxes:  Provide galvanized coated flat-rolled sheet-steel outlet wiring boxes, of shapes, cubic inch 
capacities, and sizes, including box depths as indicated (or as required), suitable for installation at 
respective locations.  Construct outlet boxes with mounting holes, and with cable and conduit-size 
knockout openings in bottom and sides.  Provide boxes with threaded screw holes, with corrosion-
resistant cover and grounding screws for fastening surface and device type box covers, and for 
equipment type grounding.  Flush boxes must be mounted flush with finished wall surface. 

 
B. Outlet Box Accessories:  Provide outlet box accessories as required for each installation, including box 

supports, mounting ears and brackets, wallboard hangers, box extension rings, fixture studs, cable 
clamps and metal straps for supporting outlet boxes, which are compatible with outlet boxes being used 
to fulfill installation requirements for individual wiring situations.  Choice of accessories is Installer's code - 
compliance option. 

 
C. Device Boxes:  Provide galvanized coated flat-rolled sheet-steel non-gangable device boxes, of shapes, 

cubic inch capacities, and sizes, including box depths as indicated (or as required), suitable for 
installation at respective locations.  Construct device boxes for flush mounting with mounting holes, and 
with cable-size knockout openings in bottom and ends, and with threaded screw holes in end plates for 
fastening devices.  Provide cables clamps and corrosion-resistant screws for fastening cable clamps, and 
for equipment type grounding. Flush boxes must be mounted flush with finished wall plate. 

 
D. Device Box Accessories:  Provide device box accessories as required for each installation, including 

mounting brackets, device box extensions, switch box supports, plaster ears, and plaster board 
expandable grip fasteners, which are compatible with device boxes being utilized to fulfill installation 
requirements for individual wiring situations.  Choice of accessories is Installer's codes-compliance 
option. 
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E. Surface-Mounted Device and Outlet Boxes:  Provide a minimum depth galvanized-coated steel box 
where indicated on the Drawings without pre-punched knockouts. 

  
F. Raintight Outlet Boxes:  Provide corrosion-resistant cast-metal raintight outlet wiring boxes, of types, 

shapes and sizes, including depth of boxes, with threaded conduit holes for fastening electrical conduit, 
including face plate gaskets and corrosion-resistant plugs and fasteners. 

 
G. Junction and Pull Boxes:  Provide galvanized code-gauge sheet steel junction and pull boxes, with screw-

on covers; of types, shapes and sizes, to suit each respective location and installation; with welded 
seams and equipped with stainless steel nuts, bolts, screws and washers.  Provide handles on covers 
over 4 square feet. 

 
H. Where surface or recessed boxes are indicated to be blank or with wire leads for future use, they shall be 

provided with blank covers per Division 26 “Wiring Devices”. 
 

 
PART 3 - INSTALLATION 
 
 
3.1. GENERAL 
 

A. Install electrical boxes and fittings as indicated, in accordance with Manufacturer's written instructions, 
applicable requirements of NEC and NECA's "Standard of Installation", and in accordance with 
recognized industry practices to fulfill project requirements. 

 
B. When installed in stud walls (wood or steel), electrical boxes shall be installed in walls, supported from 

both sides, bridged between studs, the use of cantilevered supports shall be unacceptable. 
 

C. Coordinate installation of electrical boxes and fittings with wire/cable, wiring devices, and raceway 
installation work. 

 
D. Provide weathertight outlets for interior and exterior locations exposed to weather or moisture. 

 
E. Provide knockout closures to cap unused knockout holes where blanks have been removed. 

 
F. Install electrical boxes in those locations which ensure ready accessibility to enclosed electrical wiring. 

 
G. Wherever possible, avoid installing boxes back-to-back in walls.  Provide not less than 6" (150mm) 

separation or separate stud spaces.   
 

H. Position recessed outlet boxes accurately to allow for surface finish thickness. 
 

I. Where devises are shown at casework, contractor shall coordinate exact location and height with 
casework to ensure usability of devices. 

 
J. Avoid using round boxes where conduit must enter box through side of box, which would result in difficult 

and insecure connections when fastened with locknut or bushing on rounded surfaces. 
 

K. Fasten electrical boxes firmly and rigidly to substrates, or structural surfaces to which attached, or solidly 
embed electrical boxes in concrete or masonry. 

 
L. Provide electrical connections for installed boxes. 

 
M. Subsequent to installation of boxes, protect boxes from construction debris and damage. 
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N. Ground electrical boxes properly upon completion of installation work and demonstrate compliance with 
requirements.  Ground electrical box and wiring device. 

 
 
3.2. INSTALLATION TO MEET ACOUSTICAL PERFORMANCE 

 
A. In order to reduce sound transmission through walls, when back boxes are installed to serve both sides of 

the wall, they shall be installed in different stud cavities.  Where boxes are found to be installed in the 
same stud cavity, feeding two different sides of the wall, they will be required to be removed and 
reinstalled at the contractor's expense. 
 
 

END OF SECTION 26 05 35 
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SECTION 26 05 53 – ELECTRICAL IDENTIFICATION 
 
 
PART 1 - GENERAL 
 
 
1.1 CODES AND STANDARDS 
 

A. UL Compliance:  Comply with UL Std 969. 
 

B. NEC and NEMA Compliances:  Comply with NEC and NEMA WC-1 and WC-2. 
 

C. ANSI Compliance:  Comply with ANSI Std A13.1. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 GENERAL 
 

A. Except as otherwise indicated, provide Manufacturer's standard products of categories and types 
required for each application.  Where more than single type is specified for an application, selection is 
installer's option, but provide single selection for each application. 

 
 
2.2 CABLE/CONDUCTOR IDENTIFICATION BANDS 
 

A. Provide Manufacturer's standard vinyl-cloth self-adhesive cable/conductor markers of wrap-around type; 
either pre-numbered plastic-coated type, or write-on type with clear plastic self-adhesive cover flap; 
numbered to show circuit identification. 

 
 
2.3 SELF-ADHESIVE PLASTIC SIGNS 
 

A. Provide Manufacturer's standard, self-adhesive or pressure-sensitive, pre-printed, flexible vinyl signs for 
operational instructions or warnings; of sizes suitable for application areas and adequate for visibility, with 
proper wording for each application areas and adequate for visibility, with proper wording for each 
application (e.g., “EXHAUST FAN FED FROM PANEL PD1”). 

 
B. Colors:  Unless otherwise indicated, or required by governing regulations, provide white signs with black 

lettering. 
 
 
2.4 ENGRAVED PLASTIC-LAMINATE SIGNS 
 

A. Provide engraving stock melamine plastic laminate with black face and white core plies (letter color), 
complying with FS L-P-387, in sizes and thicknesses indicated.  Engrave laminate with engraver's 
standard letter style of sizes and wording indicated, and punch for mechanical fastening except where 
adhesive mounting is necessary because of substrates. 

 
B. Thickness:  1/16", for units up to 20 sq. in. or 8" length; 1/8" for larger units. 

 
C. Fasteners:  Self-tapping stainless steel screws, except contact-type permanent adhesive where screws 

cannot or should not penetrate substrate. 
 



ROCKLAND ST. SRI EXPANSION 26 05 53 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 ELECTRICAL IDENTIFICATION 
 

26 05 53 - 2 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

2.5 LETTERING AND GRAPHICS 
 

A. Coordinate names, abbreviations and other designations used in electrical identification work, with 
corresponding designations shown, specified or scheduled.  Provide numbers, lettering and wording as 
indicated or, if not otherwise indicated, as recommended by Manufacturers or as required for proper 
identification and operation/maintenance of electrical systems and equipment systems and equipment.  
Comply with ANSI A13.1 pertaining to minimum sizes for letters and numbers. 

 
 
2.6 MANUFACTURERS 
 

A. Provide electrical identification products of one of the following (for each type marker): 
 

1. Ideal Industries, Inc. 
2. LEM Products, Inc. 
3. Markal Company 
4. National Band and Tag Co. 

 
 
PART 3 - EXECUTION 
 
 
3.1 GENERAL 
 

A. Install electrical identification products as indicated, in accordance with Manufacturer's written 
instructions, and requirements of NEC. 

 
 
3.2 COORDINATION 
 

A. Where identification is to be applied to surfaces which require finish, install identification after completion 
of painting. 

 
 
3.3 REGULATIONS 
 

A. Comply with governing regulations and requests of governing authorities for identification of electrical 
work. 

 
 
3.4 UNDERGROUND CABLE IDENTIFICATION 
 

A. During backfilling/topsoiling of each exterior underground electrical, signal or communication cable, install 
continuous underground-type plastic line marker, located directly over buried line at 6" to 8" below 
finished grade.  Where multiple small lines are buried in a common trench and do not exceed an overall 
width of 16", install a single line marker. 

 
B. Install line marker for every buried cable, regardless of whether direct-buried or protected in conduit. 

 
 
3.5 CABLE/CONDUCTOR IDENTIFICATION 
 

A. Apply cable-conductor identification where wires of communication/signal system are present, except 
where another form of identification (such as color-coded conductors) is provided.  Match identification 
with marking system used in panelboards, shop drawings, Contract Documents, and similar previously 
established identification for project's electrical work. 
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B. Install engraved plastic-laminate tags on new power cables in all manholes and in pullboxes to identify 
over current device number.  Use tie wraps to attach tag to cables.  The nameplate shall bear the 
following information: Building served; voltage, cable size, class of insulation, phase designation. 

 
 
3.6 DANGER SIGNS 
 

A. In addition to installation of danger signs required by governing regulations and authorities, install 
appropriate danger signs at locations indicated and at locations subsequently identified by Installer of 
electrical work as constituting similar dangers for persons in or about project. 

 
B. High Voltage:  Install danger signs wherever it is possible, under any circumstances, for persons to come 

into contact with electrical power of voltages higher than 110-120 volts. 
 

C. Critical Switches/Controls:  Install danger signs on switches and similar controls, regardless of whether 
concealed or locked up, where untimely or inadvertent operation (by anyone) could result in significant 
danger to persons, or damage to or loss of property. 

3.7 ARC FLASH LABELS 
 

A. Provide arc flash labels on equipment per NEC and NFPA.  Labels shall be placed in a prominent 
position that is clearly visible before access to a dangerous area is reached.  This includes the front of 
devices similar to disconnect switches, motor starters, switchboards, etc. and just inside the front cover of 
panelboards.  The labels shall be of sufficient durability to withstand the environment involved. 

 
B. Provide signs for each unit of the following categories of electrical work. 

 
1. Panelboards, electrical cabinets and enclosures. 
2. Combination starter / disconnect switches. 
3. Disconnect switches. 

 
3.8 SERVICE ENTRANCE FAULT CURRENT LABELS 

 
A. Provide label at service entrance equipment (switchboard, distribution panelboard, etc.)  The label shall 

be of sufficient durability to withstand the environment involved.  The label shall indicate the following 
information per NEC and NFPA: 

 
1. Nominal system voltage 
2. Maximum available fault current  
3. Clearing time of service overcurrent protective device(s) based on the available fault current. 
4. The date the label was applied. 
 

B. The contractor shall coordinate with the utility to determine the available fault current at the point of utility 
connection, and calculate the maximum available fault current available at the service entrance.  All 
calculations shall be made available at the service entrance gear, as well as being located in the 
Operations and Maintenance manuals. 
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3.9 EQUIPMENT/SYSTEM IDENTIFICATION 
 

A. Install engraved plastic-laminate sign on each major unit of electrical equipment in building; including 
central or master unit of each electrical system including communication/control/signal systems, unless 
unit is specified with its own self-explanatory identification or signal system.  Except as otherwise 
indicated, provide single line of text, 1/2" high lettering on 1-1/2" high sign (2" high where 2 lines are 
required), White lettering in Black field.  Provide text matching terminology and numbering of the Contract 
Documents and shop drawings.  Each listed piece of equipment below shall have a sign that has the 
following:  1. Equipment Name, 2. Where the equipment is fed from. Example:  PANEL “PD1" (FED 
FROM PANEL DPD). 

 
B. Provide signs for each unit of the following categories of electrical work. 

 
1. Panelboards, electrical cabinets and enclosures. 
2. Combination starter/disconnect switches. 
3. Disconnect switches. 
4. Transformers. 

 
C. Install signs at locations indicated or, where not otherwise indicated, at location for best convenience of 

viewing without interference with operation and maintenance of equipment.  Secure to substrate with 
fasteners, except use adhesive where fasteners should not or cannot penetrate substrate. 

 
 
3.10 DIRECTORIES 
 

A. Provide typed circuit directory cards in all panelboards (both breaker and fuse type) and low voltage 
lighting control panels indicating the room number or area, and the item or items controlled by each 
circuit.  Provide typed circuit directory cards for all “Existing” panelboards and low voltage lighting control 
panels where the Contractor has added, deleted or moved circuits with in an “Existing” panelboard. 

 
B. Directories shall use actual room numbers to indicate locations of all devices, including, but not limited to 

receptacles, lighting, mechanical equipment, etc.  When preparing schedule, use a room number 
schedule generated by the architect and/or the owner, which indicates the actual room numbers that will 
be used when the building is occupied.  If the schedule is not available, request, in writing, a schedule to 
reflect the proper room numbers. 
 

C. Provide sufficient information to meet requirements of Article 408 of the National Electric Code. 
 
 
3.11 ADDITIONAL FUSE LABELING 
 

A. At the exterior enclosure of all fused switches, provide additional labeling designating fuse sizes, types 
and quantity. 

 
 
3.12 RECEPTACLE CIRCUIT IDENTIFICATION 
 

A. At each receptacle, identify panelboard and circuit number from which receptacle is served.  Use 
machine printed, pressure sensitive, abrasion resistant label tape on backs of the wall plate and durable 
wire markers or tags within outlet boxes. 

 
 
END OF SECTION 26 05 53 
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SECTION 26 26 16 – PANELBOARDS 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. This Section includes panelboards, overcurrent protective devices, and associated auxiliary equipment 
rated 600 V and less for the following types: 

 
1. Lighting and appliance branch circuit panelboards. 

 
 
1.2 DEFINITIONS 
 

A. GFCI:  Ground fault circuit interrupter. 
 
 
1.3 SUBMITTALS 
 

A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, and component 
indicated.  Include dimensions and Manufacturers' technical data on features, performance, electrical 
characteristics, ratings, and finishes. 

 
B. Shop Drawings:  For each panelboard and related equipment. 

 
1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, 

equipment features, and ratings.  Include the following: 
 

a. Enclosure types and details for types other than NEMA 250, Type 1. 
b. Bus configuration, current, and voltage ratings. 
c. Short circuit current rating of panelboards and overcurrent protective devices. 
d. UL listing for series rating of installed devices. 
e. Features, characteristics, ratings, and factory settings of individual overcurrent protective 

devices and auxiliary components. 
 

2. Wiring Diagrams:  Diagram power, signal, and control wiring and differentiate between 
Manufacturer installed and field installed wiring. 

 
C. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load balancing. 

 
D. Maintenance Data:  For panelboards and components to include in maintenance manuals specified in 

Division 1.  In addition to requirements specified in Division 1 Section "Contract Closeout," include the 
following: 

 
1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices. 
2. Time current curves, including selectable ranges for each type of overcurrent protective device. 

 
 
1.4 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 
100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 
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B. Comply with NEMA PB 1. 
 

C. Comply with NFPA 70. 
 
 
1.5 COORDINATION 
 

A. Coordinate layout and installation of panelboards and components with other construction that penetrates 
walls or is supported by them, including electrical and other types of equipment, raceways, piping, and 
encumbrances to workspace clearance requirements. 
 
 

PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Square D Company. 
 

B. Siemens. 
 

C. GE by ABB. 
 

D. Eaton (Cutler Hammer). 
 

E. No Other Manufacturers Will Be Considered. 
 
 
2.2 FABRICATION AND FEATURES 
 

A. Enclosures:  Flush and surface mounted cabinets.  Refer to panel Schedules on Drawings to determine 
flush or surface.  NEMA PB 1, Type 1 for interior locations and Type 3R for exterior locations, unless 
noted otherwise in the documents.  

 
B. Front:  See panelboard, Hinged Trim Covers 

 
C. Finish:  Manufacturer's standard enamel finish over corrosion resistant treatment or primer coat. 

 
D. Directory Card:  With transparent protective cover, mounted inside metal frame, inside panelboard door. 

 
E. Bus Material (Main, Neutral & Ground):  Hard drawn copper, 98 percent conductivity.   

 
F. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material. 

 
G. Equipment Ground Bus:  Adequate for feeder and branch circuit equipment ground conductors; bonded 

to box. 
 

H. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main service 
disconnect switches.  Provide when indicated on the panel Schedules. 

 
I. Skirt for Surface Mounted Panelboards: Provide skirts with same gage and finish as panelboard front with 

flanges for attachment to panelboard, wall, and ceiling or floor. Skirts shall be provided for all surface 
mounted panels in all rooms with exception of rooms labeled on plans “Electric or Mechanical”.   

 
J. Feed through Lugs:  Mechanical type suitable for use with conductor material.  Locate at opposite end of 

bus from incoming lugs or main device. 
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2.3 PANELBOARD SHORT CIRCUIT RATING 
 

A. Panelboards shall be fully rated to interrupt symmetrical short circuit current as indicated on the 
schedules.  All breakers within panelboards shall be fully rated to the panel AIC rating.  Series ratings of 
branch breakers or bus shall not be acceptable. 

 
 
2.4 LIGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS 
 

A. Branch Overcurrent Protective Devices:  Bolt on circuit breakers, replaceable without disturbing adjacent 
units. 

 
B. Doors:  See Panelboard Hinged Trim Covers 

 
 
2.5 DISTRIBUTION PANELBOARDS 
 

A. Doors:  Front mounted secured with latch and lock; keyed alike. 
 

B. Main Overcurrent Protective Devices:  Circuit breaker or Main Lugs Only.  Refer to panel Schedule. 
 

C. Branch Overcurrent Protective Devices:  Bolt on circuit breakers. 
 

D. Provide Branch Feeder Metering Devices.  Refer to Power Riser Diagrams and Panel Schedules for 
catalog numbers, quantities and size of metering devices.  

 
 
2.6 OVERCURRENT PROTECTIVE DEVICES 
 

A. Molded Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents. 
 

1. Thermal Magnetic Circuit Breakers:  Inverse time current element for low level overloads, and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit 
breaker frame sizes 250 A and larger. 

2. GFCI Circuit Breakers:  Single pole configurations with 5mA trip sensitivity. 
 

B. Molded Case Circuit Breaker Features and Accessories.  Standard frame sizes, trip ratings, and number 
of poles. 

 
1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and material of conductors. 
2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; 

Type HACR for heating, air conditioning, and refrigerating equipment. 
 

3. Ground Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time 
delay settings, push to test feature, and ground fault indicator. 

4. Shunt Trip:  120 V trip coil energized from separate circuit, set to trip at 75 percent of rated 
voltage. 

 
 

2.7 ARC ENERGY REDUCTION 
 

A. For any circuit breaker rated for 1200A, or can be adjusted to 1200A or higher, an electronic circuit 
breaker must be used, and the following shall be provided: 

 
1. Documentation shall be made available, at the switchboard, regarding the Arc Energy Reduction 

methodology. 
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2. The applicable breaker shall be provided with an energy-reducing maintenance switch setting with 
local status indicator. 

 
 

2.8 ACCESSORY COMPONENTS AND FEATURES 
 

A. Accessory Set:  Tools and miscellaneous items required for overcurrent protective device test, inspection, 
maintenance, and operation. 

 
B. Portable Test Set:  To test functions of solid state trip devices without removal from panelboard. 

 
C. Provide top and bottom panel skirts for all surface mounted lighting and power panels. 

 
 
2.9 HINGED TRIM COVERS 
 

A. Provide Hinged Trim Panelboard covers for lighting and power panelboards.  Entire Trim Hinged to one 
side of the box with a piano type hinge to access panel gutter space.  Front door of panel shall be keyed 
to lock.  
 

 
PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. Install panelboards and accessories according to NEMA PB 1.1 
 

B. Mounting Heights:  Top of trim 74 inches above finished floor, unless otherwise indicated. 
 

C. Mounting:  Plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly 
flush with wall finish. 

 
D. Circuit Directory:  Create a directory to indicate installed circuit loads after balancing panelboard loads.  

Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten 
directories are not acceptable. Refer to Section 260553 for more information. 

 
E. Install filler plates in unused spaces. 

 
F. Provision for Future Circuits at Flush Panelboards:  Stub four 1 inch empty conduits from panelboard into 

accessible ceiling space or space designated to be ceiling space in the future.  Stub two 1 inch empty 
conduits below slab not on grade into suspended ceiling cavity. 

 
G. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with wire ties after 

completing load balancing. 
 
 

3.2 IDENTIFICATION 
 

A. Provide panel and circuit identification as outlined in Division 26 “Electrical Identification”. 
 
 
3.3 CONNECTIONS 
 

A. Install equipment grounding connections for panelboards with ground continuity to main electrical ground 
bus. 
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B. Tighten electrical connectors and terminals according to Manufacturers’ published torque tightening 
values.  If Manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B. 

 
 
3.4 FIELD QUALITY CONTROL 
 

A. Test continuity of each circuit. 
 

B. Testing:  After installing panelboards and after electrical circuitry has been energized, demonstrate 
product capability and compliance with requirements. 

 
1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated in NETA 

ATS, Section 7.5 for switches and Section 7.6 for molded case circuit breakers.  Certify 
compliance with test parameters. 

2. Correct malfunctioning units on site, where possible, and retest to demonstrate compliance; 
otherwise, replace with new units and retest. 

 
C. Balancing Loads:  After Substantial Completion, but not more than 60 days after Final Acceptance, 

measure load balancing and make circuit changes as follows: 
 

1. Measure as directed during period of normal system loading. 
2. Perform load balancing circuit changes outside normal occupancy/working Schedule of the facility 

and at time directed.  Avoid disrupting critical 24 hour services such as fax machines and on line 
data processing, computing, transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load readings before 
and after changes and submit test records. 

4. Tolerance:  Difference exceeding 10 percent between phase loads, within a panelboard, is not 
acceptable.  Rebalance and recheck as necessary to meet this minimum requirement. 

 
 
3.5 PROTECTIVE SHIELDS 
 

A. Provide metal protective shield(s) under all piping located within 3’-0” of the panelboard to defect a pipe 
leak away from the electrical equipment. Shield(s) shall be sized as required to cover the required pipe to 
prevent water from reaching the panelboard. 

 
 
3.6 ADJUSTING 
 

A. Set field adjustable switches and circuit breaker trip ranges. 
 
 
3.7 CLEANING 
 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and 
other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed 
surfaces to match original finish. 

 
 
END OF SECTION 26 26 16 
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SECTION 26 27 26 – WIRING DEVICES 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. This Section includes receptacles, connectors, switches, and finish plates. 
 
 
1.2 DEFINITIONS 
 

A. GFCI:  Ground fault circuit interrupter. 
 
 
1.3 SUBMITTALS 
 

A. Product Data:  For each product specified. 
 

B. Shop Drawings: 
 

1. Legends for receptacles and switch plates, where indicated on the drawings. 
2. Cord Reels. 

 
C. Samples:  For devices and device plates for color selection and evaluation of technical features, when 

requested by the Architect-Engineer and/or Owner. 
 

D. Maintenance Data:  For materials and products to include in maintenance manuals specified in Division 1. 
 
 
1.4 QUALITY ASSURANCE 
 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 
100, by a testing agency acceptable to authorities having jurisdiction. 

 
B. Comply with NEMA WD 1. 

 
C. Comply with NFPA 70.  

 
D. Compliance with Federal Specifications – indentified by the federal specifications mark (capital letters ‘F’ 

and ‘S’ each in a wing on either side of the UL Listing mark): 
 

1. Receptacles and GFCI’s:  Federal Specification number WC596. 
2. Switches:  Federal Specification number WS896. 

 
 
1.5 COORDINATION 
 

A. Receptacles for Owner Furnished Equipment, or Equipment furnished by other trades:  Match plug 
configurations. 

 
1. Cord and Plug Sets:  Match equipment requirements. 
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PART 2 - PRODUCTS 
 
 
2.1 WALL SWITCHES 
 

A. Manufacturers 
 

1. Hubbell HBL1221 Series. 
2. Leviton 1221-2 Series. 
3. Pass & Seymour PS20AC1 Series. 

 
B. Description:  NEMA WD 1, heavy duty industrial grade, binding screw type for back and side wiring, AC 

only snap switch with grounded mounting strap, and grounding terminal with green screw. 
 

C. Toggle Color: As selected by Architect. 
 

D. Types:  Switch shall be single pole, double pole, three-way, or 4-way, as required by the drawings. 
 

E. Voltage Rating:  120/277 volts, AC. 
 

F. Current Rating:  20 amperes. 
 

G. Prewired and plug-in devices shall be acceptable provided device matches specifications and plug-in 
devices are crimped and welded. 

 
 
2.2 RECEPTACLES 
 

A. Duplex Convenience Receptacle 
 

1. Manufacturers 
 

a. Hubbell HBL5362 Series. 
b. Leviton 5362 Series. 
c. Pass & Seymour PS5362 Series. 

 
2. Description: Heavy-Duty Federal Industrial Spec Grade with nylon face (smooth), brass strap, 

brass contacts for side and back wiring, and nylon base. 
3. Provide with WR (weather resistant) label when installed in exterior applications per code. 
4. Where indicated on the drawings, or per current version of NEC, provide the tamper resistant 

version with internal shutter system. 
5. Color of receptacles shall be as selected by the Architect. 
6. Prewired and plug-in devices shall be acceptable provided device matches specifications and 

plug-in devices are crimped and welded.  Provide similar to Pass & Seymour “Plug Tail” type 
receptacles. 

 
B. Tamper Resistant Duplex Convenience Receptacle 

 
1. Manufacturers 

 
a. Hubbell HBL5362TR Series. 
b. Leviton 5362-SG Series. 
c. Pass & Seymour TR63 Series. 

 
2. Description: Heavy-Duty Federal Industrial Spec Grade tamper resistant with nylon face (smooth), 

brass strap, brass contacts for side and back wiring, and nylon base. 
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3. Provide with WR (weather resistant) label when installed in exterior applications per code. 
4. Provide the tamper resistant with internal shutter system. 
5. Color of receptacles shall be as selected by the Architect. 
6. Prewired and plug-in devices shall be acceptable provided device matches specifications and 

plug-in devices are crimped and welded.  Provide similar to Pass & Seymour “Plug Tail” type 
receptacles 
 

C. Tamper Resistant Ground Fault Circuit Interrupter (GFCI) Receptacle 
 

1. Manufacturers 
 

a. Hubbell GFTR20 Series. 
b. Leviton X7899 Series. 
c. Pass & Seymour 2095TR Series. 

 
2. Description:  Federal Specification Grade tamper resistant with high-impact-resistant thermoplastic 

construction, brass contacts for side and back wiring and LED trip indicator light. 
3. GFCI receptacles shall not be connected to protect downstream devices, unless noted otherwise 

on the drawings.  Provide unit designed for installation in a 2-3/4" deep outlet box without adapter, 
grounding type, Class A, Group 1, per UL 943. 

4. Device shall comply with Federal Specification WC596.  Devices shall have protection so that if 
critical components are damaged and ground fault protection is lost, power to receptacle shall be 
disconnected. 

5. Provide with WR (weather resistant) label when installed in exterior applications per code. 
6. Provide tamper resistant with internal shutter system. 
7. Prewired and plug-in devices shall be acceptable provided device matches specifications and 

plug-in devices are crimped and welded. 
 

D. Weatherproof Receptacle 
 

1. Consisting of a GFCI receptacle as specified above in an outlet enclosure that is UL listed for wet 
locations, and meet NEC and OSHA requirements while in use. 

 
a. Exterior-mounted receptacles installed in existing walls and on mechanical units shall 

have a self-closing weatherproof (in use) cover similar to Pass & Seymour WIUC series.  
Exterior-mounted receptacles installed in new walls shall have a self-closing 
weatherproof (in use) and be mounted over a recessed box similar to Arlington Industries 
DSBVR1W series.  Paint cover to match adjacent surface with appropriate type of paint. 
Coordinate color with Architect prior to ordering. 

 
 
2.3 CORD REELS 

 
A. Manufacturers 

 
1. Roboreel Power.  (To be used in ceilings, and structure) – No Equal 
2. Appleton RL5340 w/ RE-PPB power outlet box and RE-PBS-2 ball stop power cord reel.  (To be 

used at structure) 
3. Appleton RL5340 w/ incandescent headlamp and RE-PBS-2 ball stop light reel.  Provide with LED 

bulb.  (To be used at structure) 
4. Equal by Hubbell shall be acceptable. 
 

B. Description: 
 

1. 50’ of wire, rated at 15 amps using #12 AWG wire. 
2. Heavy duty retractable reel. 
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2.4 SPECIAL PURPOSE RECEPTACLES 
 

A. Manufacturers 
 

1. Hubbell. 
2. Leviton. 
3. Pass & Seymour. 
4. Arrow Hart (Cooper). 

 
B. Description:  Polarized, grounding type 

 
C. Device Body:  Black nylon 

 
D. Configuration:  As required by the amperage and voltage of the equipment to be connected on the 

drawings. 
 

E. Provide equipment cord and caps as required for equipment. 
 
 
2.5 WIRING DEVICE ACCESSORIES 
 

A. Wall Plates:  Provide wall plates for single and combination wiring devices, of types, sizes, and with 
ganging and cutouts as indicated.  Provide plates which mate and match with wiring devices to which 
attached.  Provide metal screws for securing plates to devices with screw heads colored to match finish 
of plates.   

 
B. Wall Plates:  Provide 302 satin finished stainless steel wall plates throughout the building. 

 
C. Provide galvanized steel wall plates in unfinished spaces. 

 
D. Floor Service Outlets:  Provide duplex receptacles as required and specified under receptacles. 

 
 
2.6 CORD AND PLUG SETS 
 

A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment 
being connected. 

 
1. Cord:  Rubber insulated, stranded copper conductors, with type SOW A jacket.  Green insulated 

grounding conductor, and equipment rating ampacity plus a minimum of 30 percent. 
2. Plug:  Nylon body and integral cable clamping jaws.  Match cord and receptacle type for 

connection. 
 
 
PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. Coordinate with other work, including painting, electrical boxes and wiring work, as necessary to interface 
installation of wiring devices with other work.  

 
B. Verify all receptacle mounting heights before roughing in unless noted.  If an outlet is installed in such a 

location as to be out of proper relation to beams, walls, or finish details of the building, its location shall be 
corrected by and at the expense of the Contractor under direction of the Architect/Engineer.   
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C. Install devices and assemblies plumb and secure only in electrical boxes which have been cleaned of 
excess building materials, dirt, and debris.  Device to be secure tight against wall box and flush with wall 
plate.   

 
D. Install switches on latch side of doorways.  

 
E. Install wall plates when painting is complete. 

 
F. Install wall dimmers to achieve indicated rating after derating for ganging as instructed by manufacturer. 

 
G. Do not share neutral conductor on load side of dimmers. 

 
H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical, and 

grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates. 
 

I. Protect devices and assemblies during painting. 
 

J. Adjust locations at which floor service outlets and telephone/power service poles are installed to suit 
arrangement of partitions and furnishings. 
 

K. Analog Dimmers:  Provide the required low and/or line voltage wiring shall be provided to control the 
fixture.  Any and all additional accessories required, including power packs, shall be provided in their 
entirety. 
 

L. Coord reels shall be installed at structure or in ceiling (where architectural drawings indicate a ceiling).  
Provide all miscellaneous steel as required to support cord reel, both vertically and laterally.  When 
installed in ceiling: 

 
1. Support cord reel so that ceiling is not impacted from pulling cable. 
2. Provide power connection to cord reel at ceiling plane to meet NEC. 

 
 
3.2 INSTALLATION TO MEET ACOUSTICAL PERFORMANCE 

 
A. In order to reduce sound transmission through walls, when devices boxes are installed to serve both 

sides of the wall, they shall be installed in different stud cavities.  Where boxes are found to be installed in 
the same stud cavity, feeding two different sides of the wall, they will be required to be removed and 
reinstalled at the contractor's expense. 
 
 

3.3 IDENTIFICATION 
 

A. The requirements listed below are in addition to the requirements listed in Division 26 “Electrical 
Identification”. 
 

B. Switches:  Where three or more switches are ganged, and elsewhere as indicated, identify each switch 
with approved legend engraved on wall plate.   

 
C. Receptacles:  Identify panelboard and circuit number from which served.  Use machine printed, pressure 

sensitive, abrasion resistant label tape on backside of the wallface plate and durable wire markers or tags 
within outlet boxes. 

 
 
3.4 CONNECTIONS 
 

A. Connect wiring device grounding terminal to outlet box with bonding jumper. 
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B. Connect wiring device grounding terminal to branch circuit equipment grounding conductor. 
 

C. Tighten electrical connectors and terminals according to manufacturers published torque tightening 
values.  If manufacturers torque values are not indicated, use those specified in UL 486A and UL 486B. 

 
 
3.5 FIELD QUALITY CONTROL 
 

A. Test wiring devices for proper polarity and ground continuity.  Operate each device at least six times. 
 

B. Test GFCI operation with both local and remote fault simulations according to manufacturer's written 
instructions. 

 
C. Replace damaged or defective components. 

 
 
3.6 CLEANING 
 

A. Internally clean devices, device outlet boxes, and enclosures.  Replace stained or improperly painted wall 
plates or devices. 

 
 
END OF SECTION 26 27 26 
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SECTION 26 27 30 – OCCUPANCY SENSORS 
 
 
PART 1 - GENERAL 
 
 
1.1 WORK INCLUDED 
 

A. Contractor's work to include all labor, materials, tools, appliances, control hardware, sensor, wire, junction 
boxes and equipment necessary for and incidental to the delivery, installation and furnishing of a 
completely operational occupancy sensor lighting control system, as described herein. 

 
B. Contractor/Supplier shall examine all general specification provisions and drawings for related electrical 

work required as work under Division 26. 
 

C. Contractor shall coordinate all work described in this section with all other applicable plans and 
specifications, including, but not limited to wiring, conduit, fixtures, HVAC systems and building 
management systems. 
 

D. Provide factory commissioning as listed in part 3. 
 
 
1.2 EQUIPMENT QUALIFICATION 
 

A. Products supplied shall be from a single manufacturer that has been continuously involved in 
manufacturing of occupancy sensors for a minimum of five (5) years.  Mixing of manufacturers shall not 
be allowed. 

 
B. All components shall be U.L. listed, offer a five (5) year warranty and meet all state and local applicable 

code requirements. 
 

C. Products shall be manufactured by an ISO 9002 certified manufacturing facility and shall have a defect 
rate of less than 1/3 of 1%. 

 
D. Wall switch and line voltage products must be capable of withstanding the effects of inrush current.  

Submittals shall clearly indicate the method used. 
 
 
1.3 SYSTEM DESCRIPTION 
 

A. The objective of this section is to ensure the proper installation of the occupancy sensor based lighting 
control system so that lighting is turned off automatically after reasonable time delay when a room or area 
is vacated by the last person to occupy said room or area. 

 
B. The occupancy sensor based lighting control shall accommodate all conditions of space utilization and all 

irregular work hours and habits. 
 
 
1.4 SUBMITTALS 
 

A. Manufacturer shall substantiate conformance to this specification by supplying the necessary documents, 
performance data and wiring diagrams.  Any deviations to this specification must be clearly stated by 
letter and submitted. 
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B. Submit typical room plans clearly marked by manufacturer showing proper product, location and 
orientation of each sensor.  Beam patters shall be marked on plans. 

 
1. Location of doors, windows and typical types of room furniture shall be accounted for in the 

layouts of the sensors.  Provide additional sensors as required on the plans. 
 

C. Submit any interconnection diagrams per major subsystem showing proper wiring. 
 

D. Submit standard catalog literature which includes performance specifications indicating compliance to the 
specification. 

 
E. Catalog sheets must clearly state any load restrictions when used with electronic ballasts. 

 
 
1.5 SYSTEM OPERATION 
 

A. Factory Startup:  It shall be the manufacturer's responsibility to verify all proper adjustments and train 
owner's personnel to ensure owner's satisfaction with the occupancy system.  This service shall be 
provided at no additional cost. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Watt Stopper. 
 

B. Sensor Switch. 
 

C. Hubbell Building Automation. 
 

D. Greengate. 
 

E. Leviton. 
 

F. Lutron 
 

G. All occupancy sensors on project shall be from one (1) manufacturer. 
 

H. The listing of any manufacturer as "acceptable" does not imply automatic approval.  It is the sole 
responsibility of the electrical contractor to ensure that any price quotations received and submittals made 
are for sensors which meet or exceed the specifications included herein. 

 
 
2.2 PRODUCTS 
 

A. Listed products by application shall be Watt Stopper product numbers.  Should the contractor choose to 
use an alternate listed manufacturer, they shall provide the sensor that meets the requirements of the 
specified sensors.  Should an alternate manufacturer require additional sensors due to coverage 
patterns, they shall be provided at no additional cost to the owner. 

 
1. Provide, low (24) voltage ceiling mounted dual technology occupancy sensor DT-300 series with 

isolated relay in instructional spaces.  



ROCKLAND ST. SRI EXPANSION 26 27 30 
ALBRIGHT COLLEGE 
AEM #21022, DECEMBER 2021 OCCUPANCY SENSORS 
 

26 27 30 - 3 
Copyright © 2021 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and 
International Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

2. Provide, low (24) voltage ceiling mounted ultrasonic occupancy sensor UT-300 series with isolated 
relay in restrooms, storage rooms and corridors.  Provide coverage pattern to accommodate entire 
room.  

3. Provide, low (24) voltage ceiling mounted passive infrared occupancy sensor CI-300 series with 
isolated relay in offices and conference rooms.  Provide coverage pattern to accommodate entire 
room. 

4. Provide, low (24) voltage high ceiling mounted passive infrared occupancy sensor HB300B series 
in high ceiling/structure spaces (gymnasiums, atriums, etc.).  provide coverage pattern to 
accommodate entire space. 

5. Provide, low (24) voltage low temperature/wet listed passive infrared occupancy sensor CB-100 
series with isolated relay in refrigerated, exterior and unconditioned spaces.  Provide coverage 
patter to accommodate entire area. 

6. Provide, where indicated, dual (120/277) voltage passive infrared wall switch occupancy sensor 
PW-300. 

7. Provide, where indicated, dual (120/277) voltage passive infrared 0-10V dimming wall switch 
occupancy sensor PW-311. 

8. Provide a dual (120/277) voltage power packs, BZ-250 (programmed for manual on when 
connected with low voltage station) and relay packs compatible with sensors as required. 

9. All sensors shall be set per manufacturer recommended time delay. 
10. Manufacturer shall be responsible to provide a shop drawing which indicates correct sensor type 

and location of sensor within each space.  
 

B. Wall switch sensors shall be capable of detection of occupancy at desktop level up to 300 square feet, 
and gross motion up to 1000 square feet. 

 
C. Wall switch sensors shall accommodate loads from 0 to 800 watts at 120 volts; 0 to 1200 watts at 277 

volts and shall have 180˚ coverage capability. 
 

D. Wall switch products shall utilize Zero Crossing Circuitry which increases relay life, protects from the 
effects of inrush current, and increases sensor’s longevity. 

 
E. Wall switch sensors shall have no leakage current to load, in manual or in Auto/Off mode for safety 

purposes and shall have voltage drop protection. 
 

F. Where specified, wall switch sensors shall provide a field selectable option to convert sensor operation 
from automatic-ON to manual-ON. 

 
G. Vandal resistant wall switch sensors shall utilize a hard lens with a minimum 1.0mm thickness. Products 

utilizing a soft lens will not be considered. 
 

H. Passive infrared sensors shall utilize Pulse Count Processing and Digital Signature Analysis to respond 
only to those signals caused by human motion. 

 
I. Passive infrared sensors shall provide high immunity to false triggering from RFI (hand-held radios) and 

EMI (electrical noise on the line). 
 

J. Passive infrared sensors shall have a multiple segmented Fresnel lens, in a multiple-tier configuration, 
with grooves-in to eliminate dust and residue build-up. 

 
K. Dual technology sensors shall be either corner mounted or ceiling mounted in such a way as to minimize 

coverage in unwanted areas. 
 

L. Dual technology sensors shall consist of passive infrared and ultrasonic technologies for occupancy 
detection. Products that react to noise or ambient sound shall not be considered. 
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M. Ultrasonic sensors shall utilize Advanced Signal Processing to adjust the detection threshold dynamically 
to compensate for constantly changing levels of activity and air flow throughout controlled space. 

 
N. Ultrasonic operating frequency shall be crystal controlled at 25 kHz within ± 0.005% tolerance, 32 kHz 

within ± 0.002% tolerance, or 40 kHz ± 0.002% tolerance to assure reliable performance and eliminate 
sensor cross-talk.  Sensors using multiple frequencies are not acceptable. 

 
O. All sensors shall be capable of operating normally with electronic ballasts, PL lamp systems and rated 

motor loads. 
 

P. Coverage of sensors shall remain constant after sensitivity control has been set.  No automatic reduction 
shall occur in coverage due to the cycling of air conditioner or heating fans. 

 
Q. When specified, sensors shall utilize SmartSet™ technology for automatically adjustable time delay and 

sensitivity settings. 
 

R. All sensors shall have readily accessible, user adjustable settings for time delay and sensitivity.  Settings 
shall be located on the sensor (not the control unit) and shall be recessed to limit tampering. 

 
S. In the event of failure, a bypass manual override shall be provided on each sensor.  When bypass is 

utilized, lighting shall remain on constantly or control shall divert to a wall switch until sensor is replaced.  
This control shall be recessed to prevent tampering. 

 
T. All sensors shall provide an LED as a visual means of indication at all times to verify that motion is being 

detected during both testing and normal operation. 
 

U. Where specified, sensor shall have an internal additional isolated relay with Normally Open, Normally 
Closed and Common outputs for use with HVAC control, Data Logging and other control options.  
Sensors utilizing separate components or specially modified units to achieve this function are not 
acceptable. 

 
V. All sensors shall have UL rated, 94V-0 plastic enclosures. 

 
 

2.3 CIRCUIT CONTROL HARDWARE – CU 
 

A. Control Units - For ease of mounting, installation and future service, control unit(s) shall be able to 
externally mount through a 1/2" knock-out on a standard electrical enclosure and be an integrated, self-
contained unit consisting internally of an isolated load switching control relay and a transformer to provide 
low-voltage power.  Control unit shall provide power to a minimum of two (2) sensors. 

 
B. Relay Contacts shall have minimum ratings of: 

 
20A – 120 VAC Incandescent 
20A – 120 VAC Ballast 
20A – 277 VAC Ballast 

 
C. Control wiring between sensors and controls units shall be Class II, 18-24 AWG, stranded U.L. Classified, 

PVC insulated or TEFLON jacketed cable suitable for use in plenums, where applicable. 
 

D. Minimum acceptable wire gauge from the circuit control hardware relays shall be #12 AWG. 
 

E. Input voltage shall be dual (120/277) rated. 
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2.4 INTEGRATION 
 

A. The BAS shall be integrated into the occupancy sensors via auxiliary relay in educational spaces and 
offices to provide occupancy notification.  Coordinate integration with BAS installer. 

 
 
PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. It shall be the contractor's responsibility to locate and aim sensors in the correct location required for 
complete and proper volumetric coverage within the range of coverage(s) of controlled areas per the 
manufacturer's recommendations. Rooms shall have ninety (90) to one hundred (100) percent coverage 
to completely cover the controlled area to accommodate all occupancy habits of single or multiple 
occupants at any location within the room(s). The locations and quantities of sensors shown on the 
drawings are diagrammatic and indicate only the rooms which are to be provided with sensors. The 
contractor shall provide additional sensors if required to properly and completely cover the respective 
room. 

 
B. It is the contractor’s responsibility to arrange a pre-installation meeting with manufacturer's factory 

authorized representative, at owner's facility, to verify placement of sensors and installation criteria. 
 

C. Proper judgment must be exercised in executing the installation so as to ensure the best possible 
installation in the available space and to overcome local difficulties due to space limitations or 
interference of structural components. The contractor shall also provide, at the owner's facility, the 
training necessary to familiarize the owner's personnel with the operation, use, adjustment, and problem-
solving diagnosis of the occupancy sensing devices and systems. 
 

D. Occupancy Sensors shall be provided with minimum 10’ additional wiring to allow repositioning of the 
sensor after the fact for poorly positioned sensors.  Extra wire shall be coiled and supported adjacent to 
the power pack. 
 

E. Provide label on ceiling grid for location of occupancy sensor power pack above ceiling. 
 

 
 
END OF SECTION 26 27 30 
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SECTION 26 28 13 – FUSES 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. This Section includes cartridge fuses, rated 600 V and less, for use in switches, panelboards, 
switchboards, controllers, and motor control centers; and spare fuse cabinets. 

 
 
1.2 SUBMITTALS 
 

A. Product Data:  Include dimensions and Manufacturer's technical data on features, performance, electrical 
characteristics, and ratings for each fuse type indicated. 

 
 
1.3 QUALITY ASSURANCE 
 

A. Source Limitations:  Provide fuses from a single Manufacturer. 
 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 
100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

 
C. Comply with NEMA FU 1. 

 
D. Comply with NFPA 70. 

 
 
1.4 PROJECT CONDITIONS 
 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more than 100 
deg F, apply Manufacturer's ambient temperature adjustment factors to fuse ratings. 

 
 
1.5 COORDINATION 
 

A. Coordinate fuse ratings with HVAC and refrigeration equipment nameplate limitations of maximum fuse 
size. 

 
 
1.6 EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed and that are packaged in original 
cartons or containers and identified with labels describing contents. 

 
1. Fuses:  Quantity equal to one (1) set for every five (5) installed sets, but not fewer than one set of 

three of each kind. 
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PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

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

1. Cooper Industries, Inc.; Bussmann Div. 
2. General Electric Co.; Wiring Devices Div. 
3. Mersen (Ferraz Shawmut). 
4. Tracor, Inc.; Littelfuse, Inc. Subsidiary. 

 
 
2.2 CARTRIDGE FUSES 
 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; voltage 
rating consistent with circuit voltage. 

 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with 
characteristics appropriate for each piece of equipment. 

 
B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse 

ratings. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
 
 
3.2 FUSE APPLICATIONS 
 

A. Main Service:  Class L, time delay (601 to 6000A) or Class J, time delay (0 to 600A). 
 

B. Main Feeders:  Class L, time delay (601 to 6000A) or Class J, time delay (0 to 600A). 
 

C. Combination Starter/Disconnect Switches:  Class RK5, time delay. 
 

D. Disconnect Switches: Class RK5, time delay (30-600A). 
 

E. Other Branch Circuits:  Class RK5, time delay. 
 
 
3.3 INSTALLATION 
 

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse. 
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3.4 IDENTIFICATION 
 

A. The requirements listed below are in addition to the requirements listed in Division 26 “Electrical 
Identification”. 
 

B. Install labels indicating fuse replacement information on inside door of each fused switch. 
 
 
END OF SECTION 26 28 13 
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SECTION 26 28 16 – DISCONNECT SWITCHES 
 
 
PART 1 - GENERAL 
 
 
1.1 WORK INCLUDED 
 

A. Disconnect switches. 
 

B. Enclosures. 
 
 
1.2 REFERENCES 
 

A. FS W F 870   Fuseholders (For Enclosed Cartridge Fuses). 
 

B. FS W S 865   Switch, Box, (Enclosed), Surface Mounted. 
 

C. NEMA KS 1   Enclosed Switches. 
 
 
1.3 SUBMITTALS 
 

A. Submit product data under provisions of Section 26 00 10. 
 

B. Include outline Drawings with dimensions, and equipment ratings for voltage, capacity, horsepower, and 
short circuit. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Square D Company. 
 

B. Siemens. 
 

C. Eaton (Cutler Hammer). 
 

D. GE by ABB. 
 

E. No Other Manufacturers will be considered.  
 
 
2.2 HEAVY DUTY TYPE 
 

A. All switches shall have switch blades which are visible when the switch is OFF and the cover is open.  
 

B. Lugs shall be front removable and UL listed for 60°C or 75°C conductors in switches rated 30 100 
ampere, 75°C conductors in switches rated 200 1200 ampere, copper conductors. 

 
C. All current carrying parts shall be plated to resist corrosion. 
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D. Switches shall have removable arc suppressors to facilitate easy access to line side lugs. 
 

E. Switches shall have provisions for a field installable electrical interlock. 
 

F. Switch operating mechanism shall be quick make, quick break such that, during normal operation of the 
switch, the operation of the contacts shall not be capable of being restrained by the operating handle after 
the closing or opening action of the contacts has started. 

 
G. The operating handle shall be an integral part of the box, not the cover. 

 
H. The handle position shall travel at least 90 degrees between OFF and ON positions to clearly distinguish 

and indicate handle position. 
 

I. All switches shall have a dual cover interlock mechanism to prevent unintentional opening of the switch 
cover when the switch is ON and prevent turning the switch ON when the cover is open.  The cover 
interlock mechanism shall have an externally operated override but the override shall not permanently 
disable the interlock mechanism.  The tool used to override the cover interlock mechanism shall not be 
required to enter the enclosure in order to override the interlock. 

 
J. Switch enclosure shall be NEMA 1 unless otherwise on the Drawings or required by the NEC in 

accordance with the project conditions. 
 

K. The enclosure shall be finished with Gray baked enamel paint which is electrodeposited on cleaned, 
phosphate pre treated steel (Type 1), or Gray baked enamel paint which is electrodeposited on cleaned, 
phosphate pre treated galvannealed steel (Type 3R). 

 
L. The enclosure shall have ON and OFF markings on the cover to clearly identify the position of the switch. 

 
M. All switches shall have provisions to lock the operating handle in the OFF position. 

 
N. Tangential knockouts shall be provided to facilitate ease of conduit entry for switches rated 30 200A. 

 
O. Enclosures for Type 3R switches through 200 ampere shall have provisions for interchangeable bolt on 

hubs in the top endwall. 
 

P. Switches shall be horsepower rated for ac and/or dc as indicated on the plans. 
 

Q. The UL listed short circuit current rating of the switches shall be: 200,000 rms symmetrical amperes when 
used with or protected by Class R fuses (30 600 ampere switches employing appropriate fuse rejection 
schemes). 

 
 
2.3 SWITCH ACCESSORIES 
 

A. Where switches are designated to be used as service entrance, the switch shall be labeled for such use. 
 

B. Where fused switches are designated to have type "R" fuses, the switch shall be provided with rejection 
clips. 

 
C. Provide fuse clip adaptors as required to accommodate smaller fuses when required. 
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PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. Install disconnect switches to meet N.E.C. working clearance requirements. 
 

B. Install fuses in fusible disconnect switches. 
 
 
3.2 IDENTIFICATION 
 

A. The requirements listed below are in addition to the requirements listed in Division 26 “Electrical 
Identification”. 
 

B. Provide labeling on the exterior of each disconnect switch Stating the following: 
 

1. What the piece of equipment is fed from the switch. 
2. Where the piece of equipment is fed from the switch. 
3. Size, type and quantity of fuses within cabinet. 

 
 
3.3 FIELD QUALITY CONTROL 
 

A. Subsequent to completion of installation of disconnects, energize circuits and demonstrate capability and 
compliance with requirements.  Demonstrate switch operation through six (6) opening/closing cycles with 
circuit unloaded.  Open each switch enclosure to display interior, mechanical and electrical connections 
and fuse installation, and for verification of type and rating of fuses installed.  Where possible, correct 
deficiencies at project site, then retest or demonstrate compliance; otherwise, remove and replace with 
new units and retest. 

 
 
END OF SECTION 26 28 16 
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SECTION 26 51 00 – LIGHTING 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. This Section includes interior lighting fixtures, lighting fixtures mounted on exterior building surfaces, 
lamps, ballasts, emergency lighting units, and accessories. 

 
 
1.2 SUBMITTALS 
 

A. Product Data:  For each type of lighting fixture indicated, provide typical cutsheets.  Include data on 
features, accessories, and the following: 
 
1. Light output in lumens, color temperature (CCT), color rendering index (CRI) and energy efficiency 

data. 
2. Lighting fixture accessories. 
3. Dimensions of fixtures. 

 
B. Coordination: The electrical contractor shall be responsible to coordinate all light fixtures with ceiling 

installer before installation of ceiling grid.  The electrical contractor shall also coordinate light fixture 
installation with HVAC and plumbing contractor for installation of piping and ductwork.  Should there be 
any conflicts, they should be brought to the attention of the architect/engineer prior to the installation of 
the ceiling grid.  Any conflicts not brought to the attention of the architect/engineer before installation of 
ceiling, the electrical contractor shall bare all costs associated with rework to install light fixtures, piping, 
ductwork, ceiling grid, etc. 

 
 
1.3 QUALITY ASSURANCE 
 

A. Fixtures, Emergency Lighting Units, and Accessories:  Listed and labeled as defined in NFPA 70, Article 
100, by a testing agency acceptable to authorities having jurisdiction. 

 
B. Comply with NFPA 70. 

 
C. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit signs. 

 
 
1.4 COORDINATION 
 

A. Fixtures, Mounting Hardware, and Trim:  Coordinate layout and installation of lighting fixtures with ceiling 
system and other construction. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Provide from manufacturers as specified in the Lighting Fixture Schedules or on the drawings. 
 

a. 0-10V dimming wall station shall be provided with power packs as required. 
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2.2 FIXTURES AND FIXTURE COMPONENTS, GENERAL 
 

A. Metal Parts:  Free from burrs, sharp corners, and edges. 
 

B. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and 
sagging. 

 
C. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage under operating 

conditions, and arranged to permit relamping without use of tools.  Arrange doors, frames, lenses, 
diffusers, and other pieces to prevent accidental falling during relamping and when secured in operating 
position. 

 
D. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated: 

 
1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 
4. Laminated Silver Metallized Film:  90 percent. 

 
E. Lenses, Diffusers, Covers, and Globes:  100 percent virgin acrylic plastic or annealed crystal glass, 

unless otherwise indicated. 
 

1. Plastic:  High resistance to yellowing and other changes due to aging, exposure to heat, and 
ultraviolet radiation. 

2. Lens Thickness:  0.156 inch minimum, unless greater thickness is indicated. 
 
 
2.3 LED DRIVERS 

 
A. Provide low-energy LED drivers, capable of operating the LEDs indicated.  Drivers shall operate at an 

input voltage between 120 to 277 VAC at an input frequency of 60 Hz +/- 10%.  Light output shall remain 
constant for line voltage fluctuations within the range described.  Drivers shall comply with EMI and RFI 
limits set by the FCC (CFR 41 Part 18) for non-residential applications and not interfere with normal 
electrical equipment.  Drivers shall meet applicable ANSI standards and must be UL listed with the 
fixtures.  Drivers shall provide 0-10V dimming operation, unless noted otherwise. 

 
1. Where fixtures are connected to a switching device on the drawings, the 0-10V terminations shall 

remain unconnected. 
 

B. Compatibility:  Certified by manufacturer for use with specific dimming system indicated for use with each 
dimming ballast. 
 

 
2.4 EXIT SIGNS 
 

A. General Requirements:  Comply with UL 924 and the following: 
 

1. Sign Colors and Lettering Size:  Comply with authorities having jurisdiction. 
2. Internally Lighted Signs:  As follows: 

 
a. Lamps for AC Operation:  Light-emitting diodes, 70,000 hours minimum rated lamp life.  
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2.5 LAMPS 
 

A. LED lamps shall comply with the LM-79 and LM-80 standards and be provided to meet the following 
minimum specifications: 
 
1. Recessed 1'x4', 2'x2' and 2'x4'fixtures:  minimum 50,000 hours at 70% lumen output. 
2. Recessed downlights:  minimum 50,000 hours at 70% lumen output. 
3. Linear pendant fixtures:  minimum 70,000 hours at 80% lumen output. 
 

 
2.6 FIXTURE SUPPORT COMPONENTS 
 

A. Single-Stem Hangers:  ½-inch steel tubing with swivel ball fitting and ceiling canopy.  Finish same as 
fixture. 

 
B. Twin-Stem Hangers:  Two, ½-inch steel tubes with single canopy arranged to mount a single fixture.  

Finish same as fixture. 
 

C. Rod Hangers:  3/16-inch- minimum diameter, cadmium-plated, threaded steel rod. 
 

D. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded 
attachment, cord, and locking-type plug. 

 
E. Aircraft Cable Support:  Use cable, anchorages, and intermediate supports recommended by fixture 

manufacturer. 
 

F. Independent Support Anchors:  Anchors shall be on every fixture at the four (4) opposite corners.  The 
contractor is required to independently support all recessed 1’x4’, 2’x2’, 2’x4’, 4’x4’, 2’ diameter or larger 
fixture from all four corners.  Circular fixtures smaller than 2’ diameter, linear slot fixtures, etc. shall be 
support from at least two (2) opposite corners.  Provide additional supports as recommended by the 
manufacturer. 
 

G. Ceiling support steel for light fixtures: Support steel (unistrut) shall be installed to provide additional 
support for light fixtures from ceiling grid. Unistrut shall be installed above ceiling grid T-bars where the 
weight of the light fixtures requires additional ceiling supports. Unistrut shall be supported independently 
from ceiling system.    

 
 
2.7 FINISHES 
 

A. Fixtures:  Manufacturer's standard, unless otherwise indicated. 
 

B. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of defects. 
 

C. Metallic Finish:  Corrosion resistant. 
 
 
PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to manufacturer's 
written instructions and approved submittal materials.  Install lamps in each fixture. 
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B. Support for Fixtures in or on Grid-Type Suspended Ceilings.  Fixtures shall be independently supported 
from building structure from all four corners of recessed fixtures including 2x4, 1x4, 2x2, 4x4, etc. and 
from opposite corners from recessed downlight and 1x1 fixtures to building steel.  Wire shall be 
galvanized steel and rated for fixture, but not less than 14 gauge.  Braided wire shall be acceptable. 

 
C. Install a minimum of four ceiling support system rods or wires for each fixture.  Locate not more than 6 

inches from fixture corners. 
 

D. Fixtures of Sizes Less Than Ceiling Grid:  Arrange as indicated on reflected ceiling plans or center in 
acoustical panel, and support fixtures independently with at least two 3/4-inch metal channels spanning 
and secured to ceiling tees. 

 
E. Suspended Fixture Support:  As follows: 

 
1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
3. Chain Hung: Suspend with jack chain from structure. 
4. Continuous Rows:  Suspend from cable installed according to fixture manufacturer's written 

instructions and details on Drawings. 
 

F. Light fixtures shall be installed over junction boxes so they can be removed at a later date to access the 
wiring in the junction box. 
 

G. Undercabinet Lighting:  When installing undercabinet lighting, take care to hide all wiring.  If there is a 
valance under the cabinet, wiring may exit the wall below the cabinet, and be run tight to the backside of 
the valance.  If there is no valance, wiring shall exit the wall within the cabinet at a lower corner, run along 
the edge of the bottom shelf to the front of the cabinet to feed the end of the undercabinet light fixture.  All 
exposed wiring shall be MC cable, and be tightly trained using straps and mechanical fasteners. 
 

H. Where digital or analog dimming devices are indicated to control light fixtures, the required low and/or line 
voltage wiring shall be provided to control the fixture.  Any and all additional accessories required shall be 
provided in their entirety. 

 
 
3.2 CONNECTIONS 
 

A. Ground equipment. 
 

B. Furnish and install code compliant fixture disconnecting devices. 
 

C. 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 and UL 486B. 

 
 
3.3 FIELD QUALITY CONTROL 
 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 
 

B. Tests:  As follows: 
 

1. Verify normal operation of each fixture after installation. 
 

a. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat 
procedure until units operate properly. 

 
C. Corrosive Fixtures:  Replace during warranty period. 
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3.4 CLEANING AND ADJUSTING 
 

A. Clean fixtures internally and externally after installation.  Use methods and materials recommended by 
manufacturer. 

 
B. Adjust aimable fixtures to provide required light intensities.  Inform Architect/Engineer when aiming 

fixtures. 
 
 
END OF SECTION 26 51 00 
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SECTION 28 31 11 - FIRE ALARM AND DETECTION SYSTEM 
 
 
PART 1 - GENERAL 
 
 
1.1 SUMMARY 
 

A. It is the intent to expand the existing buildings Ademco fire alarm and security system for the renovation 
project. Contact Kevin Quimby of Security First for coordination of system. (The Fire Alarm system 
modifications will not be part of the Electrical Contractors work. The Owner shall work with 
Security First directly for all Fire Alarm work. The existing system shall be tested and reprogramed to 
meet all City of Reading requirements. Contractor shall provide all low voltage and power wiring required. 
The owner contractor shall provide all devices and equipment required for a complete and operational 
system required. The Electrical Contractor shall be responsible for any coordination of the Fire 
Alarm/Security system only. The system shall include the following: 

 
1. Analog Addressable Monitoring and Control 
2. Manual Operator Switches and Annunciation 
3. Manual Stations 
4. Analog Addressable Smoke Detectors with Application Specific Detection 
5. Analog Addressable Duct Smoke Detectors with Application Specific Detection 
6. Analog Addressable Heat Detection 
7. Addressable Monitoring and Control Modes for: 

 
a. Air Handling Unit Control 
b. Sprinkler System Flow and Tamper Valves 
c. Knox Box 

 
8. Remote Annunciation and Control 
9. Remote Network panels 
10. Visual Indicating Appliances 
11. Audible Indicating Appliances 

 
a. Central Station Reporting of Alarm, Trouble and Supervisory Conditions 

 
12. Standby Batteries 
13. Conduit, Wire, Outlet Boxes, Miscellaneous Parts 
14. Other items required for a complete and operational system. 

 
B. The Contractor shall be responsible for submitting all drawings, riser diagrams, calculations etc. to local 

authority for their approval.  All components require U.L. and FM compliance.  The Contractor shall be 
required to provide UL and FM certification documentation to township officials to meet all township 
requirements before the township will accept the system.  The Contractor shall be responsible to review 
all annunciator, Knox Box and sprinkler gong locations with local officials prior to beginning work.  The 
Contractor shall be responsible for any and all permits required by the township. 
 

C. The Contractor shall verify that all peripheral devices (initiation and annunciation) is compatible with the 
system.  If an alternate manufacturer of peripheral device is required, the contractor shall supply the 
alternate manufacture at no additional cost to the Owner.  The alternate manufactured device shall be 
equivalent in performance and appearance to the specified. 
 

D. Provide interconnections as listed in part 2. 
 

E. Provide training as listed in part 3. 
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1.2 CODES AND STANDARDS 
 

A. NEC Compliance:  Comply with the National Electric Code (NEC), latest version in effect as of the bid 
due date of this project, as applicable to construction and installation of fire alarm and detection system 
components and accessories. 

 
B. The Fire Alarm System Supplier shall contract with an independent Electrical Inspection Agency to 

inspect the fire alarm system installation for compliance with Article 760 of the NEC and other applicable 
articles of the NEC.  The Inspection Agency shall be a different company than the Electrical Inspection 
Agency used by the Electrical Contractor.  An approval certificate from the Electrical Inspection Agency 
shall be submitted to the Architect and Engineer before final approval of the system is granted. 

 
C. The name of the Electrical Inspection Agency is to be submitted with the shop drawings for approval by 

the Architect and Engineer of record for this project. 
 

D. NFPA Compliance:  Comply with latest edition of NFPA 72 National Fire Alarm Code, as applied to 
construction and installation of fire alarm and detection system components and accessories.  The 
Contractor shall be responsible to have the Fire Alarm manufacturer review the drawings prior to 
installation of any device.  Any device(s) required to be added or relocated to meet NFPA requirements 
shall be submitted prior to installation. 

 
E. ADA Compliance:  Provide fire alarm system signaling components which meet the 1990 Americans with 

Disabilities Act (ADA) and any subsequent modifications and clarifications to this law. 
 

F. U.L Compliance and Labeling:  Provide fire alarm and detection system components which are U.L. listed 
and labeled for their intended use and service.  In addition to the fire alarm equipment listing 
requirements, the Fire Alarm System Equipment Supplier shall be U.L. listed as an Alarm Service 
Company for Local, Remote, Auxiliary and Proprietary Protective Signaling Systems.  The U.L. Listing 
Certification number for the Alarm Service Company shall be included in the submittal information. 

 
G. Commonwealth of Pennsylvania:  The complete installation shall be installed in a manner to provide a 

system that meets the requirements of the Pennsylvania Construction Code Act (Title 34) as adopted on 
April 11, 2003 and the Uniform Construction Code. 

 
H. Local Code Requirements:  City of Reading. Comply with the latest codes as adopted by the local code 

authority having jurisdiction (AHJ) and implemented by its building code services bureau.  The Contractor 
and equipment supplier shall assist the building code services bureau inspectors in the final test of 
equipment and operation of the system. 

 
I. NICET Certification:  The Equipment Supplier shall employ at least one individual full time in the office 

supporting this project that has attained NICET Level III Certification in Fire Alarm Systems.  All 
submittals and drawings shall be approved, initialed and show the NICET Certification Number of the 
individual maintaining the certification and taking responsibility for the documentation.  As an alternate to 
the NICET Level III requirement, all submittals, drawings, and testing shall be reviewed, witnessed, and 
stamped sealed by a Professional Engineer (PE), licensed in the State of Pennsylvania, and the PE shall 
present a final letter of certification of the system at the completion of the project. 

 
 
1.3 QUALITY ASSURANCE 
 

A. Manufacturers:  Firms engaged in the manufacturer of fire alarm and detection systems, of the type, 
operational, electrical and electronic characteristics required with systems that have been installed in 
satisfactory operation for not less than one year.  New products must be thoroughly field-tested.  
Equipment not meeting this requirement will not be accepted for approval.  
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1.4 SUBMITTALS 
 

A. Submit under provisions of Section 26 00 10. 
 

B. The installing contractor and/or equipment manufacturer shall provide complete and detailed shop 
drawings and include: 

 
1. Detailed written system description describing system functions and operation.  All specification 

deviations shall be clearly noted and marked. 
2. Control panel wiring schematic and interconnections. 
3. Complete point to point wiring diagram showing terminal connections to all system devices. 
4. Riser wiring diagram and associated zones. 
5. Complete floor plan drawings locating all devices associated with the fire alarm system. 
6. Factory data sheets on which piece of equipment to be used and so marked as to model, 

dimensions, size, voltage, and configuration. 
7. Complete Bill of Material for reference. 
8. Programming matrix defining all input/output functions and zoning. 
9. Provide complete battery calculations for both alarm and supervisory mode. 
10. Provide audibility calculations shop drawings per IFC 907. 

 
C. The equipment supplier must have a minimum NICET Level 3 Certification, or Submittals and Drawings 

must be stamped by a Registered Fire Protection Engineer. 
 

D. Submit a copy of NICET Level III Certificate and technician's factory certification cards. 
 

E. All submittal data will be in bound form with contractor's name, supplier's name, project name, and State 
Fire Alarm License number adequately identified. 

 
F. When preparing submittals and any required final programming, use a room number schedule generated 

by the architect and/or the owner, which indicates the actual room numbers that will be used when the 
building is occupied.  If the schedule is not available, revise the initial submittal, when a schedule is 
available, to reflect the proper room numbers. 

 
 
1.5 WARRANTY 
 

A. The Contractor shall warrant the fire alarm equipment and wiring to be free from inherent mechanical and 
electrical defects for a period of two (2) years from the date of the final acceptance of the system of the 
last phase of the project.  The Fire Alarm System equipment shall have a warranty of two (2) years from 
date of the last phase of the project.  Defective equipment shall be replaced at no cost to the Owner 
during this two-year warranty period.  The equipment manufacturer shall provide to the Owner a 
maintenance contract that covers the requirements for inspections and tests in accordance with NFPA 72 
and the Pennsylvania Department of Labor & Industry, Uniform Construction Code during the two (2) year 
warranty period at no additional cost to the owner.  The required inspections and tests shall be provided 
as part of the maintenance. 

 
B. Knox Box:  Existing to remain. 

 
C. Annunciator:  Existing to remain. 
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PART 2 - INSTALLATION 
 
 
2.1 GENERAL 
 

A. Examine areas and conditions under which fire alarm system is to be installed.  Do not proceed with work 
until unsatisfactory conditions have been corrected in a manner acceptable to the Installer. 

 
B. Install system and materials in accordance with manufacturer's instructions and rough-in drawings, and 

details on the drawings.  Install electrical work and use electrical products of these specifications.  
 

C. Electrical Contractor shall install backboxes flush in wall with conduit to above accessible ceilings for fire 
alarm system.  This contractor shall coordinate locations and backbox sizes with electrical contractor. 

 
D. This contractor is responsible for furnishing and installing all devices in ceiling tiles, including but not 

limited to backboxes, and supports. 
 

E. In addition to providing smoke detectors at the locations indicated on the drawings, and within these 
specifications, smoke detectors shall be provided at all fire alarm control units and transponders, 
notification appliance circuit power extenders, supervising station transmitting equipment and other NFPA 
and IFC required areas. 
 

 
2.2 EQUIPMENT INSTALLATION 
 

A. Notification Appliances:  Mount semi-flush in recessed backboxes.  Where surface mounting is approved, 
use manufacturer's standard surface backbox with finish matching device (provide red for red devices 
and white for white devices). 
 

B. Connect the FACP as hereinafter indicated. 
 

C. Manual Pull Stations: Mount semi-flush in recessed back boxes.  Where surface mounting is approved, 
use manufacturers standard surface Red backbox. 

 
D. Ceiling Mounted Smoke Detectors:  Not less than 4” from a side wall to the near edge.  For exposed 

solid-joist construction, mount detectors on the bottom of joists.  On smooth ceilings, install not more than 
30 ft. apart in any direction. 

 
E. Notification Appliances:  Mount semi-flush in recessed backboxes.  Where surface mounting is approved, 

use manufacturer's standard surface backbox with finish matching device (provide red for red devices 
and white for white devices). 
 

F. Audible Alarm Indicated Devices:  Install not less than 6” below the ceiling.  Install Speakers on flush 
mounted back boxes with the device operating mechanism concealed behind a grille.  Combine audible 
and visible alarms at the same location into a single unit. 

 
G. Visible Alarm Indicated Devices:  Install at least 6” below the ceiling and at a Maximum height of 96 

inches.  
 

H. Notification Appliances:  Mount semi-flush in recessed backboxes.  Where surface mounting is approved, 
use manufacturer's standard surface backbox with finish matching device (provide red for red devices 
and white for white devices). 
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2.3 WIRING 
 

A. Wiring connections shall be made by the Contractor as shown on drawings furnished by the 
representative of the equipment manufacturer.  Power shall not be applied to the system until the 
representative of the manufacturer has approved the connections to the control equipment. 

 
B. The system shall be installed in a manner approved by the State Inspections Department and the 

National Electric Code utilizing approved raceways or approved fire alarm cable.   
 

C. Power for all fire alarm devices, including, but not limited to control panel, remote battery panels, initiation 
devices and annunciation devices, 120V and less shall be provided.  Any power at 120V shall be 
connected to the nearest available panelboard on a 20A, 1P breaker.  Provide a handle locking devices. 
The exterior of the panel shall bear a laminated label indicating that the breaker for the fire alarm system 
is in that panel with the breaker number. In addition, the breaker or breakers for the fire alarm system 
shall be clearly marked. 

 
D. All fire alarm cabling shall be plenum rated.  Contractor shall install in a code compliant method.  Fire 

alarm cable shall not be installed in the cable tray or with data cabling within J-hooks. 
 

E. Fire alarm circuit identification shall meet N.E.C. Article 760.   
 
 
2.4 SEQUENCE OF OPERATIONS 
 

A. In additions to the operations and functions listed, the following shall also occur: 
 

a. Upon a duct mounted smoke detector alarm condition, the connection to the mechanical 
equipment’s starter via interface module shall shut down its respective unit.  A supervisory 
signal shall be sent to the fire alarm control panel which in turn will send a signal to the 
automatic temperature control (ATC) system.  The ATC system, depending on its 
programming, may shut down all or some of the other mechanical equipment in the 
building. 

 
 
2.5 FIRE MARSHAL DRAWINGS 
 

A. The Contractor shall provide CADD Drawings on 8 ½” x 11” (or as otherwise required by the local Fire 
Marshall or authority) sheets showing all As-Built device locations with identification numbers attached. 
These Drawings shall show all devices within the building. These Drawings shall be turned over to the 
township representative/Fire Marshal for their approval.  

 
 
END OF SECTION 28 31 11 


	011200 FL - Multiple Contract Summary.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and other Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes a summary of each contract, including responsibilities for coordination and temporary facilities and controls.
	1. Stipulation:  The General Conditions of the Contract and other Sections apply to the Work as a whole and have the same force and effect upon, and be equally applicable to, each Contractor with whom the Owner shall have entered into a Contract to pe...

	B. Specific requirements for Work of each contract are also indicated in individual Specification Sections and on Drawings.
	C. The Work will be accomplished by 7 Prime Contractors.  The Owner may contract with additional entities for elements to be provided by Owner.  Prime Contractors shall coordinate and cooperate with the other Prime Contractors as well as the other ent...
	D. Conflicts:  If a conflict between the Contract Documents and this Section is realized, the requirements of this Section shall govern.  If an item is indicated in the Contract Documents but not specifically referenced in this Section, the Contractor...
	E. Means and Methods:  Contractors shall supervise their Work, using their best skills and attention.  The Contractor shall be solely responsible for construction means, methods, techniques, sequences, dimensions, procedures, and/or coordinating all p...

	1.3 DEFINITIONS
	A. Permanent Enclosure:  As determined by Architect, the condition at which roofing is insulated and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary closures...
	B. "General Construction Contractor":  This term comprises all variations used in the Contract Documents, including other terms and abbreviations such as "General Contractor," "G.C.," "G.T.," "Steel Contractor" or "Masonry Contractor," to denote the c...
	C. "Roofing Construction Contractor":  This term comprises all variations used in the Contract Documents, including other terms and abbreviations such as "Roofer" "Roofing Contractor," "Roof Installer" or "R.C." to denote the contractor responsible fo...
	D. "Plumbing Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "P.C." to denote the contractor responsible for Work that is part of the Plumbing Construction Contract as defined elsewhere ...
	E. "Fire Protection Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "F.P." to denote the contractor responsible for Work that is part of the Fire Protection Contract as defined elsewhere...
	F. "HVAC Construction Contractor":  This term comprises all variations used in the Contract Documents, including other terms and abbreviations such as "Mechanical Contractor", "Heating Contractor", "Heating, Ventilating and Air Conditioning Contractor...
	G. "Electrical Construction Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "E.C." to denote the contractor responsible for Work that is part of the Electrical Construction Contract as d...
	H. "Fire Alarm and Security Construction Contractor":  This term comprises all variations used in the Contract Documents, including abbreviations such as "F.A." to denote the contractor responsible for Work that is part of the Fire Alarm and Security ...

	1.4 CONTRACTS IN THE WORK
	A. The Work covered by the Contract Documents shall be executed under the following multiple prime Contracts.  Refer to the following Article, "Work Required," for the summary of work for each Contract.
	1. Contract No. 1: General Construction Contract
	3. Contract No. 3: Plumbing Construction Contract
	4. Contract No. 4: Fire Protection Construction Contract
	5. Contract No. 5: HVAC Construction Contract
	6. Contract No. 6: Electrical Construction Contract
	7. Contract No. 7: Fire Alarm and Security Construction Contract

	B. Each Contract includes furnishing all plant, labor, materials, equipment, appurtenances, and cutting and patching necessary to complete the Work under the respective contract category as called for in the Contract Documents or reasonably inferable ...
	C. The award of separate contracts shall in no way imply the omission of any work, services, or coordination/ cooperation among trades that is normally required in the award of a single contract for work.
	D. While generally divided or arranged in a manner that illustrates, describes or otherwise indicates the work required under a particular contract category, the Specifications and Drawings contain information that is pertinent or related to more than...
	E. The Owner will determine which Contractor is responsible for any part or parts of the Work where the contract responsibility may be obscure or in conflict.
	F. In lieu of directions to the contrary, each Contractor shall assume that their work shall connect with the work of other Contracts wherever such work terminates.
	G. Additional separate contracts may be awarded by the Owner for other work related to this Project.

	1.5 COORDINATION ACTIVITIES
	A. It is the mutual responsibility of the Contractors to coordinate their work with each other in accordance with the Construction Project Schedule.
	B. Pre-Planning:  Each Contractor shall coordinate their activities in advance of their implementation with those of the other Contractors and other entities involved in the Project, to assure efficient and orderly installation of each part of the wor...
	1. Where installation of one part of the Work is dependent on installation of other components, either before or after its own installation, schedule construction activities in the sequence required to obtain the best results.
	2. Where availability of space is limited, coordinate installation of different components to assure maximum accessibility for required maintenance, service and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where necessary, prepare a memorandum for distribution to each entity involved outlining special procedures required for coordination.  Include such items as required notices, reports and attendance at meetings.
	5. Prepare similar memoranda for the Owner, Architect, and separate Contractors, where coordination of their work or activities is required.
	6. Coordination requirements apply to changes in the work resulting from clarifications, field directives, change orders, etc.
	7. Take all other actions to coordinate work of other Contractors.

	C. Contractors shall coordinate scheduling and time of required administrative procedures with construction activities of the other Contractors to avoid conflicts and ensure orderly progress of the Work.  Such administrative activities include, but ar...
	1. Preparation of schedules.
	2. Installation and removal of temporary facilities.
	3. Delivery and processing of submittals.
	4. Progress meetings.
	5. Project closeout activities.

	D. Project coordination activities include, but are not limited to, the following:
	1. Overall coordination of the Work will be provided by the Owner.  Each Contractor shall provide all required coordination relative to its scope of work.
	2. Coordinate shared access to workspaces.
	3. Coordinate product selections for compatibility.
	4. Provide overall coordination of temporary facilities and controls.
	5. Coordinate and approve interruptions of permanent and temporary utilities, including those necessary to make connections for temporary services.
	6. Coordinate construction and operations of the Work with work performed by each Contract and other Prime contracts.
	7. Coordinate sequence of activities to accommodate tests and inspections, and coordinate schedule of tests and inspections.
	8. Provide progress cleaning of common areas and coordinate progress cleaning of areas or pieces of equipment where more than one contractor has worked.


	1.6 GENERAL REQUIREMENTS OF CONTRACTS
	A. Extent of Contract:  Unless the Agreement contains a more specific description of the Work of each Contract, requirements indicated on Drawings and in Specification Sections determine which contract includes a specific element of Project.
	1. Unless otherwise indicated, the work described in this Section for each contract shall be complete systems and assemblies, including products, components, accessories, and installation required by the Contract Documents.
	3. Trenches and other excavation for the work of each contract shall be considered cutting and patching and shall be by the trade requiring the same.
	4. Blocking, backing panels, sleeves, and metal fabrication supports for the work of each contract shall be the work of each contract for its own work unless noted otherwise.
	5. Furnishing and installing access panels for the work of each contract shall be the work of each contract for its own work.
	6. Equipment pads for the work of each contract shall be the work of each contract for its own work unless noted otherwise.
	7. Roof-mounted equipment curbs shall be furnished and installed by the HVAC Contractor.  Roofing Contractor shall be responsible for flashing, weather-tightness and warranty of existing roof where new curbs are installed.
	8. Painting for the work of each contract shall be the work of the General Construction Contract unless noted otherwise.
	9. Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water and materials.
	10. Cutting and Patching:  Provided under each contract for its own work unless noted otherwise.  All trenching inside the building is considered cutting and patching.
	11. Through-penetration firestopping for the work of each contract shall be provided by each contract for its own work unless noted otherwise.
	12. Sealing Penetrations:  Penetrations shall be sealed by the Contractor whose work requires the penetration.
	13. Supplemental Structural Steel Framing:  Supplemental steel framing shall be provided by the General Contractor for roof openings as indicated on the Structural Drawings.
	14. Layout for supplemental steel framing for Plumbing, Fire Protection, HVAC and Electrical work shall be provided by Contractor whose work requires framing.
	15. Reinforcement of Structural Framing for HVAC, Plumbing, Fire Protection, and Electrical Work:  Furnished and installed by the Contractor whose work is loading new or existing framing.  Contractor requiring the same shall verify that reinforcement ...
	16. Sinks:  Sinks and fixtures scheduled by the Plumbing Contractor in countertops shall be installed by the Plumbing Contractor.  The Plumbing Contractor is responsible for providing a completely operational sink at all sink locations.
	17. Electrified Door Hardware:  Furnished and installed by General Contractor; wired, connected, and energized by the Electrical and Fire Alarm and Security Contractors.

	B. Product Submittals:  Each contractor shall provide the other contractors approved submittals that affect other Contractors' work.
	1. Where an Acceptable Manufacturer or Alternate Bid Manufacturer is provided in lieu of the Basis of Design Manufacturer, Contractor shall highlight all product deviations from the Basis of Design Manufacturer that will affect the work of other Prime...

	C. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary facilities and controls indicated in this Section and in Division 01 Section "Temporary Facilities and Controls," each contractor is responsible for the foll...
	1. Installation, operation, maintenance, and removal of each temporary facility necessary for its own normal construction activity, and costs and use charges associated with each facility, except as otherwise provided for in this Section.
	2. Plug-in electric power cords and extension cords, supplementary plug-in task lighting, and special lighting necessary exclusively for its own activities.
	3. Its own storage and fabrication sheds.
	4. Temporary enclosures for its own construction activities.
	5. Staging and scaffolding for its own construction activities.
	6. General hoisting facilities for its own construction activities.
	7. Waste disposal facilities, including collection and legal disposal of its own hazardous, dangerous, unsanitary, or other harmful waste materials.
	8. Progress cleaning of work areas affected by its operations on a daily basis.
	9. Secure lockup of its own tools, materials, and equipment.
	10. Construction aids and miscellaneous services and facilities necessary exclusively for its own construction activities.

	D. Temporary Heating, Cooling, and Ventilation:  The General Construction Contract is responsible for temporary heating, cooling, and ventilation, including utility-use charges, temporary meters, and temporary connections.
	E. Temporary Electrical and Lighting Service and Distribution:  Electrical Construction Contract is responsible for temporary electrical and lighting service and distribution throughout the duration of the project including installation, maintenance, ...

	1.7 CONSTRUCTION CONTRACTS
	A. The Work of each Contract category is defined by, but not limited to, the descriptions of work (if any), the Divisions or Sections of the Specifications, and the Drawings indicated in the following paragraphs.  Descriptions of work, if any, are abb...
	B. Contract No. 1 – General Construction Contract:
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	3. Specifications:
	a. Division 01 Sections
	b. Section 02 41 19
	c. Divisions 03 through 10
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. A-Series Drawings
	c. S-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	C. Contract No. 2 – Roofing Construction Contract
	1. The Work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	b. Section 02 41 19
	c. All other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. Drawings H-1 and H-2 (new and existing roof openings)
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	D. Contract No. 3 – Plumbing Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. P-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	E. Contract No. 4 – Fire Protection Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	c. Division 21 Sections
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. FP-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	F. Contract No. 5 – HVAC Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	c. Division 23 Sections
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. H-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	G. Contract No. 6 – Electrical Construction Contract:
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	3. Specifications:
	a. Division 01 Sections
	b. Section 02 41 19
	c. Division 26 Sections
	d. All other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. E-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.


	H. Contract No. 7 – Fire Alarm and Security Construction Contract
	1. The work of this Bid Package consists of the Work detailed by the following Specification Sections and as shown and indicated on the Drawings.  The Work is not restricted by division of Drawings or Specification.  Unless otherwise specifically note...
	2. Bidding and Contract Requirements.
	3. Specifications:
	a. Division 01 Sections
	c. Section 28 31 11
	d. All/any other Sections indicating or referencing Work for this Contract.

	4. Drawings:
	a. Cover Sheet
	b. Drawing A-1
	c. E-Series Drawings
	d. All/any Drawings showing or referencing Work indicated for this Contract.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of cutting and patching.
	B. Related Requirements:
	1. Division 02 Section "Selective Demolition" for demolition and removal of selected portions of the building.
	2. Individual Specification Sections for specific requirements relating to cutting and patching.


	1.3 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.4 INFORMATIONAL SUBMITTALS
	A. Cutting and Patching Plan:  Submit plan describing procedures at least 10 days prior to the time cutting and patching will be performed.  Include the following information:
	1. Extent:  Describe reason for and extent of each occurrence of cutting and patching.
	2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building appearance and other significant visual elements.
	3. Products:  List products to be used for patching and firms or entities that will perform patching work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities and Mechanical and Electrical Systems:  List services and systems that cutting and patching procedures will disturb or affect.  List services and systems that will be relocated and those that will be temporarily out of service.  Indicate ...
	a. Include description of provisions for temporary services and systems during interruption of permanent services and systems.

	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.


	1.5 QUALITY ASSURANCE
	A. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of construction elements.
	1. Structural Elements:  When cutting and patching structural elements, notify Owner of locations and details of cutting and await directions from Owner before proceeding.  Shore, brace, and support structural elements during cutting and patching.  Do...
	2. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that result in increased maintenance or decreased operational life or safety.  Opera...
	a. Primary operational systems and equipment.
	b. Fire-suppression systems.
	c. Mechanical systems piping and ducts.
	d. Control systems.
	e. Communication systems.
	f. Fire-detection and -alarm systems.
	g. Electrical wiring systems.

	3. Other Construction Elements:  Do not cut and patch other construction elements or components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased ma...
	a. Water, moisture, or vapor barriers.
	b. Membranes and flashings.
	c. Equipment supports.
	d. Piping, ductwork, vessels, and equipment.
	e. Noise- and vibration-control elements and systems.

	4. Visual Elements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch exposed construction in a manner that would, in Architect's opinion, reduce the building's aesthetic qual...
	a. Retain the original installer or fabricator for cutting and patching; if it is not possible to engage the original installer or fabricator, engage another recognized, experienced and specialized firm.




	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Owner for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.


	3.2 CUTTING AND PATCHING
	A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	a. Trenching floor slabs in existing building.


	B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support:  Provide temporary support of work to be cut.
	D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	F. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	5. Proceed with patching after construction operations requiring cutting are complete.

	G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work.  Patch with durable seams that are as invisible as practicable.  Provide materials and comply with installatio...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	3. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will minimize evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	4. Floors and Walls:  Where walls or partitions that are removed extend from one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch.  Provide additional ...

	5. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	6. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.
	7. Restore work with new products in accordance with requirements of Contract Documents.
	8. Fit work tightly to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
	9. Refinish surfaces to match adjacent finishes.  For continuous surfaces, refinish to nearest intersection; for an assembly, refinish entire unit.

	H. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.



	024119 FL - Selective Demolition.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.
	2. Salvage of existing items to be reused or recycled.

	B. Related Requirements:
	1. Division 01 Section "Cutting and Patching" for cutting and patching requirements.


	1.3 DEFINITIONS
	A. Remove:  Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall:  Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain:  Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 INFORMATIONAL SUBMITTALS
	A. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	B. Predemolition Photographs or Video:  Submit before Work begins.

	1.6 CLOSEOUT SUBMITTALS
	A. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes.

	1.7 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by an EPA-approved certification program.

	1.8 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.  Hazardous materials will be removed by Owner under a separate contract.

	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.



	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards:  Comply with ANSI/ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	C. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a written report to Architect.
	D. Engage a professional engineer to perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during...
	1. Perform regular surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction photographs.
	1. Inventory and record the condition of items to be removed and salvaged.  Provide photographs of conditions that might be misconstrued as damage caused by salvage operations.
	2. Before selective demolition or removal of existing building elements that will be reproduced or duplicated in final Work, make permanent record of measurements, materials, and construction details required to make exact reproduction.


	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain:  Maintain services/systems indicated to remain and protect them against damage.
	1. Comply with requirements for existing services/systems interruptions specified in Division 01 Section "Summary."

	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Contractor shall arrange to shut off indicated services/systems as required by the performance of the work.
	2. Arrange to shut off indicated utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.
	4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, equipment, and components indicated to be removed.
	a. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or compatible piping material.
	c. Equipment to Be Removed:  Disconnect and cap services and remove equipment.
	d. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment operational.
	e. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove equipment and deliver to Owner.
	f. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	g. Ducts to Be Abandoned in Place:  Cap or plug ducts with same or compatible ductwork material.



	3.3 PROTECTION
	A. Temporary Facilities:  Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Division 01 Section "Temporary Facilities and Controls."

	B. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General:  Demolish and remove existing construction only to the extent required by new construction and as indicated.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	3. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	4. Maintain fire watch during and for at least 4 hours after flame-cutting operations.
	5. Maintain adequate ventilation when using cutting torches.
	6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	7. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Comply with requirements for access and protection specified in Division 01 Section "Temporary Facilities and Controls."

	C. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's designated storage area.
	5. Protect items from damage during transport and storage.

	D. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated.  Comply with installation requirements for new materials and equipment.  Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.

	E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during selective demolition.  When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and...

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, then remove concrete between saw cuts.
	B. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using power-driven saw, then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property.  Remove demolition waste materials from Project site
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn demolished materials.
	C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations.  Return adjacent areas to condition existing before selective demolition operations began.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Slabs-on-grade.
	3. Other cast-in-place concrete as indicated on the Drawings.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealants used in conjunction with interior and exterior concrete work.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement; subject to compliance with requirements.
	B. Water/Cement Ratio (W/CM):  The ratio by weight of water to cementitious material.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Admixtures:
	1. Include limitations of use, including restrictions on cementitious materials, supplementary cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, relative humidity at time of concrete placement, curing cond...

	D. Steel Reinforcement Shop Drawings:  Comply with ACI SP-066.  Include placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement,...

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Professional Engineer, Installer, ready-mixed manufacturer, and testing agency.
	B. Welding certificates.
	C. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Floor and slab treatments.
	7. Repair materials.

	D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Portland cement.

	E. Field quality-control reports from testing agency,

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed concrete Work 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 perfor...
	B. Ready-Mixed Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified in accordance with ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.  Laboratory testing agency supervisor shall be ACI-certified concrete laboratory te...

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	F. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete,"
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
	3. ACI 318 "Building Code Requirements for Reinforced Concrete."


	1.7 PREINSTALLATION MEETINGS:
	A. Conduct conference at Project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Advise Architect, Structural Engineer and Civil Engineer of meeting schedule.  Require representatives of each ent...
	a. Contractor's superintendent.
	b. Ready-mix concrete manufacturer.
	c. Concrete subcontractor.
	d. Testing and inspection agency identified in Part 3 Section in Field Quality Control.

	2. Review specification requirements, special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction ...


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301
	B. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. APA HDO (high-density overlay).
	b. APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
	c. APA Plyform Class 1, B-B or better; mill oiled and edge sealed.


	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
	a. Laticrete International, Inc., "L&MTM DEBOND."



	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from deformed bars, assembled with clips.
	C. Deformed-Steel Wire:  ASTM A 496/A 496M.
	D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I or Type III.

	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source.
	1. Coarse Aggregate:  Clean, uncoated, processed aggregate containing no clay, mud, loam, or foreign matter; crushed stone, processed from natural rock or stone, with maximum size between ¾" and 1-1/2", and with a minimum size Number 4.

	C. Water:  ASTM C 94/C 94M and potable.
	D. Volatile Organic Compounds (VOC's):  No product used shall contain a level of VOC's exceeding the limits established by the EPA in 40 CFR Part 59.

	2.5 ADMIXTURES
	A. General:  Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material and to be compatible with other admixtures and cementitious materials.  Use of calcium chloride is not ...
	B. Air-Entraining Admixture:   ASTM C 260.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company.; "Air-Mix" or "Perma-Air."


	C. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	D. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and c...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Euclid Chemical Company; "EUCON BCN".
	b. Grace Construction Products, W. R. Grace & Co.; "DCI."
	c. Sika Corporation; "Sika CNI."



	2.6 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	B. Moisture-Retaining Cover:  ASTM C 171, white, polyethylene film burlap-polyethylene sheet.
	C. Water:  Potable, complying with ASTM C 1602/C 1602M
	D. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound:  ASTM C 309, Type 1, Class B, certified by manufacturer to be compatible with clear penetrating water repellent for use at exterior concrete and all areas receiving a clear penetrati...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Laticrete International, Inc.; "L&M Cure RTM."
	b. W. R. Meadows, Inc.; "1100-CLEAR."


	E. Clear, Waterborne, Membrane-Forming, Non-Dissipating Curing Compound:  ASTM C 309, Type 1, Class B, minimum 30% solids nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering for use on concrete to ...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Laticrete International, Inc.; "Dress & Seal WB 30TM."
	b. W. R. Meadows, Inc.; "Vocomp-30."



	2.7 RELATED MATERIALS
	A. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types I and II, non-load bearing and Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Materials Not Permitted:  The following materials, or any combination of materials are not permitted to be incorporated in concrete mixtures:
	1. Fly Ash.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions for climate conditions at the time of placement.  Adjust quantities and type of admixtures as required to maintain quality control.  Reduction in cement content is not per...
	1. Use water-reducing or high-range water-reducing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
	5. Use air-entraining admixture in exterior exposed concrete.  Add air-entraining admixture at manufacturer's prescribed rate and in accordance with ACI 318.
	6. Use amounts of admixtures as recommended by the manufacturer for climatic conditions prevailing at the time of placing.  Adjust quantities and type of admixtures as required to maintain quality control.  Reduction in cement content is not permitted...


	2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3500 psi at 28 days.
	a. For concrete exposed to deicers, limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.

	3. Slump Limit:  3 inches.
	5. Air Content:  5.5 percent, plus or minus 1 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	6. Air Content:  6 percent, plus or minus 1 percent at point of delivery for 1-inch 3/4-inch nominal maximum aggregate size.

	B. Miscellaneous Concrete:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3500 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  3 inches or 8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture.
	4. Air Content:  5.5 percent, plus or minus 1 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content:  6 percent, plus or minus 1 percent at point of delivery for 1-inch 3/4-inch nominal maximum aggregate size.


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

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	3. Clean embedded items immediately prior to concrete placement.


	3.2 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Do not use reinforcement having any of the following defects:
	1. Bar lengths, depth, or bends exceeding the specified fabricating tolerances.

	D. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Minimum concrete coverage for reinforcement:

	E. Reinforce all concrete in accordance with indicated schedules, notes and details indicated on the Drawings.
	1. Where reinforcement is not on the Drawings.

	F. Lap all horizontal reinforcing steel 48 bar diameters.
	G. Perform all cutting of reinforcing steel where the reinforcing steel interferes with Plumbing, Electrical, and other trades, and where reinforcing steel cannot be moved.  Reinforcing steel that is cut shall be replaced as directed by the Architect ...
	H. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated
	I. Conduits or pipes shall be spaced not closer than three (3) diameters on center, and shall be so placed as to avoid changing the locations of the reinforcement from that shown on the Drawings.
	J. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	K. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.3 JOINTS
	A. Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Coordinate with floor slab pattern or lay out and concrete placement sequence.
	1. Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	3. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Control Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.
	4. Remove plastic caps for application of sealants as required.

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

	3.4 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items and vapor retarder is complete and that required inspections have been performed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.
	3. Coordinate the installation of joint materials and vapor retarders with placement of forms and reinforcing steel.

	B. Notify Architect and schedule testing and inspection agencies a minimum of 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	1. Do not add water to concrete after adding high-range water-reducing admixtures.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	4. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	a. Do not use vibrators to transport concrete inside forms.

	5. Pour foundation walls in lengths not exceeding 75'.  Provide a gap of at least 2'-0" between succeeding pours.  Gaps shall not be filled less than 72 hours after the adjacent sections are poured.

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.
	6. Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.
	3. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	4. Do not use retarding admixtures unless otherwise accepted in mix designs submitted to the Architect for acceptability.


	3.5 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Float Finish:
	1. When bleed water sheen has disappeared and concrete has stiffened sufficiently to permit operation of specific float apparatus, consolidate concrete surface with power-driven floats or by hand floating if area is small or inaccessible to power driv...
	2. Repeat float passes and restraightening until surface is left with a uniform, smooth, granular texture and complies with ACI 117 tolerances for conventional concrete.

	C. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by power-driven trowel.


	3.6 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise indicated.


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

	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.8 APPLICATION OF LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor treatments on interior floor surfaces indicated as finished exposed concrete according to manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Do not apply to concrete that is less than three days' old but no earlier than recommended by the manufacturer.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.
	4. Rinse with water; remove excess material until surface is dry.
	5. Apply a second coat in a similar manner if surface is rough or porous.

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

	3.9 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least two month(s).

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.
	D. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:
	1. Repair and patch defective areas when approved or directed by Architect.

	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.
	a. Limit cut depth to 3/4 inch.

	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.
	a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding with patching.

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

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

	2. Repair finished surfaces containing defects including spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless of width, and ...
	3. After concrete has cured at least 14 days, correct high areas by grinding.
	4. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.
	a. Finish repaired areas to blend into adjacent concrete.

	5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
	a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.

	6. Correct other low areas scheduled to remain exposed with a repair topping.
	a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.

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

	8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
	a. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.


	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.11 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Load-bearing wall framing.
	2. Miscellaneous framing.

	B. Related Requirements:
	1. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud framing and ceiling-suspension assemblies.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of cold-formed steel framing product and accessory.
	B. Shop Drawings:
	1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; fabrication; and fastening and anchorage details, including mechanical fasteners.
	2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, bridging, splices, accessories, connection details, and attachment to adjoining work.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Product Test Reports:  For each listed product, for tests performed by a qualified testing agency.
	1. Steel sheet.
	2. Expansion anchors.
	3. Power-actuated anchors.
	4. Mechanical fasteners.
	5. Vertical deflection clips.
	6. Horizontal drift deflection clips
	7. Miscellaneous structural clips and accessories.

	C. Research Reports:  For non-standard cold-formed steel framing, from ICC-ES.
	D. Code Compliance:  Provide documentation demonstrating compliance with the version of the International Building Code in effect for the Project and as acceptable to the authorities having jurisdiction.

	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-se...
	B. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.

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


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design:  Subject to compliance with requirements, provide products based upon products manufactured as follows:
	1. ClarkDietrich Building Systems.

	B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from another manufacturer that meets or exceeds the published data of the specified Basis of Design pro...

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Engage a qualified professional engineer, as defined in Division 01 Section "Quality Requirements," to design cold-formed steel framing.
	B. Structural Performance:  Provide cold-formed steel framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads:  As indicated.
	2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater than the following:
	a. Interior Load-Bearing Wall Framing:  Horizontal deflection of 1/360 of the wall height under a horizontal load of 5 lbf/sq. ft..

	3. Design framing systems to provide for movement of framing members located outside the insulated building envelope without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental ef...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a. Upward and downward movement of 1 inch.


	C. Cold-Formed Steel Framing Design Standards:
	1. Wall Studs:  AISI S211.
	2. Headers:  AISI S212.
	3. Lateral Design:  AISI S213.

	D. AISI Specifications and Standards:  Unless more stringent requirements are indicated, comply with AISI S100 and AISI S200.
	E. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.3 COLD-FORMED STEEL FRAMING, GENERAL
	A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating weight as follows:
	1. Grade:  As required by structural performance.
	2. Coating:  G90 or equivalent.


	2.4 LOAD-BEARING WALL FRAMING
	A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges.
	B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with straight flanges, and as follows:
	1. Minimum Base-Metal Thickness:  0.0329 inch.
	2. Flange Width:  1-1/4 inches.


	2.5 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of same grade and coating weight used for framing members.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Anchor clips.
	5. End clips.
	6. Foundation clips.
	7. Gusset plates.
	8. Stud kickers and knee braces.
	9. Joist hangers and end closures.
	10. Hole reinforcing plates.
	11. Backer plates.


	2.6 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. 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 allowable load or strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the design load, as determined by testing per ASTM E 488 ...
	D. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	E. Welding Electrodes:  Comply with AWS standards.

	2.7 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:  ASTM A 780.
	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/C 1107M, ...
	C. Shims:  Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed steel of same grade and coating as framing members supported by shims.
	D. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard widths to match width of bottom track or rim track members.

	2.8 FABRICATION
	A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, pneumatic pin fastening, or riveting as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by no fewer than three exposed screw threads.

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

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet 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 steel 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 of the Work.  Report unsatisfactory conditions to Contractor in writing.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Install load bearing shims or grout between the underside of load-bearing wall bottom track and the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a uniform bearing surface on supporting concrete or masonry co...
	B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of foundation wall or slab at stud or joist locations.

	3.3 INSTALLATION, GENERAL
	A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written instructions unless more stringent requirements are indicated.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	1. Bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line joints with maximum variation in plane and true position between fabricated panels not exceeding 1/16 inch.

	D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, or riveting.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to Shop Drawings, and complying with requirements for spacing, edge distances, and screw penetration.


	E. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	F. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been...
	G. Do not bridge building expansion joints with cold-formed steel framing.  Independently frame both sides of joints.
	H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved or standard punched openings.
	J. Erection Tolerances:  Install cold-formed steel framing level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet 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 LOAD-BEARING WALL INSTALLATION
	A. Install continuous top and bottom tracks sized to match studs.  Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:
	1. Anchor Spacing:  To match stud spacing.

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

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar configurations.
	D. Align studs vertically where floor framing interrupts wall-framing continuity.  Where studs cannot be aligned, continuously reinforce track to transfer loads.
	E. Align floor and roof framing over studs according to AISI S200, Section C1.  Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure as indicated.
	G. Install headers over wall openings wider than stud spacing.  Locate headers above openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stif...
	1. Frame wall openings with not less than a double stud at each jamb of frame as indicated on Shop Drawings.  Fasten jamb members together to uniformly distribute loads.
	2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to jamb studs with clip angles or by welding, and space jack studs same as full-height wall studs.

	H. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to framing.
	1. If type of supplementary support is not indicated, comply with stud manufacturer's written recommendations and industry standards in each case, considering weight or load resulting from item supported.

	I. Install horizontal bridging in stud system, spaced vertically as indicated.  Fasten at each stud intersection.
	1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs with a minimum of two screws into each flange of the clip angle for framing members up to 6 inches deep.
	2. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness indicated and stud-track solid blocking of width and thickness to match studs.  Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.
	3. Bridging:  Proprietary bridging bars installed according to manufacturer's written instructions.

	J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to reinforced top and bottom tracks.  Fasten clip-angle connectors to multiple studs at ends of bracing and anchor to structure.
	K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.5 FIELD QUALITY CONTROL
	A. Testing: Contractor shall engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Field and shop welds will be subject to testing and inspecting.
	C. Testing agency will report test results promptly and in writing to Contractor and Architect.
	D. Remove and replace work where test results indicate that it does not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.6 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed steel framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that cold-formed steel framing is without damage or deterioration at time of Substantial Completion.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Rooftop equipment support curbs.
	2. Wood blocking, cants, and nailers.


	1.3 DEFINITIONS
	A. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NLGA:  National Lumber Grades Authority.
	3. RIS:  Redwood Inspection Service.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


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


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.


	2.2 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.

	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat items indicated on Drawings, and the following:
	1. Wood support curb, blocking, cants, and nailers.


	2.3 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and curbs.
	4. Cants.
	5. Furring.
	6. Grounds.
	7. Utility shelving.

	B. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber and any of the following species:
	1. Hem-fir; WCLIB or WWPA.
	2. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

	C. For concealed boards, provide lumber with 19 percent maximum moisture content and the following species and grades:
	1. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or WWPA.

	D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	E. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.
	F. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.

	2.4 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or Type 304 stainless steel.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Lag Bolts:  ASME B18.2.1.
	F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers.
	G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry assemblies and equal to four times the load impos...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
	2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2.


	2.5 MISCELLANEOUS MATERIALS
	A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	B. Provide other materials, not specifically described, but required for a complete and proper installation.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar su...
	B. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	C. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening other materials to lumber.  Do not use materials with defects that interfere with function of member or pieces that are too small to use w...
	D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	1. Use inorganic boron for items that are continuously protected from liquid water.
	2. Use copper naphthenate for items not continuously protected from liquid water.

	E. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.

	F. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install faste...

	3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for screeding or attaching other work.  Form to shapes indicated and cut as required for true line and level of attached work.  Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.



	072100 FL - Thermal Insulation.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Glass-fiber blanket insulation.
	2. Spray polyurethane foam sealant.

	B. Related Requirements:
	1. Division 07 Section "Thermal Barrier System."


	1.3 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Glass-fiber blanket insulation.
	2. Spray polyurethane foam sealant.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's written instructions for handling, storing, and protecting during i...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Glass-Fiber Blanket Insulation, Unfaced: ASTM C665, Type I; passing ASTM E136 for combustion characteristics.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Owens Corning.

	2. Flame-Spread Index: Not more than 25 when tested in accordance with ASTM E84.
	3. Smoke-Developed Index: Not more than 50 when tested in accordance with ASTM E84.
	4. Labeling: Provide identification of mark indicating R-value of each piece of insulation 12 inches and wider in width.


	2.2 SPRAY POLYURETHANE FOAM SEALANT
	A. Spray Polyurethane Foam Sealant:  ASTM C 518 and as follows:
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Type A – Dow Corporation; "Great Stuff Pro Gaps and Cracks Insulating Foam Sealant."
	b. Type B – Dow Corporation; "Froth Pak Foam Sealant."




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation, including removing projections capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Install insulation with manufacturer's R-value label exposed after insulation is installed.
	D. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill voids with insulation. Remove projections that interfere with placement.
	E. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or required to make up total thickness or to achieve R-v...

	3.3 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION
	A. Blanket Insulation: Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.

	B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Glass-Fiber Insulation: Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft.
	2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.
	a. Spray Polyurethane Insulation Schedule:
	1) Type A – Use in all joints and cracks in exterior building envelope from ¼-inch wide up to 2-inches wide.

	b. Joints Included:



	3.4 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.
	B. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.



	079200 FL - Joint Sealants.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Urethane joint sealants.
	2. Mildew-resistant joint sealants.
	3. Latex joint sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each joint-sealant product.
	B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification: For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching the appearance of exposed surfaces adjacent to joint...
	D. Joint-Sealant Schedule: Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and witnessed by a qualified testing agency.
	B. Sample Warranties: For special warranties.

	1.5 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing...
	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 URETHANE JOINT SEALANTS
	A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Uses T and NT.
	1. Products: Subject to compliance with requirements, provide the following:
	a. Sika Corporation U.S.; "Sikaflex 15LM".

	2. Joint Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	3. Joint Locations:
	a. Control joints on exposed interior surfaces of exterior walls.



	2.3 MILDEW-RESISTANT JOINT SEALANTS
	A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide to prevent mold and mildew growth.
	B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25,...
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; "786-M White".
	b. GE Silicones; "SCS1700 Sanitary".
	c. Sika Corporation U.S.; "Bondaflex Sil 100 WF".
	d. Pecora Corporation; "898 NST".
	e. Sherwin Williams Company (The); "White Lightning Silicone All Purpose Sealant".
	f. Tremco Incorporated; "Tremsil 200".

	2. Joint Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces.
	3. Joint Locations:
	a. Joints between plumbing fixtures and adjoining walls, floors and counters.



	2.4 LATEX JOINT SEALANTS
	A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Master Builders Solutions; "MasterSeal NP520".
	b. Pecora Corporation; "AC-20".
	c. Sherwin-Williams Company (The); "950A Siliconized Acrylic Latex Caulk".
	d. Tremco Incorporated; "Tremflex 834".
	e. Sherwin Williams; "SherMax Acrylic".

	2. Joint Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	a. Control joints on exposed surfaces of walls.



	2.5 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin) and as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise con...
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where app...

	2.6 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in a...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants. Remove loose particles remaining after c...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.
	d. Exterior insulation and finish systems.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint substrates include the following:
	a. Metal.
	b. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instruction...
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove ta...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application, and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated.


	3.4 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...



	081113 FL - Hollow Metal Doors and Frames.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes hollow-metal doors, frames and accessories.
	B. Related Requirements:
	1. Division 08 Section "Door Hardware" for door hardware for hollow-metal doors.
	2. Division 09 Section "Painting and Finishing" for finishing.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Pr...

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings:  Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.

	C. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.6 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.

	1.7 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review specification requirements.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	1. Provide additional protection to prevent damage to factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 4-inch- high wood blocking.  Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Ceco Door Products; an Assa Abloy Group company.
	2. Curries Company; an Assa Abloy Group company.
	3. Pioneer Industries, Inc.
	4. Republic Doors and Frames.
	5. Steelcraft; an Ingersoll-Rand company.

	B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

	2.2 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames:  SDI A250.8, Level 2.
	1. Physical Performance:  Level B according to SDI A250.4.
	2. Doors:
	a. Type:  As indicated in the Door and Frame Schedule.
	b. Thickness:  1-3/4 inches.
	c. Face:  Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch.
	d. Edge Construction:  Model 2, Seamless.
	e. Core:  Polystyrene.

	3. Frames:
	a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch.
	b. Construction:  Full profile welded.

	4. Exposed Finish:  Prime.


	2.3 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 inch thick.
	2. Compression Type for Drywall Slip-on Frames:  Adjustable compression anchors.
	3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.4 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	F. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	G. Grout:  ASTM C 476, except with a maximum slump of 4 inches, as measured according to ASTM C 143/C 143M.
	H. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for com...
	I. Glazing:  Comply with requirements in Division 08 Section "Glazing."
	J. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.5 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensu...
	B. Hollow-Metal Doors:
	1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch, steel vertical stiffeners of same material as face sheets extending full-door height, with vertical webs spaced not more than 6 inches apart.  Spot weld to face sheets no more than ...
	2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches.
	3. Top Edge Closures:  Close top edges of doors with inverted closures, except provide flush closures at exterior doors of same material as face sheets.
	4. Bottom Edge Closures:  Close bottom edges of doors where required for attachment of weather stripping with end closures or channels of same material as face sheets.
	5. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit moisture to escape.  Seal joints in top edges of doors against water penetration.

	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Sidelight and Transom Bar Frames:  Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame.  Fasten members at crossings and to jambs by butt welding.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be grouted.
	4. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms of jambs.
	5. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Masonry Type:  Locate anchors not more than 16 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c., to match coursing, and as follows:
	1) Two anchors per jamb up to 60 inches high.
	2) Three anchors per jamb from 60 to 90 inches high.
	3) Four anchors per jamb from 90 to 120 inches high.
	4) Four anchors per jamb plus one additional anchor per jamb for each 24 inches or fraction thereof above 120 inches high.

	b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of frame.  Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb up to 60 inches high.
	2) Four anchors per jamb from 60 to 90 inches high.
	3) Five anchors per jamb from 90 to 96 inches high.
	4) Five anchors per jamb plus one additional anchor per jamb for each 24 inches or fraction thereof above 96 inches high.

	c. Compression Type:  Not less than two anchors in each frame.
	d. Postinstalled Expansion Type:  Locate anchors not more than 6 inches from top and bottom of frame.  Space anchors not more than 26 inches o.c.

	6. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers as follows.  Keep holes clear during construction.
	a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-metal work for hardware.

	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with butted hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-metal work.
	2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each glazed lite is capable of being removed independently.
	3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.
	4. Provide loose stops and moldings on inside of hollow-metal work.
	5. Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.


	2.6 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. At fire-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install frames with removable stops located on secure side of opening.
	d. Install door silencers in frames before grouting.
	e. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	f. Check plumb, square, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.
	g. Field apply bituminous coating to backs of frames that will be filled with grout containing antifreezing agents.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames.
	4. In-Place Metal or Wood-Stud Partitions:  Secure slip-on drywall frames in place according to manufacturer's written instructions.
	5. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Steel Doors:
	a. Between Door and Frame Jambs and Head:  1/8 inch plus or minus 1/32 inch.
	b. Between Edges of Pairs of Doors:  1/8 inch to 1/4 inch plus or minus 1/32 inch.
	c. At Bottom of Door:  3/4 inch plus or minus 1/32 inch.
	d. Between Door Face and Stop:  1/16 inch to 1/8 inch plus or minus 1/32 inch.


	D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow-metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or o...
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	E. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.



	087100 FL - Door Hardware.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Door hardware for swinging doors.

	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	1. Provide complete manufacturer's catalog cuts for each item scheduled.

	B. Samples for Initial Selection:  For plastic protective trim units in each finish, color, and texture required for each type of trim unit indicated.
	C. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing fabrication and assembly of door hardware, as well as installation procedures and diagrams.  Coordinate final door hardware schedule with doors, frames, and relat...
	1. Submittal Sequence:  Submit door hardware schedule concurrent with submissions of Product Data, Samples, and Shop Drawings.  Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate the fabrication of...
	2. Format:  Use same scheduling sequence and format and use same door numbers as in the Contract Documents, in vertical format (horizontal format will not be reviewed).
	3. Content:  Include the following information:
	a. Identification number, location, hand, fire rating, size, and material of each door and frame.
	b. Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	c. Complete designations, including name and manufacturer, type, style, function, size, swing, quantity, function, and finish of each door hardware product.
	d. Description of electrified door hardware sequences of operation and interfaces with other building control systems.
	e. Fastenings and other pertinent information.
	f. Explanation of abbreviations, symbols, and codes contained in schedule.
	g. Mounting locations for door hardware.
	h. List of related door devices specified in other Sections for each door and frame.



	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer and Architectural Hardware Consultant.
	B. Product Certificates:  For electrified door hardware, from the manufacturer.
	1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	C. Product Test Reports:  For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	D. Warranty:  Special warranty specified in this Section.

	1.5 CLOSEOUT SUBMITTALS
	A. Manufacturer's data for each piece of hardware.
	B. Maintenance Data:  For each type of door hardware to include in maintenance manuals.
	C. Installation instructions for each piece of hardware for each door.
	D. Final, as-built copy of hardware and keying schedule.
	E. Warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved by product manufacturers and an Architectural Hardware Consultant who is available during the course of the Work to consult with Contractor, Architect, ...
	1. Warehousing Facilities:  In Project's vicinity.
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	3. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	B. Source Limitations:  Obtain each type of door hardware from a single manufacturer.
	C. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do not require use of a key, tool, or special knowledge for operation.
	D. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf.
	2. Comply with the following maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door.

	3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more than 1/2 inch high.
	4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches from the latch, measured to the leading edge of the door.

	E. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." In addition to Owner, Contractor, and Architect, conference participants shall also include Installer's...
	1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for future expansion.
	2. Preliminary key system schematic diagram.
	3. Requirements for key control system.
	4. Requirements for access control.
	5. Address for delivery of keys.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.

	1.8 COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast anchoring inserts into concrete.
	B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicat...
	C. Security:  Coordinate installation of door hardware, keying, and access control with the Owner.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise indicated.
	a. Manual Closers:  10 years from date of Substantial Completion.
	b. Locksets:  10 years from date of Substantial Completion.



	1.10 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Follow-Up Services:  The hardware installer shall confirm, in writing, the operation of all door hardware is within tolerances prior to the General Contractor requesting Substantial Completion.  In addition to warranty service required for issues r...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article to comply with requirements in this Section.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named manufacturers' products.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article.  Products are identified by using door hardware designati...
	1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements.  Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Arti...

	C. Basis of Design:  Hardware scheduled in Part 3 "Door Hardware Schedule" shall be considered the Basis of Design product.  Acceptable manufacturers listed in this Part shall provide products that meet or exceed the published data of the Basis of Des...

	2.2 HINGES
	A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-metal frames.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hager Companies.
	b. IVES Hardware; an Allegion company.
	c. McKinney Products Company; an ASSA ABLOY Group company.
	d. Stanley Commercial Hardware; a dormakaba company.



	2.3 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions:  As indicated in door hardware schedule.
	B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors.
	C. Lock Backset:  2-3/4 inches, unless otherwise indicated.
	D. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	E. Bored Locks:  BHMA A156.2; Security Grade 1; stamped steel case with steel or brass parts; Series 4000.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Best; a dormakaba company.
	c. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	d. Schlage Commercial Lock Division; an Allegion company.
	e. Stanley Commercial Lock; a dormakaba company.



	2.4 MANUAL FLUSH BOLTS
	A. Manual Flush Bolts:  BHMA A156.16; minimum 3/4-inch throw; designed for mortising into door edge, furnished with dustproof strikes and mounting plates required to secure to finished floor.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Door Controls International, Inc.



	2.5 LOCK CYLINDERS
	A. Lock Cylinders:  Owner will provide and install.  Contractor shall confirm keyway and core type (FSIC or SFIC) with Owner.
	B. Construction Cores:  Contractor shall provide construction cores that are replaceable by permanent, interchangeable cores (confirm type with the Owner)

	2.6 SURFACE CLOSERS
	A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm.  Comply with manufacturer's written recommendations for size of door closers depending...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	b. DORMA Architectural Hardware; a dormakaba company.
	c. LCN Closers; an Allegion company.
	d. Norton Door Controls; an ASSA ABLOY Group company.
	e. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	f. Stanley Commercial; a dormakaba company.



	2.7 OVERHEAD STOPS AND HOLDERS
	A. Overhead Stops and Holders:  BHMA A156.8.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Glynn-Johnson; an Allegion company.
	b. Rockwood; an ASSA ABLOY Group company.
	c. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	d. Rixon Specialty Door Controls; an ASSA ABLOY Group company.
	e. National Guard Products.



	2.8 DOOR SILENCERS
	A. Door Silencers:  BHMA A 156.16; rubber door silencer.
	1. Basis of Design:  Subject to compliance with requirements, Door Silencers incorporated into the project shall be based on products as follows:
	a. Rockwood Manufacturing Company, an ASSA ABLOY Group company; "608".

	2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	a. IVES Hardware, an Allegion Company.



	2.9 DOOR GASKETING
	A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hager Companies.
	b. National Guard Products, Inc.
	c. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	d. Reese Enterprises, Inc.
	e. Zero International; an Allegion brand.



	2.10 METAL PROTECTIVE TRIM UNITS
	A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch- thick stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. IVES Hardware; an Allegion company.
	b. Hager Companies.
	c. National Guard Products, Inc.



	2.11 FABRICATION
	A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rated labels and as otherwise approved by Architect.
	1. Manufacturer's identification is permitted on rim of lock cylinders only.

	B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality equal to or greater than that of s...
	C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws.  Provide screws that comply with commercially recognized industry standards for application intended, except alumi...
	1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, except for units already specified with concealed fasteners.  Do not use through bolts for installation where bolt head or nut on opposite face is exposed unless it...
	a. Steel through bolts required at the following locations (no exceptions):
	1) Door closers at all locations.


	2. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
	3. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.
	4. Self-drilling "Tek" type screws are not acceptable.  Use only fasteners supplied by hardware manufacturer.
	5. Where it is not possible to reinforce substrate adequately for screws, use through-bolts with sleeves or use sex bolts.
	a. Do not use where head or nut would be exposed on face of door, unless specifically indicated or made necessary by other requirements.

	6. Use expansion shield anchors in concrete and masonry.


	2.12 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.

	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.

	B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, ...
	1. Use manufacturers supplied installation templates.
	3. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.

	C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches of door height, whichever is more stringent, unless ot...
	D. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	E. Closers:
	1. Install door closer mounting brackets, arms, plates, and miscellaneous equipment as necessary to mount all door closers inside room, or out of corridor at every instance where a door closer is specified.  No door closers (nor parts, nor accessories...

	F. Thresholds:  Set thresholds for exterior doors and other doors indicated in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."  Provide Tampin expansion bolts at all thresholds.
	G. Stops:  Provide wall stops for doors unless floor or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they will impede traffic.
	H. Door Silencers:  Furnish at all hollow metal and wood frames.  Each door leaf shall be supplied with three (3) bumpers each side.  Do not provide on doors with sound seals or on exterior doors.
	I. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.  All exterior doors shall be installed with a complete set of gasketing (including thresholds, sweeps, seals, astragals, and drips) whether specifically scheduled or...
	J. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	K. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.
	L. Primed Hardware:  Paint factory-primed hardware in accordance with Division 09 Section "Painting & Finishing."

	3.4 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate...
	1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close freely from an open position of 30 degrees.
	2. Door Closers:  Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Prior to Occupancy Adjustment: Adjust door closers to overcome air pressure produced by HVAC systems.  If HVAC pressure, whether negative or positive, negates proper operation or function of any closing or latching device, or inhibits manufacturer(...
	C. Post Occupancy Adjustment:  Review operation of door hardware six to eight weeks after Substantial Completion in the presence of the Owner's Representative.  Adjust hardware as required to ensure proper operation.
	1. Contractor will be required to re-visit site to adjust hardware omitted from onsite review.


	3.5 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.7 HARDWARE MANUFACTURER LEGEND
	Symbol  Manufacturer
	IV    Ives
	SC   Schlage
	GJ   Glynn-Johnson
	LN   LCN
	ZI    Zero International

	3.8 DOOR HARDWARE SCHEDULE
	MARK 1
	Door 117   HM DR X HM FR
	IV Hinges 5BB1 US26D
	SC Lockset ND75PD x RHO US26D
	SC Cylinder by Owner Contractor Core (FSIC/SFIC – confirm with Owner) --
	LN OH Closer 4050A x 3049CNS x TBTRX PP
	ZI Threshold 65A AL
	ZI Frame Seals 8877AA AL
	ZI Door Sweep 111AA AL



	092216 FL - Non-Structural Metal Framing.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
	2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports: Submit evaluation reports certified under an independent third party inspection program administered by an agency accredited by IAS to ICC-ES AC98, IAS Accreditation Criteria for Inspection Agencies.
	B. Manufacturer's Certification:  Submit manufacturer's certification of product compliance with codes and standards along with product literature and data sheets for specified products.


	PART 2 -  PRODUCTS
	2.1 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating:  Comply with ASTM C 645; roll-formed from hot-dipped galvanized steel; complying with ASTM A 1003/A 1003M and ASTM A 653/A 653M G40 (Z120) or having a coating that provides equivalent corrosion resistance.  A40 galvannealed prod...

	B. Studs and Runners:  ASTM C 645. Use either steel studs and runners or "EQ" Equivalent Gauge steel studs and runners where required for STC indicated.
	1. Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.0296 inch.
	b. Depth:  As indicated on Drawings.

	2. Dimpled Steel Studs and Runners:
	a. Minimum Base-Metal Thickness:  0.033 inch.
	b. Depth:  As indicated on Drawings.

	3. Basis of Design:  Subject to compliance with requirements, provide products based on products as manufactured by:
	a.  ClarkDietrich Building Systems.

	4. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from another manufacturer that meet or exceed the published data of the specified Basis of Design manuf...

	C. Slip-Type Head Joints:  Where indicated, provide the following:
	1. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection and drift of structure above; in thickness not less than indicated for studs, in width to accommo...
	a. Basis of Design:  Subject to compliance with requirements, Deflection Track incorporated into the project shall be based on products as follows:
	1) ClarkDietrich Building Systems; "Max Trak 2D."




	2.2 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.3 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application:  16 inches o.c. unless otherwise indicated.

	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around d...
	1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.

	E. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch from the plane formed by faces of adjacent framing.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.

	B. Related Requirements:
	1. Division 04 Section "Unit Masonry" for installation at masonry walls.
	4. Division 09 Section "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board panels.
	5. Division 09 Section "Acoustical Insulation and Sealant" for acoustical insulation and sealants used for STC-rated assemblies and acoustically-treated assemblies.
	6. Division 09 Section "Painting and Finishing."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For the following products:
	1. Trim Accessories:  Full-size Sample in 12-inch- long length for each trim accessory indicated.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers for the following products listed:
	B. Gypsum Wallboard:  ASTM C 1396/C 1396M.
	1. Thickness:  5/8 inch (15.9 mm) unless indicated otherwise.
	2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling.
	3. Products:
	a. Georgia Pacific Gypsum; "Fireguard Gypsum Board".

	4. Locations: Walls, soffits, etc.

	C. Impact-Resistant Gypsum Board:  ASTM C 1396, C 1629, D 4977, D 5420, and E 695.
	1. Thickness:  5/8 inch, unless noted otherwise
	3. Long Edges:  Tapered.
	4. Fire Rated:  Type X where required for fire rating.
	5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.
	6. Products:
	a. CertainTeed Corporation; Extreme Impact Resistant Drywall with M2Tech."

	7. Locations: General storage and as indicated on drawings.


	2.2 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized steel sheet.
	2. Shapes:
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.



	2.3 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use drying-type, all-purpose compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.


	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	D. Acoustical Joint Sealant:  As specified in Division 07 Section "Acoustical Joint Sealant."
	E. Thermal Insulation:  As specified in Division 07 Section "Insulation."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels are exposed.  Seal joints...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner construction.  Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers.  Float gypsum panels over these mem...

	3.3 INSTALLATION OF INTERIOR GYPSUM BOARD
	A. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.

	3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

	B. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	4. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.


	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners.
	2. Bullnose Bead:  Use where indicated.
	3. LC-Bead:  Use where gypsum panels are tightly abutted to other construction and back flange can be attached to framing or supporting substrate.
	4. L-Bead:  Use where edge trim can only be installed after gypsum panels are installed.
	5. U-Bead:  Use at exposed panel edges and where indicated.


	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 2:  Panels that are substrate for tile.
	3. Level 3:  For concealed areas of fire-resistive-rated assemblies, sound rated assemblies, areas receiving heavy-textured finish.
	4. Level 4:  At panel surfaces that will be exposed to view unless otherwise indicated.
	a. Primer and its application to surfaces are specified in Division 09 Section "Painting & Finishing."



	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.



	099100 FL - Painting and Finishing.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of paint systems on substrates.
	B. Related Requirements:
	1. Requirements for preparing, priming, painting, and finishing are included throughout the specifications.  All specification sections shall be reviewed for painting and finishing requirements.


	1.3 DEFINITIONS
	A. Gloss Level 1 (Matte Flat Finish):  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 2 (Velvet-Like Flat Finish):  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 3 (Eggshell Finish):  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 4 (Satin Finish):  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level 5 (Semi-Gloss Finish):  35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 6 (Gloss Finish):  70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level 7 (High-Gloss Finish):  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.
	1. Submit manufacturer's standard "fan deck" of colors.

	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 8 inches square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.
	5. Architect will furnish color schedule approximately 10 weeks after receipt of samples and other color-dependent submittals of other specification sections.

	D. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Paint:  10 percent, but not less than 5 gal. of each material and color applied.


	1.6 QUALITY ASSURANCE
	A. Applicator Qualifications:  Engage an experienced applicator who has completed painting system applications similar in material and extent to those indicated for the Project that have resulted in a construction record of successful in-service perfo...
	B. Single-Source Responsibility:  Provide primers and undercoat paint produced by the same manufacturer as the finish coats.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue with manufacturer's data.
	2. Remove rags and waste from storage areas daily.
	3. Protect product from freezing.


	1.8 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints in rain, snow, fog, mist, or when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.
	C. Where moisture is present, the general contractor shall provide the necessary ventilation to establish appropriate condition.  Should the surface be too dry for the product application, the painting contractor shall provide the necessary methods to...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. The Sherwin Williams Company (SW).
	2. PPG PAINTS Architectural Coatings (PPG).


	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction.
	C. Colors:  As selected by Architect from manufacturer's full range.
	1. Exterior Work:  Match existing adjacent wall.

	D. Multiple Colors:  Each room or space may have walls of more than one color.  The right is reserved to vary the color after the first coat.
	E. Color Guarantee:  Painting Contractor shall guarantee all in-place paint and stain colors to match colors selected.  Obtain copies of standard color charts used, and be certain all in-place paint and stain colors closely match selected colors.  Sur...

	2.3 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will be notified in advance and may be present when samples are taken.  If paint materials have already been delivered to Project site, samples may ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces ...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent.
	2. Masonry (Clay and CMU):  12 percent.
	3. Wood:  15 percent.
	4. Gypsum Board:  12 percent.
	5. Plaster:  12 percent.

	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Plaster Substrates:  Verify that plaster is fully cured.
	E. Portland Cement Plaster Substrates:  Verify that plaster is fully cured.
	F. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	G. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. General: All areas listed in the Room Finish Schedule as receiving paint (i.e. walls, ceilings, etc.) shall be inclusive of all non-factory finished surfaces.  All costs of preparation, cleaning, protection, priming, finishing, cleaning, etc. shall...
	B. Comply with manufacturer's written instructions and recommendations in "MPI Manual" as applicable to substrates indicated.
	C. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	D. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	E. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	F. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written instructions.
	G. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer.
	H. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	I. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	J. Aluminum Substrates:  Remove loose surface oxidation.
	K. Wood Substrates for Painting:
	1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  Sand smooth when dried.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and according to recommendations in "MPI Manual."
	1. Materials shall be applied with roller or brush, except that spraying will be permitted for items such as mechanical equipment, grilles, or similar items.  Mask off adjoining areas not receiving a spray finish against overspray.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on existing surfaces painted previously or on items that are factory primed or factory finished if acceptable to topcoat manufacturers.
	a. Spot prime where required or provide alternative preparation product as recommended by manufacturer.


	B. Apply stains and finishes according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	1. Use applicators and techniques suited for finish and substrate indicated.

	C. If, in the opinion of the Architect, adequate block filler, primer, paint or coating coverage is not provided, Contractor shall apply additional coats to satisfy Architect, at no additional cost to the Owner.
	D. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	E. Apply paints, stains and finishes to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	F. Paint exposed surfaces whether or not colors are designated in "schedules", except where natural finish of materials is specifically noted as a surface not to be painted.  Where items or surfaces are not specifically mentioned, paint same as adjace...

	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 PAINTING AND FINISHING SCHEDULE
	A. Concrete  and Masonry Substrates
	1. Interior, Latex, Non-Traffic Surfaces:  Gloss Level 3
	a. SW Filler (masonry): PrepRite Block Filler (B25W25)
	Primer (concrete): Loxon Masonry Primer
	1st coat: ProMar 200 Zero VOC
	2nd coat:  ProMar 200 Zero VOC
	b. PPG Filler (masonry): SPEEDHIDE Hi Fill Latex Block Filler 6-15X1 Series

	2. Interior, Latex, Traffic Surfaces: Gloss Level 3
	a. SW 1st coat: Armorseal Tread Plex
	b. PPG 1st coat: Aquapon WB Epoxy 98


	B. Metal Substrates:
	1. Interior, Ferrous Metals, Latex: Gloss Level 5
	a. SW Primer*: DTM Primer / Finish
	b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020
	*Spot prime where metals are shop coated or primed

	2. Interior, Ferrous Metals, Dryfall, Latex: Gloss Level 1
	a. SW Primer*: Pro-Cryl Universal Primer
	b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020
	*Spot prime where metals are shop coated or primed

	3. Exterior, Ferrous Metals, Latex Paint Over Alkyd Primer System: Gloss Level 5
	a. SW Primer: Kem Bond Alkyd Primer
	b. PPG Primer: SPEEDHIDE Galvanized Steel Primer 6-209 Series

	4. Non-Ferrous Metals, (Galvanized), Latex: Gloss Level 5
	a. SW Primer: DTM Primer / Finish
	b. PPG Primer: SPEEDHIDE Galvanized Steel Primer 6-209 Series


	C. Wood Substrates:
	1. Interior, Latex  Paint System: Gloss Level 5
	a. SW Primer: ProMar 200 Zero VOC Primer
	b. PPG Primer: SEAL GRIP Universal Primer 17-921 Series


	D. Gypsum Board Substrates:
	1. Interior, Latex Paint System: Gloss Level 3
	a. SW Primer: ProMar 200 Zero VOC Primer
	b. PPG Primer: SPEEDHIDE Zero Primer 6-4900XI
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corner guards.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, impact strength, dimensions of individual components and profiles, and finishes.

	B. Samples for Verification: For each type of exposed finish on the following products, prepared on Samples of size indicated below:
	1. Corner Guards: 12 inches long. Include example top caps.


	1.4 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each type of corner guard product to include in maintenance manuals.
	1. Include recommended methods and frequency of maintenance for maintaining best condition of plastic covers under anticipated traffic and use conditions. Include precautions against using cleaning materials and methods that may be detrimental to fini...


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials, from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Corner-Guard Covers: Full-size plastic covers of maximum length equal to 2 percent of each type, color, and texture of cover installed, but no fewer than two, 84-inch- long units.
	2. Mounting and Accessory Components: Amounts proportional to the quantities of extra materials. Package mounting and accessory components with each extra material.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store corner guards in original undamaged packages and containers inside well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.
	1. Maintain room temperature within storage area at not less than 70 deg F during the period plastic materials are stored.
	2. Keep plastic materials out of direct sunlight.
	3. Store plastic wall- and door-protection components for a minimum of 72 hours, or until plastic material attains a minimum room temperature of 70 deg F.
	a. Store corner-guard covers in a vertical position.



	1.8 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of wall- and door-protection units that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including detachment of components from each other or from the substrates, delamination, and permanent deformation beyond normal use.
	b. Deterioration of metals, metal finishes, plastics, and other materials beyond normal use.

	2. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain wall- and door-protection products from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Surface Burning Characteristics: Comply with ASTM E84 or UL 723; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index: 25 or less.
	2. Smoke-Developed Index: 450 or less.


	2.3 CORNER GUARDS
	A. Surface-Mounted, Plastic-Cover Corner Guards: Manufacturer's standard assembly consisting of snap-on, resilient plastic cover installed over retainer; including mounting hardware; fabricated with 90- or 135-degree turn to match wall condition.
	1. Basis of Design:  Subject to compliance with requirements, Corner Guards incorporated into the project shall be based on products as follows:
	a. IPC Door and Wall Protection Systems; Division of InPro Corporation; "Surface-Mount Corner Guard Model 160."

	2. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	a. Construction Specialties, Inc.

	3. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness; as follows:
	a. Profile: Nominal 2-inch-long leg and 1/4-inch corner radius.
	b. Height:  8 feet.
	c. Color and Texture:  As selected by Architect from manufacturer's full range.

	4. Retainer Clips: Manufacturer's standard impact-absorbing clips.
	5. Top and Bottom Caps: Prefabricated, injection-molded plastic; color matching cover; field adjustable for close alignment with snap-on cover.


	2.4 MATERIALS
	A. Plastic Materials: Chemical- and stain-resistant, high-impact-resistant plastic with integral color throughout; extruded and sheet material as required, thickness as indicated.
	B. Fasteners: Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts, and other fasteners compatible with items being fastened. Use security-type fasteners where exposed to view.

	2.5 FABRICATION
	A. Fabricate corner guards according to requirements indicated for design, performance, dimensions, and member sizes, including thicknesses of components.

	2.6 FINISHES
	A. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and wall areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine walls to which corner guards will be attached for blocking, grounds, and other solid backing that have been installed in the locations required for secure attachment of support fasteners.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Complete finishing operations, including painting, before installing corner guards.
	B. Before installation, clean substrate to remove dust, debris, and loose particles.

	3.3 INSTALLATION
	A. Installation Quality: Install corner guards according to manufacturer's written instructions, level, plumb, and true to line without distortions. Do not use materials with chips, cracks, voids, stains, or other defects that might be visible in the ...
	B. Mounting Heights: Install corner guards in locations and at mounting heights indicated on Drawings.
	C. Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and other accessories required for a complete installation.
	1. Provide anchoring devices and suitable locations to withstand imposed loads.
	2. Adjust end and top caps as required to ensure tight seams.


	3.4 CLEANING
	A. Immediately after completion of installation, clean plastic covers and accessories using a standard ammonia-based household cleaning agent.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manually operated roller shades with single rollers.

	B. Related Requirements:
	1. Division 06 Section "Miscellaneous Rough Carpentry" for wood blocking and grounds for mounting roller shades and accessories.
	2. Division 07 Section "Joint Sealants" for sealing the perimeters of installation accessories for light-blocking shades with a sealant.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Roller-Shade Schedule:  Use same designations indicated on Drawings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of shadeband material, signed by product manufacturer.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roller shades to include in maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and shadeband material indicated, but no fewer than two units.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.9 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when o...
	B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardwa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design:  Subject to compliance with requirements, Roller Window Shades incorporated into the project shall be based on products as manufactured by Mecho Shade Systems, Inc.:
	1. Manual Shades:  "Mecho/5."

	B. Acceptable Manufacturers:  Subject to compliance with requirements, in lieu of the Basis of Design manufacturer, Contractor may provide products from the following manufacturers that meet or exceed the published data of the specified Basis of Desig...
	1. Draper Inc.
	2. Hunter Douglas Contract.
	3. Lutron Electronics Co., Inc.

	C. Source Limitations:  Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS
	A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that stops shade movement when bead chain is released; permanently adjusted and lubricated.
	1. Bead Chains:  Nickel-plated metal.
	a. Loop Length:  Full length of roller shade.
	b. Limit Stops:  Provide upper and lower ball stops.


	B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required to accommodate operating mechanisms and weights and widths of shadebands indicated without deflection.  Provide with permanently lubricated dr...
	1. Roller Drive-End Location:  Right side of inside face of shade.
	2. Direction of Shadeband Roll:  Regular, from back of roller.
	3. Shadeband-to-Roller Attachment:  Manufacturer's standard method.

	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.
	D. Shadebands:
	1. Shadeband Material:  Light-blocking fabric.
	2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum.
	a. Type Enclosed in sealed pocket of shadeband material.
	b. Color and Finish:  As selected by Owner from manufacturer's full range.


	E. Installation Accessories:
	1. Front Fascia:  Aluminum extrusion that conceals front and underside of roller and operating mechanism and attaches to roller endcaps without exposed fasteners.
	a. Shape:  L-shaped.
	b. Height:  Manufacturer's standard height required to conceal roller and shadeband when shade is fully open, but not less than 3 inches.

	2. Endcap Covers:  To cover exposed endcaps.
	a. Height:  Manufacturer's standard height required to enclose roller and shadeband when shade is fully open, but not less than 6 inches.
	b. Provide pocket with lip at lower edge to support acoustical ceiling panel.

	3. Closure Panel and Wall Clip:  Removable aluminum panel designed for installation at bottom of site-constructed ceiling recess or pocket and for snap-in attachment to wall clip without fasteners.
	a. Closure-Panel Width:  2 inches.

	4. Installation Accessories Color and Finish:  As selected from manufacturer's full range.


	2.3 SHADEBAND MATERIALS
	A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	B. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant.
	1. Source:  Roller-shade manufacturer.
	2. Type:  Fiberglass with acrylic backing.
	3. Thickness:  .012".
	4. Weight:  .81 lbs/sy.
	5. Roll Width:  As indicated on Drawings.
	6. Color:  As selected by Owner from manufacturer's full range.


	2.4 ROLLER-SHADE FABRICATION
	A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including requirements for flexible, chain-loop devices; lead content of components; and warning labels.
	B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F:
	1. Outside of Jamb Installation:  Width and length as indicated, with terminations between shades of end-to-end installations at centerlines of mullion or other defined vertical separations between openings.

	C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible except as follows:
	1. Vertical Shades:  Where width-to-length ratio of shadeband is equal to or greater than 1:4, provide battens and seams at uniform spacings along shadeband length to ensure shadeband tracking and alignment through its full range of movement without d...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ROLLER-SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches to interior face of glass.  Allow clearances for window operation hardware.

	B. Electrical Connections:  Connect motor-operated roller shades to building electrical system.

	3.3 ADJUSTING
	A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	3.4 CLEANING AND PROTECTION
	A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.



	220500-Common Work Requirements - Plumbing Construction.pdf
	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 materials and methods that are common to various Plumbing Systems.

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	F. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.


	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Mechanical sleeve seals.
	2. Escutcheons.

	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications”.
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping”.
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are ...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.7 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for all system items requiring access that are concealed behind finished surfaces.


	PART 2 -  PRODUCTS
	2.1 PIPE, TUBE, AND FITTINGS
	A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining methods.
	B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

	2.2 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness unless thickness or specific material is indicated.
	a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

	2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and full-face or ring type, unless otherwise indicated.

	C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.

	2.3 DIELECTRIC FITTINGS
	A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or weld-neck end connections that match piping system materials.
	B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
	C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F.
	1. Manufacturers:
	a. Capitol Manufacturing Co.
	b. Epco Sales, Inc.
	c. Hart Industries, International, Inc.
	d. Watts Industries, Inc.; Water Products Div.
	e. Zurn Industries, Inc.; Wilkins Div.


	D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150 minimum working pressure as required to suit system pressures.
	1. Manufacturers:
	a. Capitol Manufacturing Co.
	b. Epco Sales, Inc.
	c. Watts Industries, Inc.; Water Products Div.


	E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.
	1. Manufacturers:
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Pipeline Seal and Insulator, Inc.

	2. Separate companion flanges and steel bolts and nuts shall have 150 psi minimum working pressure where required to suit system pressures.

	F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F (107 deg C).
	1. Manufacturers:
	a. Perfection Corp.
	b. Precision Plumbing Products, Inc.
	c. Sioux Chief Manufacturing Co., Inc.



	2.4 SLEEVES
	A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint.
	B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
	C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring and bolts and nuts for membrane flashing.

	2.5 ROOF PENETRATIONS
	A. Provide pre-fabricated roof cub with piping portal for all pipe gas piping penetrations through the roof.  Curbs to be manufactured by the Pate Co. or equal.
	B. Roof Curbs with Pipe Portals:  Provide prefabricated galvanized steel roof curbs fabricated from minimum 16 gauge steel with welded corners.  Curbs to be internally reinforced, factory insulated with 1.5” thick 3 lb. Density fiberboard insulation. ...
	C. Refer to drawing details for the type of curb required for the specified roofing system.  Provide curbs with an integral metal cant, stepped integral metal cant raised the thickness of roof insulation or no integral cant, as required to suit the de...
	D. Pipe portal curb cover furnished with a laminated acrylic coated ABS plastic curb cover with pre-punched holes and molded sealing ring on a collared opening, and an EPDM compression molded cap with stainless steel snap lock clamps.  Curbs covers sh...

	2.6 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Cast-Brass Type:  With set screw.
	C. Finish:  Polished chrome-plated and Rough brass.

	2.7 FIRESTOPPING
	A. The contractor shall be responsible for providing permanent, UL approved firestopping systems for all penetrations through fire rated floor or fire rated wall assemblies.  All firestopping shall meet the requirements of ASTM E-814 and UL 1479.
	B. Subject to compliance with project requirements, firestopping materials may be provided by one of the following manufacturers:
	1. Specified Technologies Inc. (STI) Somerville, NJ.
	2. Tremco, Beechwood, OH.



	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. 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. ...
	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.  Maintain unobstructed passageway of not le...
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.  Install piping to permit valve servicing.  Install piping at indicated slopes.  Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Select system components with pressure rating equal to or greater than system operating pressure.
	I. Install escutcheons for penetrations of walls, ceilings, and floors.
	J. Sleeves are not required for core-drilled holes.
	K. Permanent sleeves are not required for holes formed by removable sleeves.
	L. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inches (50 mm) above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is specified.

	2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
	3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space between sleeve and pipe or pipe insulation.  Use the following sleeve materials:
	a. Steel Pipe Sleeves:  For pipes smaller than NPS 6 (DN 150).
	b. Steel Sheet Sleeves:  For pipes NPS 6 (DN 150) and larger, penetrating gypsum-board partitions.
	c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 inches (50 mm) above finished floor level.  Refer to Division...
	1) Seal space outside of sleeve fittings with grout.


	4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.

	M. Seal annular space between sleeve or opening and pipe or pipe insulation, using sealants appropriate for size, depth, and location of joint.
	N. Aboveground and Underground, Exterior-Wall Pipe Penetrations:  Provide Mechanical Sleeve Seal and wall sleeve.
	1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and sized per manufacturer’s recommendations.  Position the pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annul...
	O. Corrosion Protection:  Pipes passing through concrete walls and/or floors and through block walls shall be protected against external corrosion by a protective sheathing or wrapping that will withstand any reaction from wall or floor material.
	P. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at all pipe penetrations.  Where required seal all pipe penetrations with fire stop materials.
	Q. Roof penetrations:  provide roof curbs with pipe portals at all locations where gas piping penetrates the roof.
	R. Verify final equipment locations for roughing-in.
	S. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.
	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.


	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:
	1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final connection to each piece of equipment.
	3. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.  Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless othe...
	B. Install equipment to maintain unobstructed passageway of not less than 42” in width and 80” minimum head clearance as required by code.
	C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 INSTALLATION OF PIPING UNDER EXISITING FLOORS
	A. Where the drawings indicate new piping is to be installed under existing slab-on-grade construction, the installing contractor will be required to verify the location(s) of any existing pipes, conduits or any other system components, that are requi...



	220540-General Duty Valves for Plumbing Piping.pdf
	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. Ball valves.
	2. Butterfly valves.
	3. Check valves.


	1.3 SUBMITTALS
	A. Product Data:  For each type of valve indicated.

	1.4 QUALITY ASSURANCE
	A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance:  NSF 61 for valve materials for potable-water service.
	D. The installation and materials shall comply with the requirements of the 2015 International Plumbing Code and any applicable local code amendments.  Verify code with requirements with the local code officials.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	B. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	C. Valves in Insulated Piping:  With stem extensions and the following features:
	1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	2. Butterfly Valves:  With extended neck.

	D. Valve-End Connections:
	1. Flanged:  With flanges according to ASME B16.1 for iron valves.
	2. Solder Joint:  With sockets according to ASME B16.18.
	3. Threaded:  With threads according to ASME B1.20.1.

	E. Valve Bypass and Drain Connections:  MSS SP-45.

	2.2 BRASS BALL VALVES
	A. Two-piece full-port, Brass Ball Valves with Brass Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co.; Crane Valve Group; Crane Valves.
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Stockham.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Forged brass.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Brass.
	i. Ball:  Chrome-plated brass.



	2.3 BRONZE BALL VALVES
	A. Full-Port, Bronze Ball Valves with Bronze Trim:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.



	2.4 BUTTERFLY VALVES
	A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Iron Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Conbraco Industries, Inc.; Apollo Valves.
	b. Crane Co.; Crane Valve Group; Stockham Division.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-67, Type I.
	b. CWP Rating:  200 psig (1380 kPa).
	c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron.
	e. Seat:  EPDM.
	f. Stem:  One- or two-piece stainless steel.
	g. Disc:  Nickel-plated or -coated ductile iron.


	B. Grooved Copper Butterfly:  DN65-DN150, 300 psi max pressure rati4ng with copper tubing sized grooved ends.  Cast bronze body to CDA-836 (85-5-5-5).  Elastomer encapsulated ductile iron disc, ASTM A-536, Grade 65-45-12, with integrally cast stem.

	2.5 BRONZE SWING CHECK VALVES
	A. Class 125, Bronze Swing Check Valves with Bronze Disc:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co.; Crane Valve Group
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-80, Type 3.
	b. CWP Rating:  200 psig (1380 kPa).
	c. Body Design:  Horizontal flow.
	d. Body Material:  ASTM B 62, bronze.
	e. Ends:  Threaded.
	f. Disc:  Bronze.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defect...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow.

	3.3 ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing.  Replace valves if persistent leaking occurs.

	3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valve applications are not indicated, use the following:
	1. Shutoff Service:  Ball or butterfly valves.
	2. NPS 2-1/2 (DN 65) and Larger for Domestic Water:  Iron swing check valves with lever and weight or with spring or iron, center-guided check valves.
	END OF SECTION 22 05 40




	221110-Domestic Water Piping.pdf
	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. This section includes domestic water piping for underground, under slab and above ground installations including accessories.

	1.3 SUBMITTALS
	A. Product Data:  For the following products:
	1. Specialty valves.
	2. Piping materials.


	1.4 QUALITY ASSURANCE
	A. The installation shall comply with the requirements of the 2015 International Plumbing Code (I.P.C.) and any applicable local code amendments.  Verify the code with requirements with the local code official(s) before beginning the work.
	B. All domestic water system components require third party certification as indicated in Chapter 3; Table 303.4 of the IPC.
	C. All domestic water piping and fittings are required to bear the identification of the manufacturer as required in Chapter 3; paragraph 303.1 of the IPC.
	D. Comply with NSF 61 for potable domestic water piping and components.

	1.5 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt service to any portion of the existing occupied facilities until receiving permission.  If interruption of the existing service is required, coordinate the work with the Owner and, if necess...

	1.6 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. 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.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	1. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.

	B. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A) water tube, annealed temper.
	1. Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings.

	C. Press-Fit Joint Copper Piping Systems:  Provide Press-fit copper pipe products manufactured by Viega, Elkhart Products or NIBCO, Inc
	1. Hard Copper Tube:  ASTM B88.
	2. Copper fittings: ASME B16.18, ASME B16.22 or ASME B16.26.
	3. Press Fitting: Copper and copper alloy press fittings shall conform to material requirements of ASME B16.18 or ASME B16.22 and performance criteria of IAPMO PS 117. Sealing elements for press fittings shall be EPDM. Sealing elements shall be factor...

	D. PEX Distribution System: PEX-a (Engel-Method Crosslinked Polyethylene) Piping: ASTM F 876 and F877 (CAN/CSA-B137.5) by Uponor.

	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.

	2.4 FLEXIBLE CONNECTORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hyspan Precision Products, Inc.
	2. Metraflex, Inc.
	3. Universal Metal Hose; a Hyspan company.

	B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing.
	1. Working-Pressure Rating:  Minimum 200 psig (1380 kPa).
	2. End Connections NPS 2 (DN 50) and Smaller:  Threaded copper pipe or plain-end copper tube.
	3. End Connections NPS 2-1/2 (DN 65) and Larger:  Flanged copper alloy.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Instal...
	B. If contractor uses PEX Distribution System, install in accordance with manufactures recommendations.
	C. Install shutoff valve immediately upstream of each dielectric fitting.
	D. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.  Install exposed piping in equipment rooms and service areas at right angles or...
	E. Install piping adjacent to equipment and specialties to allow service and maintenance.  Install piping to permit valve servicing.
	F. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure rating used in applications below unless otherwise indicated.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	J. Install thermometers on inlet and outlet piping from each water heater.

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.  Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	B. 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.

	C. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	D. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools recommended by fitting manufacturer.
	E. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping systems.

	3.3 VALVE INSTALLATION
	A. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops.  Use ball valves for piping N...
	B. Install calibrated balancing valves in each hot-water circulation return branch and discharge side of each pump and circulator.  Set calibrated balancing valves partly open to restrict but not stop flow.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

	3.5 FLEXIBLE CONNECTOR INSTALLATION
	A. Install flexible connectors in suction and discharge piping connections to each domestic water pump and in suction and discharge manifold connections to each domestic water booster pump.

	3.6 PIPE HANGER AND SUPPORT INSTALLATION
	A. Support all domestic water piping in accordance with the 2015 International Plumbing Code or local code requirements.
	B. Hangers shall be of materials that will not support galvanic action.  Support piping with adjustable clevis hangers for all horizontal piping.  Provide a 12” long 18 gage protective saddle for all clevis hangers that support insulated piping.  Supp...
	C. Install hangers for copper tubing with the following spacing:
	1. NPS 1-1/4” and smaller:  6 feet maximum horizontal.
	2. NPS 1-1/2” and larger:  10 feet maximum horizontal.
	3. Install supports for vertical pipe at a maximum spacing of 10 feet.

	D. Install hangers for all sizes of PEX with the following maximum spacing:
	1. 32 inches maximum horizontal.
	2. Install supports for vertical pipe at a maximum spacing of 10 feet.


	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to equipment and machines to allow service and maintenance.
	B. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping materials.
	C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required by plumbing code.  Comply with requirements in Division 22 plumbing fixture Sections for connection sizes.


	3.8 ESCUTCHEON INSTALLATION
	A. Install escutcheons for penetrations of walls, ceilings, and floors.

	3.9 SLEEVE INSTALLATION
	A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, partitions, roofs, and walls.  Sleeves are not required for core-drilled holes.
	B. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.  Install sleeves in new partitions, slabs, and walls as they are built.
	C. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint sealants appropriate for size, depth, and location of joint.  Provide fireproofing where required.
	D. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using wall penetration systems.
	E. Install sleeve materials according to the following applications:
	1. Sleeves for Piping Passing through Concrete Floor Slabs:  Steel pipe.
	2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other Wet Areas: Steel pipe.  Extend sleeves 2 inches above finished floor level.
	3. Sleeves for Piping Passing through Gypsum-Board Partitions:
	a. Galvanized-steel sheet sleeves for pipes NPS 6 (DN 150) and larger.  Exception:  Sleeves are not required for water supply tubes and waste pipes for individual plumbing fixtures if escutcheons will cover openings.


	F. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.

	3.10 FIELD QUALITY CONTROL
	A. Test systems according to procedures of authorities having jurisdiction or, in absence of such procedures, testing shall be per the requirements on the International Plumbing Code Section 312, Test and Inspections.
	B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do not enclose, cover, or put piping into operation until it has been inspected and approved.
	C. Domestic water piping will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.11 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 flow of hot water 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.


	3.12 DISINFECTION OF POTABLE WATER SYSTEM(S)
	A. All domestic water piping shall be purged and disinfected prior to utilization.  The method to be followed shall be that required by the 2015 International Plumbing Code, Section 610, or the requirements of the local authorities.
	B. Prepare and submit reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Aboveground domestic water piping, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) copper solder-joint fittings; and soldered, press-fit or grooved joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty:  Use ball valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.
	2. Throttling Duty:  Use ball valves for piping NPS 2 (DN 50) and smaller.  Use butterfly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.
	3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves.
	4. Drain Duty:  Hose-end drain valves.

	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.



	221130-Domestic Water Pumps.pdf
	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 all bronze and bronze fitted in-line pumps used in domestic water systems.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include materials of construction, rated capacities, certified performance curves with operating points plotted on curves, operating characteristics, electrical characteristics, and furnished spec...
	B. Operation and Maintenance Data:  For domestic water pumps to include in operation and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. The installation shall comply with the requirements of the 2009 International Plumbing Code and any applicable local code amendments.  Verify the code with requirements with the local code officials before beginning the work.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written rigging instructions for handling.


	PART 2 -  PRODUCTS
	2.1 IN-LINE CENTRIFUGAL PUMPS
	A. Subject to compliance with requirements, provide pumps manufactured by one of the following:
	1. Armstrong Pumps Inc.
	2. Bell & Gossett Domestic Pump; ITT Corporation.
	3. PACO.
	4. TACO Incorporated.

	B. Description:  Factory-assembled and -tested, in-line, single-stage all bronze centrifugal pumps. Pumps to be suitable for operation at 225 degrees F and a working pressure of 175 psig.
	C. Pump Construction:
	1. Casing:  all bronze.
	2. Impeller:  cast bronze, statically and dynamically balanced, and keyed to shaft.
	3. Shaft and Shaft Sleeve:  Steel shaft, with copper-alloy shaft sleeve.
	4. Coupling:  Flexible.
	5. Seal:  internal flush mechanical seal, stainless-steel spring, ceramic seat, and Buna bellows and gasket.
	6. Bearings:  permanently lubricated.
	7. Shaft Coupling:  Flexible, capable of absorbing torsional vibration and shaft misalignment.

	D. Motor:  Single speed, with permanently lubricated ball bearings; and mounted to pump casing.  Motors to be non-over loading.
	E. Pump capacities and operating characteristics are noted on the drawings.
	F. Provide programmable seven-day electronic time clock with manual override.
	1. Enclosure:  NEMA 250, Type 1, suitable for wall mounting.
	2. Operation of Pump:  On or off.
	3. Transformer:  Provide if required.
	4. Power Requirement: 24-V ac or 120-V ac.


	2.2 IN-LINE CENTRIFUGAL PUMPS
	A. Subject to compliance with requirements, provide pumps manufactured by one of the following:
	1. Zoller, or equal.

	B. Description:  Polypropylene basin construction with 2”NPT vent, 1-1/2” compression slip fitting for side inlet and top discharge, full flow check valve, ½” solids passing capacity, all bronze construction, automatic float operated mechanical switch...

	2.3 EXAMINATION
	A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections before pump installation.

	2.4 PUMP INSTALLATION
	A. Install in-line centrifugal pumps according to the manufacturer’s instructions.
	B. Install continuous-thread hanger rods of size required to support pump weight.
	C. Install thermostats in hot-water return piping.
	D. Install timers including all control wiring.

	2.5 CONNECTIONS
	A. Comply with requirements for piping specified in Division 22 Section "Domestic Water Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps to allow service and maintenance.
	C. Connect domestic water piping to pumps.  Install suction and discharge piping equal to or greater than size of pump nozzles.
	1. Install flexible connectors adjacent to pumps in suction and discharge piping of the pumps.
	2. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and throttling valves on discharge side of each pump.  Install valves same size as connected piping.
	3. Install pressure gage at suction of each pump and pressure gage at discharge of each pump.  Install at integral pressure-gage tappings where provided or install pressure-gage connectors in suction and discharge piping around pumps.

	D. Interlock pump between water heater and hot-water storage tank with water heater burner and time-delay relay.

	2.6 IDENTIFICATION
	A. Comply with requirements for identification specified in Division 22 Section "Identification for Plumbing Piping and Equipment" for identification of pumps.

	2.7 STARTUP SERVICE
	A. Perform startup service:
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping.
	4. Set controls for automatic starting and stopping operation of pumps.
	5. Perform the following startup checks for each pump before starting:
	a. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold.  If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	b. Verify that pump is rotating in the correct direction.

	6. Prime pump by opening suction valves and closing drains, and prepare pump for operation.
	7. Start motor.
	8. Open discharge valve slowly.
	9. Adjust temperature settings on thermostats.
	10. Adjust timer settings.


	2.8 ADJUSTING
	A. Adjust domestic water pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust initial temperature set points.



	221312 - Sanitary Waste and Vent Piping.pdf
	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. This Section includes soil, waste, and vent piping inside the building.

	1.3 SUBMITTALS
	A. Product Data:  For pipe, tube, fittings, and couplings.

	1.4 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. The installation shall comply with the requirements of the 2009 International Plumbing Code (I.P.C.) and any applicable local code amendments.  Verify the code with requirements with the local code officials before beginning the work.
	C. All sanitary piping and fittings are required to bear the identification of the manufacturer as required in Chapter 3; 303.1 of the IPC.  PVC pipe and fittings shall be third party certified per the requirements of the I.P.C.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Identification:  Each length of pipe and each pie fitting, trap, fixture material and device utilized in a plumbing system shall bear the identification of the manufacturer.
	B. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.2 PVC PIPE AND FITTINGS
	A. Pipe and fittings shall be manufactured from virgin rigid PVC (polyvinyl chloride) vinyl compounds with a Cell Class of 12454 as identified in ASTM D 1784.
	B. PVC Schedule 40 pipe shall be Iron Pipe Size (IPS) conforming to ASTM D 1785 and ASTM D 2665.  PVC DWV fittings shall conform to ASTM D 2665. Pipe and fittings shall be manufactured as a system and be the product of one manufacturer. All pipe and f...
	C. Adhesive Primer:  ASTM F 656.
	1. Use adhesive primer that has a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	D. Solvent Cement:  ASTM D 2564.
	1. Use PVC solvent cement that has a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	B. Aboveground, soil and waste piping NPS 5 and larger shall be:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	C. Aboveground, vent piping shall be any of the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

	D. Underground, soil, waste, and vent piping shall be:
	1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.


	3.2 EXCAVATION AND BACKFILL
	A. Provide all excavation and backfill required for underground piping installations.  Perform excavation and backfill work conforming to the requirements of Section 306, Trenching, Excavation and Backfill, of the 2015 International Plumbing Code.

	3.3 PIPING INSTALLATION
	A. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers.
	B. PVC piping:  Installation shall comply with the latest installation instructions published by the manufacturer and shall conform to all applicable plumbing code requirements.  Buried pipe shall be installed in accordance with ASTM D 2321 and ASTM F...
	C. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal...
	D. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required gaskets according to manufacturer'...
	E. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
	1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
	2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.

	F. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.
	G. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.

	3.4 JOINT CONSTRUCTION
	A. Soldered Joints:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Install supports for vertical copper tubing every 10 feet and at all floors.
	B. Install hangers for PVC piping with the following maximum horizontal spacing:
	1. All sizes: Maximum 48 inches.


	3.6 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 drainage and vent piping to the following:
	1. Plumbing Fixtures:  Connect drainage 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 drainage and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Equipment:  Connect drainage piping as indicated.


	3.7 FIELD QUALITY CONTROL
	A. Test systems according to procedures of authorities having jurisdiction or, in absence of such procedures, testing shall be per the requirements on the International Plumbing Code Section 312, Test and Inspections.
	B. Piping Inspections:  coordinate all inspection requirements with the Authorities Having Jurisdiction.  Do not enclose, cover, or put piping into operation until it has been inspected and approved.
	C. 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.


	3.8 CLEANING
	A. Clean interior of piping.  Remove dirt and debris as work progresses.  Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.  Place plugs in ends of u...



	221320-Sanitary Waste Piping Specialties.pdf
	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. This Section includes sanitary drainage piping specialties.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product.  Include rated capacities, operating characteristics, and accessories.
	B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals.  Provide wiring diagrams for power, signal, and control wiring, where applicable.
	C. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases where applicable.  Coordinate size and location of roof penetrations.


	PART 2 -  PRODUCTS
	2.1 CLEANOUTS
	A. Provide cleanouts and all required accessories manufactured by one of the following:
	1. Josam Company.
	2. Smith, Jay R. Mfg. Co.
	3. Tyler Pipe; Wade Div.
	4. Watts Drainage Products Inc.
	5. Zurn Plumbing Products Group.

	B. Brass cleanout plugs shall conform to ASTM A74, ASME A112.3.1 or ASME A112.36.2N.
	C. Cleanout locations and details are indicated on the drawings and noted in Part 3.

	2.2 FLOOR DRAINS
	A. Provide cast-iron and/or stainless steel floor drains per the model numbers indicated on the drawings included all required accessories.  Provide drains manufactured by one of the following:
	1. Josam Company; Josam Div.
	2. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
	3. Tyler Pipe; Wade Div.
	4. Watts Drainage Products Inc.
	5. Zurn Plumbing Products Group.

	B. Floor drains shall conform to the requirements of Section 412 of the International Plumbing Code.
	C. Floor drains to have removable strainers and constructed so the drain can be cleaned.
	D. Polyproplene Floor Drains:  Where indicated, on the drawings, provide polypropylene floor drains manufactured by Ipex Inc or equal.  Provide all accessories indicated and required.

	2.3 DRAINAGE PIPING SPECIALTIES
	A. Deep-Seal Traps:
	1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-seal primer valve connection.
	2. Size:  Same as connected waste piping.
	a. NPS 2 (DN 50):  4-inch- (100-mm-) minimum water seal.
	b. NPS 2-1/2 (DN 65) and Larger:  5-inch- (125-mm-) minimum water seal.


	B. Air-Gap Fittings:
	1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body:  Bronze or cast iron.
	3. Inlet:  Opening in top of body.
	4. Outlet:  Larger than inlet.
	5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	C. Vent Caps:
	1. Description:  Cast-iron body with threaded or hub inlet and vandal-proof design.  Include vented hood and setscrews to secure to vent pipe.
	2. Size:  Same as connected stack vent or vent stack.

	D. Frost-Resistant Vent Terminals:
	1. Description:  Manufactured or shop-fabricated assembly constructed of copper, lead-coated copper, or galvanized steel.
	2. Design:  To provide 1-inch (25-mm) enclosed air space between outside of pipe and inside of flashing collar extension, with counter flashing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	B. For floor cleanouts in piping located below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, unless otherwise indicated.
	1. Position floor drains for easy access and maintenance.
	2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	G. Install through-penetration firestop assemblies at floor penetrations.
	H. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	J. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
	K. Install vent caps on each vent pipe passing through roof.
	L. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 1-inch clearance between vent pipe and roof substrate.
	M. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated.
	N. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings.

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.  Install piping adjacent to equipment to allow service and maintenance.

	3.3 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.  Place plugs in ends of uncompleted piping at end of each day or when work stops.



	221620-Natural Gas Piping.pdf
	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. This section includes natural gas piping, valves and accessories.

	1.3 SUBMITTALS
	A. Product Data:  For each type of the following:
	1. Piping materials and specialties.
	2. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
	3. Pressure regulators.  Indicate pressure ratings and capacities.

	B. Welding certificates.
	C. Operation and Maintenance Data:  For gas valves and other accessories.

	1.4 QUALITY ASSURANCE
	A. The installation shall conform to the requirements of the 2009 International Fuel Gas Code and the requirements of the local utility company.  Verify the code with requirements with the local utility before beginning the work.
	B. Refer to the International Fuel Gas Code, Section 107, for the requirements of Inspections and Testing.  Coordinate requirements with the applicable code officials and the utility company representatives.
	C. 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.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to requirements of authorities having jurisdiction.
	B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and protect from direct sunlight.
	A. Interruption of Existing Natural-Gas Service:  Do not interrupt natural-gas service to any portion of the existing occupied facilities until receiving permission.  If interruption of the existing service is required, coordinate the work with the Ow...

	1.7 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Coordinate requirements for access panels and doors for valves installed concealed behind finished surfaces.
	C. Coordinate and schedule the main gas service installation with the local utility supplier.  Prepare any permits and\or applications that may be required by the utility.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40.
	1. Malleable-Iron Threaded Fittings:  ASME B1.20.1.
	2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding."


	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.
	2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.
	3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.
	4. Corrugated stainless-steel tubing with polymer coating.
	5. Operating-Pressure Rating:  0.5 psig (3.45 kPa).
	6. End Fittings:  Zinc-coated steel.
	7. Threaded Ends:  Comply with ASME B1.20.1.
	8. Maximum Length:  72 inches (1830 mm).

	B. Quick-Disconnect Devices:  Comply with ANSI Z21.41.
	1. Copper-alloy convenience outlet and matching plug connector.
	2. Nitrile seals.
	3. Hand operated with automatic shutoff when disconnected.
	4. For indoor or outdoor applications.
	5. Adjustable, retractable restraining cable.

	C. Y-Pattern Strainers:
	1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-1/2 (DN 65) and larger.
	3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.
	4. CWP Rating:  125 psig (862 kPa).

	D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. Shut off valves are to conform to the requirements of the International Fuel Gas Code and the following standards, depending on gas pressure and application:
	1. ANSI Z21.15.
	2. ASME B16.44
	3. ASME B16.33

	B. General Requirements for Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	1. CWP Rating: 125 psig (862 kPa).
	2. Threaded Ends:  Comply with ASME B1.20.1.
	3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3.
	4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch (25 mm) and smaller.
	6. Service Mark:  Valves 1-1/4 inches (32 mm) to NPS 2 (DN 50) shall have initials "WOG" permanently marked on valve body.

	C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger:  Comply with ASME B16.33.
	1. CWP Rating:  125 psig (862 kPa).
	2. Flanged Ends:  Comply with ASME B16.5 for steel flanges.
	3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	4. Service Mark:  Initials "WOG" shall be permanently marked on valve body.

	D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	1. Body:  Bronze, complying with ASTM B 584.
	2. Ball:  Chrome-plated bronze.
	3. Stem:  Bronze; blowout proof.
	4. Seats:  Reinforced TFE; blowout proof.
	5. Packing:  Threaded-body packnut design with adjustable-stem packing.
	6. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
	7. CWP Rating:  600 psig (4140 kPa).
	8. Listing:  Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an NRTL acceptable to authorities having jurisdiction.
	9. Service:  Suitable for natural-gas service with "WOG" indicated on valve body.


	2.5 PRESSURE REGULATORS
	A. Line Pressure Regulators:  Comply with ANSI Z21.80.
	1. Body and Diaphragm Case:  Cast iron or die-cast aluminum.
	2. Springs:  Zinc-plated steel; interchangeable.
	3. Diaphragm Plate:  Zinc-plated steel.
	4. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.
	5. Orifice:  Aluminum; interchangeable.
	6. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	7. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no pressure sensing piping external to the regulator.
	8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of design discharge pressure at shutoff.
	9. Overpressure Protection Device:  Factory mounted on pressure regulator.
	10. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent piping.
	11. Maximum Inlet Pressure: 5 psig.

	B. Appliance Pressure Regulators:  Comply with ANSI Z21.18.
	1. Body and Diaphragm Case:  die-cast aluminum.
	2. Springs:  Zinc-plated steel; interchangeable.
	3. Diaphragm Plate:  Zinc-plated steel.
	4. Seat Disc:  Nitrile rubber.
	5. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon.
	6. Factory-Applied Finish:  Minimum three-layer polyester and polyurethane paint finish.
	7. Regulator may include vent limiting device, instead of vent connection, if approved by authorities having jurisdiction.
	8. Maximum Inlet Pressure:  5 psig.


	2.6 DIELECTRIC FITTINGS
	A. Dielectric Unions:
	1. Minimum Operating-Pressure Rating: 150 psig (1034 kPa).
	2. Combination fitting of copper alloy and ferrous materials.
	3. Insulating materials suitable for natural gas.
	4. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded end connections that match piping system materials.


	2.7 LABELING AND IDENTIFYING
	A. Provide pipe identification for all gas piping installed within the building.  The identification markers shall have a yellow label with the word “GAS” marked in black letters.  Spacing shall be per the requirements of the International Fuel Gas Co...
	B. Below Grade Gas Piping:  Provide warning tape per the following:
	1. Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a prot...



	PART 3 -  EXECUTION
	3.1 OUTDOOR PIPING SCHEDULE
	A. Aboveground natural-gas piping shall be one of the following:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.2 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 5 PSIG
	A. Aboveground branch piping shall be:
	1. Steel pipe with malleable-iron fittings and threaded joints.
	2. Steel pipe with wrought-steel fittings and welded joints.


	3.3 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Two-piece, full-port, bronze ball valves with bronze trim.

	3.4 EXAMINATION
	A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before equipment installation.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.5 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install fittings for changes in direction and branch connections.
	C. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	1. Install steel pipe for sleeves smaller than 6 inches in diameter.
	2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.

	D. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tight...
	E. All piping to be installed a minimum of 4” above grade.  Where gas piping is located on a roof surface, the pipe is shall be a minimum of 4’ above the surface and properly supported.

	3.6 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. 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 pipin...
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.  Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls....
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.  Locate valves for easy access.
	F. Install natural-gas piping with a slope conforming to the requirements of the International Fuel Gas Code.  Install piping free of sags and bends.  Install fittings for changes in direction and branch connections.
	G. Install escutcheons at penetrations of interior walls, ceilings, and floors.
	H. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches (75 mm) long and same size as connected pipe.  Install with space below bottom o...

	I. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	J. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	K. Connect branch piping from top or side of horizontal piping.
	L. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.  Unions are not required at flanged connections.
	M. Do not use natural-gas piping as grounding electrode.
	N. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.

	3.7 VALVE INSTALLATION
	A. Install a manual gas shutoff valve, in an accessible location, at the gas connection to all gas fired equipment and/or gas fueled appliances.  Shutoff valves to be installed per the following requirements:
	1. The valve is to be located within the same room as the equipment.
	2. The valve is to be located within 6’-0” of the equipment.
	3. The valve shall be installed upstream of the union, connector or disconnect device.

	B. Shutoff valves connected to emergency generators and other gaseous fueled equipment are to be installed per NFPA 37.
	C. Install pressure regulators with maintenance access space that is adequate for servicing and testing of the regulator.
	D. Install pressure regulators at locations suitable to the installation instructions provided by the connected equipment manufacturer.  Verify requirements prior to installation.

	3.8 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	B. Threaded Joints:
	1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
	2. Cut threads full and clean using sharp dies.
	3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
	4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is specified.
	5. 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.


	3.9 HANGER AND SUPPORT INSTALLATION
	A. Pipe hangers and supports shall conform to the requirements of MSS SP-58.
	B. Support vertical piping at base and at each floor with a maximum spacing of 120”.
	C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	1. NPS ¾ and NPS 1:  Maximum span, 96 inches.
	2. NPS 1-1/4 and larger:  Maximum span, 120 inches.


	3.10 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches (1800 mm) of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.

	3.11 LABELING AND IDENTIFYING
	A. Provide Identification and Labeling of all gas piping systems and components as required by the International Fuel Gas Code.
	B. Install detectable warning tape directly above gas piping, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below sub-grade under pavements and slabs.

	3.12 PAINTING
	A. Paint all exposed, exterior steel piping, valves, service regulators, service meters and meter bars, valves, and piping specialties, except components, with factory-applied paint or protective coating.
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel semigloss.
	d. Color:  Gray.


	B. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by procedures to match original factory finish.

	3.13 FIELD QUALITY CONTROL
	A. Perform all required tests and inspections.  Refer to Section 406 of the International Fuel Gas Code for requirements.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.14 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain earthquake valves.



	223305-Commercial Electric Domestic Water Heaters.pdf
	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 Commercial Electric Domestic water heaters and accessories.

	1.3 SUBMITTALS
	A. Product Data: For each domestic-water heater indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings:  Provide wiring diagrams for power, signal, and control wiring.
	C. Warranty:  Provide Manufacturer’s warranty.
	D. Operation and Maintenance Data: For water heaters to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain all Commercial Electric Domestic Water Heaters through one source and from a single manufacturer, regularly engaged in production of the required components.
	B. Electrical Components are to be UL Listed and labeled.

	1.5 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.6 WARRANTY
	A. Warranty: Manufacturer shall provide a warranty to replace the Storage Tank, including installation, any time up to three years past the date of substantial completion.


	PART 2 -  PRODUCTS
	2.1 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS
	A. Manufacturers:  Subject to compliance with requirements, provide Commercial Electric Domestic Water Heaters manufactured by Bradford White.  Subject to review, equipment meeting the full requirements of the specifications and any project installati...
	1. Bosch.
	2. Rheem.
	3. A. O. Smith

	B. Domestic Water Heaters to meet the stand by loss requirements as indicated in the U.S. Department of Energy and ASHRAE/IESNA 90.1.
	C. Domestic Water Heaters Construction:
	1. 150 PSI working pressure.
	2. Glasslined storage tank with extruded high density anode rod.
	3. Heating Elements:  medium watt density with zinc plated copper sheath.  Each element to be controlled by an individual thermostat and high temperature cutoff switch.
	4. The outer jacket of the heater to have a baked enamel finish and shall enclose the tank with foam insulation.
	5. Provide electrical junction box with heavy duty terminal block on heaters with 30 gallon and larger storage.
	6. Provide ASME rated temperature and pressure relief valve.


	2.2 DOMESTIC WATER HEATER ACCESSORIES
	A. Domestic-Water Expansion Tanks:
	1. Description: Steel pressure-rated tank constructed with welded joints and factory-installed butyl-rubber diaphragm. Include air pre-charge to minimum system-operating pressure at tank.
	2. Construction:
	a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include ASME B1.20.1 pipe thread.
	b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
	c. Air-Charging Valve: Factory installed.

	3. Capacity and Characteristics: refer to contract drawings for model numbers.

	B. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include dimensions not less than base of domestic-water heater, and include drain outlet not less than NPS 3/4 (DN 20) with ASME B1.20.1 pipe threads or with ASME B1...
	C. Piping-Type Heat Traps: Field-fabricated piping arrangement according to ASHRAE/IESNA 90.1
	D. Heat-Trap Fittings: ASHRAE 90.2.
	F. Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than domestic-water heater working-pressure rating.
	G. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.


	PART 3 -  EXECUTION
	3.1 DOMESTIC-WATER HEATER INSTALLATION
	A. Install electric, domestic-water heaters level and plumb.  Maintain manufacturer's recommended clearances. Arrange units so controls and devices needing service are accessible.
	1. Install shutoff valves on domestic water supply piping to domestic-water heaters and on domestic-hot-water outlet piping.

	B. When temperature and pressure relief valves are not furnished with the water heaters install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief valves with sensing elements that extend into tanks.
	C. Extend relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and discharge by positive air gap onto closest floor drain.
	D. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains. Install hose-end drain valves at low points in water piping for electric, domestic-water heaters that do not have tank drains.
	E. Install thermometers on outlet piping of domestic-water heaters.
	F. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage tanks without integral or fitting-type heat traps.
	G. Fill electric, domestic-water heaters with water.
	H. Charge domestic-water compression tanks with air.

	3.2 CONNECTIONS
	A. Where installing piping adjacent to electric, domestic-water heaters, allow space for service and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections as recommended by the manufacturer.
	B. Leak Test: After installation fill system and test for leaks. Repair leaks and retest until no leaks exist
	C. Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Prepare final test and inspection reports.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain electric domestic-water heaters.



	230600-HVAC System TAB.pdf
	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. Testing, Adjusting and Balancing (TAB) work is to be provided a qualified TAB firm and shall be part of the HVAC Contractor’s work.
	B. Work under this section includes, but is not limited to, Testing, Adjusting and Balancing (TAB) of the following air systems, water systems and HVAC equipment:
	1. All constant-volume and variable air volume systems.
	2. Existing air systems in their entirety.

	C. All TAB work shall comply with the requirements of TAB procedures required by the Associated Air Balancing Council, National Environmental Balancing Bureau and ASHRAE.
	D. Coordinate and witness the installation work of the HVAC Contractor including all sub-contractors working for the HVAC Contractor and Electrical Contractor.  Provide progress inspections of the work to ensure the installation of all systems is prog...
	E. Submit balancing reports for all air systems.
	F. Validate the start-up and operation of all HVAC equipment and systems by the HVAC Contractor.
	G. Validate the start-up and operation of the HVAC Controls system.  Submit reports indicating the operation of all equipment, throughout the range of operation, meets the requirement of the Sequence of Operations.

	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. NEBB: National Environmental Balancing Bureau.
	C. TAB: Testing, adjusting, and balancing.

	1.4 SUBMITTALS
	A. Qualification Data:  Within 45 days of Contractor's Notice to Proceed, submit documentation that the TAB contractor and this Project's TAB team members meet the qualifications specified herein.

	1.5 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB or AABC in the testing, adjusting and balancing of both air and water systems.  The firm shall guarantee that all work will be performed in accordance with the applicable NEBB / ...
	B. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation”.
	C. The TAB firm shall have a minimum of 5 years’ experience with projects of a similar size and scope.  Submit TAB firm qualifications within 30 days of the notice to proceed.

	1.6 PROJECT CONDITIONS
	A. Full Owner Occupancy:  Owner will occupy the site and portions of the existing building during entire TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.  Review the project’s construction phasing ...


	PART 2 -  PRODUCTS
	2.1 DUCT ACCESSORY HARDWARE
	A. Instrument Test Ports:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit the specified eternal duct insulation thickness.  P...


	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.  Examine systems for installed balancing devices, such as test ports, ...
	B. Refer to the Contract Drawings for notes that relate to balancing of the air and water systems.
	C. Examine the approved shop drawing submittals for all HVAC systems and equipment prior to starting the TAB work.
	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 supply, return, or relief air to verify that they meet the leakage class of connected ducts as specified in Division 23 Section Metal Ducts, and are properly separated from adjacent areas....
	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 fo...

	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 filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	J. Examine operating safety interlocks and controls on HVAC equipment.
	K. 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. Verify all systems are complete, including controls, before starting the TAB work.

	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in the applicable NEBB or AABC standards.
	B. Cut insulation, ducts, pipes, and equipment cabinets 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 where required.
	3. Install and join new insulation that matches removed materials.  Restore insulation, coverings, vapor barrier, and finish to meet the requirements of the installation.

	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 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. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	C. 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.
	D. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	E. Verify that motor starters are equipped with properly sized thermal protection.
	F. Check dampers for proper position to achieve desired airflow path.
	G. Check for airflow blockages.
	H. Check condensate drains for proper connections and functioning.
	I. Check for proper sealing of air-handling-unit components.
	J. Where required, verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."
	K. Install instrument test holes in ducts at all required locations for testing and balancing purposes.

	3.5 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.  Measure air flows in main ducts and at terminal outlets and inlets.
	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from the flexible connection, and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, and other air-handling and -treating equipment.
	a. Report the cleanliness status of filters and the time static pressures are measured.

	4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery equipment, and air washers, under final balanced conditions.
	5. Review Record Documents to determine variations in design static pressures versus actual static pressures.  Calculate actual system-effect factors.  Recommend adjustments to accommodate actual conditions.
	6. 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 will occur.  Measure amperage in full-cool...

	B. Adjust volume dampers for main duct, and major branch ducts to indicated airflows within specified tolerances.
	1. Measure airflow of branch ducts.
	2. Measure static pressure at a point downstream from the balancing damper, and adjust volume dampers until the proper static pressure is achieved.
	3. Re-measure each branch duct after all have been adjusted.  Continue to adjust branch ducts to indicated airflows within specified tolerances.

	C. Measure air outlets and inlets without making adjustments.   Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.
	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.  Adjust each outlet in same r...
	E. Measure and verify ventilation air flows are as indicated on the equipment schedules.
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Efficiency rating.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter thermal-protection-element rating.

	B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum to maximum.  Test the manual bypass of the controller to prove proper operation.  Record observations including name of controller manufactur...
	C. ECM Motors: Obtain and review manufacturer’s information which indicates methods and procedures to balance air flow.

	3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage.  Compare the values to motor nameplate information.
	3. Check the refrigerant charge.
	4. Check the condition of filters.
	5. Check the condition of coils.
	6. Check the operation of the drain pan and condensate-drain trap.
	7. Check bearings and other lubricated parts for proper lubrication.
	8. Report on the operating condition of the equipment and the results of the measurements taken.  Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished.  Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Bearings and other parts are properly lubricated.
	6. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the air flow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates.  If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.

	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.  Include a certification sheet at the front of the report's binder, signed and sealed by the certified test...
	B. Final Report Contents:  In addition to certified field-report data, include the following:
	1. Fan curves.
	2. Manufacturers' test data.
	3. Field test reports prepared by system and equipment installers.
	4. 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 general data:
	1. Title page.
	2. Name and address of the TAB contractor.
	3. Project name and location.
	4. Architect's and Engineer’s name and address.
	5. Contractor's name and address.
	6. Report date.
	7. Signature of TAB supervisor who certifies the report.
	8. Table of Contents with the total number of pages defined for each section of the report.  Number each page in the report.
	9. Summary of contents.
	10. Data for terminal units, including manufacturer's name, type, size, and fittings.
	11. Notes to explain why certain final data in the body of reports vary from indicated values.
	12. Test conditions for fans and pump performance forms.

	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. Duct, outlet, and inlet sizes.
	3. Position of balancing devices.

	E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	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 rpm.
	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 air flow rate in cfm.
	b. Total system static pressure in inches w.g.
	c. Fan rpm.
	d. Discharge static pressure in inches w.g.
	e. Filter static-pressure differential in inches w.g.
	f. Dirty filter setpoint.
	g. Preheat-coil static-pressure differential in inches w.g.
	h. Cooling-coil static-pressure differential in inches w.g.
	i. Heating-coil static-pressure differential in inches w.g.
	j. Outdoor airflow in cfm.
	k. Return airflow in cfm.
	l. Outdoor-air damper position.
	m. Return-air damper position.


	F. Apparatus-Coil Test Reports:
	1. Coil Data:
	a. System identification.
	b. Location.
	c. Coil type.
	d. Number of rows.
	e. Fin spacing in fins per inch o.c.
	f. Make and model number.
	g. Face area in sq. ft.
	h. Tube size in NPS.
	i. Tube and fin materials.
	j. Circuiting arrangement.

	2. Test Data (Indicated and Actual Values):
	a. Air flow rate in cfm.
	b. Average face velocity in fpm.
	c. Air pressure drop in inches w.g.
	d. Outdoor-air, wet- and dry-bulb temperatures in deg. F.
	e. Return-air, wet- and dry-bulb temperatures in deg. F.
	f. Entering-air, wet- and dry-bulb temperatures in deg. F.
	g. Leaving-air, wet- and dry-bulb temperatures in deg. F.
	h. Water flow rate in gpm.
	i. Water pressure differential in feet of head or psig.
	j. Entering-water temperature in deg. F.
	k. Leaving-water temperature in deg. F.
	l. Refrigerant expansion valve and refrigerant types.
	m. Refrigerant suction pressure in psig.
	n. Refrigerant suction temperature in deg. F.
	o. Inlet steam pressure in psig.


	G. Gas- and Oil-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in Btu/h.
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and rpm.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in inches, and bore.
	n. Center-to-center dimensions of sheave, and amount of adjustments in inches.

	2. Test Data (Indicated and Actual Values):
	a. Total air flow rate in cfm.
	b. Entering-air temperature in deg. F.
	c. Leaving-air temperature in deg. F.
	d. Air temperature differential in deg. F.
	e. Entering-air static pressure in inches w.g.
	f. Leaving-air static pressure in inches w.g.
	g. Air static-pressure differential in inches w.g.
	h. Low-fire fuel input in Btu/h.
	i. High-fire fuel input in Btu/h.
	j. Manifold pressure in psig.
	k. High-temperature-limit setting in deg. F.
	l. Operating set point in Btu/h.
	m. Motor voltage at each connection.
	n. Motor amperage for each phase.


	H. Duct Traverse Reports:  Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System and air-handling-unit number.
	b. Location and zone.
	c. Traverse air temperature in deg. F.
	d. Duct static pressure in inches w.g.
	e. Duct size in inches.
	f. Duct area in sq. ft.
	g. Indicated air flow rate in cfm.
	h. Indicated velocity in fpm.
	i. Actual air flow rate in cfm.
	j. Actual average velocity in fpm.
	k. Barometric pressure in psig.


	I. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.9 INSPECTIONS
	A. Initial Inspection:
	1. After testing and balancing is complete, operate each system and randomly check measurements to verify that the system is operating according to the final test and balance readings documented in the final report.
	1. After initial inspection is complete and documentation by random checks verifies that testing and balancing are complete and accurately documented in the final report, submit the final report for review.
	2. The Owner may select measurements, documented in the final report, to be rechecked.  Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8-hour busin...
	3. 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."
	4. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	1. 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.
	2. If the second final inspection also fails, Owner may contract the services of another TAB contractor to complete TAB Work according to the Contract Documents and deduct the cost of the services from the original TAB contractor's final payment.

	D. Prepare test and inspection reports.

	3.10 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.
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	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 insulation materials and accessories for insulating HVAC system piping, ductwork, and equipment.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).

	1.4 QUALITY ASSURANCE
	A. Duct and pipe insulation, including adhesives, shall have a flame spread index not more than 25 and a smoke-developed index of not more than 50 when tested in accordance with ASTM E 84 or UL 723, using the procedures of ASTM E2231.   Duct coverings...
	B. All insulation values are to meet the requirements of the applicable edition of the International Energy Conservation Code.
	C. Insulation installed on the exterior of ducts, located within the building, shall bear identification at intervals not greater than 36” with the name of the manufacturer, the R value at the specified installed thickness and the flame spread and smo...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.  Store materials providing protection from the elements.

	1.6 COORDINATION
	A. Coordinate size and location of supports, hangers, and insulation shields.  Coordinate clearance requirements with the duct and piping.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with ASTM C 1136 with factory-applied FSK jacket.  Insulation conductivity (k) shall not exceed 0.27 Btu per inch/h – ft2 – deg. F.
	1. Products:  Subject to compliance with requirements, provide Johns Manville Microlite insulation or equal products manufactured by one of the following:
	a. CertainTeed Corp.
	b. Knauf Insulation.
	c. Owens Corning.


	B. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  For duct and plenum applications, provide insulation with factory-applied FSK jacket.
	1. Subject to compliance with requirements, provide Johns Manville 800 Series Spin-Glas insulation or equal products manufactured by one of the following:
	a. CertainTeed Corp.
	b. Knauf Insulation.
	c. Owens Corning.
	d. Manson Insulation.



	2.2 CEMENTS, ADHESIVES, SEALANTS AND MASTICS
	A. Provide all required types of cements, adhesives, sealants, mastics and other accessories required to install all insulation materials and systems.  Prepare surfaces as required by the insulation manufacturers.  Install cements, adhesives, sealants...


	PART 3 -  EXECUTION
	3.1 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes per the manufacturer’s instruction.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Keep insulation materials dry during application and finishing.
	F. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
	G. Install insulation with least number of joints practical.
	H. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure.  Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	I. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	J. Install insulation with factory-applied jackets per manufacturer’s instructions.
	K. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	L. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
	M. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches (100 mm) beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

	3.2 PENETRATIONS
	A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations.  Seal penetrations with flashing sealant.
	B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall penetrations.
	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through penetrations of fire-rated walls and partitions.  Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrat...

	3.3 MINERAL-FIBER INSULATION INSTALLATION
	A. Insulation Installation on Straight Pipes and Tubes per manufacturer’s instructions.  Where vapor barriers are required, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.  For insulation with factory-...
	B. Insulation Installation on Pipe Fittings, Elbows, Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.

	C. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins, apply adhesives according to manufacturer's recommended coverage rates per unit area.
	1. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	2. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.  Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	3. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.

	D. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.  Apply adhesives according to manufacturer's recommended coverage rates per unit area.
	1. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal. Install insulation on rectangular duct elbows...
	2. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch wide strips of same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.


	3.4 FIRE-RATED INSULATION SYSTEM INSTALLATION
	A. Where fire-rated insulation is indicated on the drawings, secure the insulation to ducts and duct hangers and supports to maintain a continuous fire rating.  Insulate duct access panels and doors to achieve same fire rating as duct.  Install fire-s...

	3.5 DUCT INSULATION SCHEDULE, GENERAL
	A. Duct systems requiring insulation on the exterior of the ducts:
	1. Indoor, concealed supply, return and outdoor air ducts.
	2. Indoor, exposed supply, return and outdoor ducts located in an unconditioned space.

	B. Items Not Insulated:
	1. Exposed supply and return ducts located in conditioned spaces.
	2. Factory-insulated flexible ducts.
	3. Factory-insulated plenums and casings.
	4. Flexible connectors.


	3.6 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Supply air ducts and plenums located above ceilings, shall be insulated with:
	1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 8.0; with vapor barrier having a maximum permeance of 0.05 perm.

	B. Return air ducts and plenums located above ceilings, shall be insulated with:
	1. Mineral-Fiber Blanket:  1-1/2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 6.0; with vapor barrier having a maximum permeance of 0.05 perm.

	C. Outdoor air ducts and plenums located above ceilings, shall be insulated with:
	1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density; uncompressed “R” value 8.0; with vapor barrier having a maximum permeance of 0.05 perm.

	D. Exposed supply-air ducts and plenums shall be insulated with:
	1. Mineral-Fiber Board:  2 inches thick, 3-lb/cu. ft. density, “R” 8.7 with vapor barrier.

	E. Exposed return-air ducts and plenums shall be insulated with:
	1. Mineral-Fiber Board:  1-1/2 inches and 3-lb/cu. ft. density, “R” 6.5 with vapor barrier.

	F. Exposed outdoor-air ducts and plenums shall be insulated with:
	1. Mineral-Fiber Board:  2 inches thick and 3-lb/cu. ft. density, “R” 8.7 with vapor barrier.




	233110-Metal Ducts.pdf
	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 metal ducts and accessories for various types of air distribution systems.

	1.3 SUBMITTALS
	A. Shop Drawings:  Provide ductwork shop drawings to indicate the dimensioned locations and elevations of all ducts and duct accessories.
	B. Provide submittal data for Cable Support Systems with SMACNA STRI verification.
	C. Product data for each of the following products:
	1. Duct liner and adhesives.
	2. Duct sealants.


	1.4 PERFORMANCE REQUIREMENTS
	A. 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 performance requirements and design ...

	1.5 QUALITY ASSURANCE
	A. Comply with the requirements of NFPA 90A and 90B.
	B. The installation of all ductwork shall comply with the requirements of the 2015 International Mechanical Code and all applicable local codes and code amendments.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Protect all ductwork, accessories and purchased products from damage during shipping, storage and handling.  Prevent dirt and moisture from entering ducts and duct fittings.  Store ductwork in an area which is protected from the weather.  All ductw...


	PART 2 -  PRODUCTS
	2.1 SINGLE WALL RECTANGULAR DUCTS AND FITTINGS
	A. Refer to and comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 2, "Rectangular Duct Construction," for fabrication of ducts based on the static-pressure class indicated in Part 3 of this specification.
	B. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of Chapter 2.
	C. Longitudinal Seam, Traverse Joints and Reinforcements:  Select and fabricate seam, joint, reinforcement types and sealing requirements and according to the requirements in Chapter 2 for required static-pressure class, applicable sealing requirement...
	D. Duct fittings:  fabricate elbows, turning vanes, branch connecters, offsets and transitions in accordance with Chapter 4 of the SMACNA "HVAC Duct Construction Standards - Metal and Flexible."
	1. Radius elbows:  type RE 1 with a center line radius equal to 1.5 times the duct width.
	2. Square throat elbows: type RE 2 with turning vanes per figure 4-3 and 4.4.
	3. Branch connections: 45 degree entry.


	2.2 SINGLE WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of Chapter 3.
	C. Longitudinal Seam, Traverse Joints and Reinforcements:  Select seam, joint, reinforcement types and sealing requirements and fabricate according to the requirements in Chapter 3 for required static-pressure class, applicable sealing requirements, d...
	D. Duct fittings:  fabricate elbows and tees in accordance with Chapter 3.
	1. Elbows:  fabricate with a center line radius equal to 1.5 times the duct diameter.
	2. Tees and laterals: fabricate per figure 3-5


	2.3 SPIRAL SEAM SINGLE WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	B. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension) of the inner duct.
	C. Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the requirements of Chapter 3.
	D. Longitudinal Seam shall be a spiral lock seam per figure 3-2
	E. Traverse Joints and Reinforcements:  Select seam, joint, reinforcement types and sealing requirements and fabricate according to the requirements in Chapter 3 for required static-pressure class, applicable sealing requirements, duct-support interva...
	F. Duct fittings:  fabricate elbows and tees in accordance with Chapter 3.
	1. Elbows:  fabricate with a center line radius equal to 1.5 times the duct diameter.
	2. Conical tees and laterals: fabricate per figure 3-6.

	G. Provide spiral duct and fittings with a PVC coating where indicated on the drawings.  PVC coating to be 4 mils thick and applied to the interior and exterior of the ducts and fittings.

	2.4 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 f...
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation: G60 for interior ductwork conveying non-hazardous materials; G90 for interior ductwork conveying hazardous materials; G90 for exterior ducts without exterior insulation.
	2. Finishes for Surfaces Exposed to View:  Mill phosphatized and suitable for painting.

	C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.5 DUCT LINER
	A. Fibrous-Glass Duct Liner:  Comply with, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
	a. CertainTeed Corporation.
	b. Johns Manville.
	c. Knauf Insulation.
	d. Owens Corning.

	2. Materials:  ASTM C 1071; surfaces exposed to airstream shall have a factory applied coating to prevent erosion of glass fibers and a factory applied coating on the edge of the liner.
	a. Thickness: 1 inch or as noted on the drawings.
	b. Density:  2.0 pcf.
	c. Thermal performance: “R” equals 4.2 for 1” thick; 6.0 for 1.5” thick; 8.0 for 2” thick.
	d. Sound Absorption Coefficient (NRC):  0.70 for 1” thick; 0.80 for 1.5” thick; 0.85 for 2” thick.
	e. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.
	f. Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
	f.  Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall be tested for efficacy by an NR...


	B. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," and manufacturer’s instructions.
	1. Where lined ducts are indicated, the duct dimensions indicated on the drawings are the metal size.  The net free area size of the duct is the metal size minus the liner thickness.
	2. Adhere to a single layer of liner with adhesive coverage per the manufacturer’s recommendations.
	3. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
	4. Butt transverse joints without gaps, and coat joint with adhesive.
	5. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping.
	6. Secure liner with mechanical fasteners per SMACNA standards and the manufacturer’s recommendations.
	7. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations:
	a. Fan discharges.
	b. Intervals of lined duct preceding unlined duct.

	8. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure buildouts to duct walls wit...


	2.6 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 according to 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 (2500 Pa), 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.

	C. Solvent-Based Joint and Seam Sealant:
	1. Application Method:  Brush on.
	2. Base:  Synthetic rubber resin.
	3. Solvent:  Toluene and heptane.
	4. Solids Content:  Minimum 60 percent.
	5. Shore A Hardness:  Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	8. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	9. VOC:  Maximum 395 g/L.
	10. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive or negative.
	11. Service:  Indoor or outdoor.
	12. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant:  Comply with ASTM C 920.
	1. General:  Single-component, acid-curing, silicone, elastomeric.
	2. Type:  S.
	3. Grade:  NS.
	4. Class:  25.
	5. Use:  O.
	6. For indoor applications, use sealant that has a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per sq. m at 250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.7 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated 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," "Rectangular Duct Hangers Minimum Size," - "Minimum Hanger Sizes for Round Duct."
	D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	E. 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.
	3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate.

	F. Cable Support Systems:  Provide cable support systems and accessories that have been verified through the SMACNA Testing and Research Institute (STRI).
	1. Manufacturers:
	a. Duro Dyne.
	b. Gripple Hang-Fast Systems.




	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Fabricate, install and support ductwork and accessories according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	B. The installing contractor is required to field verify all duct locations and elevations prior to fabrication of the ductwork.
	C. 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 ...
	D. Electrical Equipment Spaces:  Route ducts to avoid passing through transformer vaults and electrical equipment spaces and enclosures.  Do not locate ducts over electrical panels.
	E. Install round and flat-oval ducts in maximum practical lengths.
	F. Install ducts with fewest possible joints.  Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	G. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	H. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	J. Where ducts pass through non-fire-rated interior masonry or drywall partitions and any type of exterior wall(s), cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct.  Over...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.  Provide firestopping as specified in Section 2305...
	L. Paint interiors of metal ducts that do not have duct liner for 24 inches upstream of registers and grilles.  Apply one coat of flat, black, latex finish coat over a compatible galvanized-steel primer.
	M. Refer to contract drawings for locations where sprinklers are to be located within various duct systems.  Coordinate locations with the sprinkler installer. Refer to contract drawing details for work required for a complete duct installation.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by weld...
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports and the requirements of the International Mechanical Code Section 603.  Support spacing of all hangers shall be per SMACNA standards but ...
	B. Supports for Clothes Dryer exhaust ducts shall be at a maximum spacing of 4’-0”.
	C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," "Rectangular Duct Hangers Minimum Size," and "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 in...
	D. 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 12 feet.
	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.

	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.
	G. Cable Support Systems:  Where ducts are exposed to view in finished areas provide cable duct support systems installed per the manufacture’s installation instructions.

	3.5 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.6 DUCT CLEANING
	A. Where indicated on the contract drawings mechanically clean all ductwork connected to existing systems as described in this specification section.
	B. New duct system installations: manually clean ductwork internally, section by section as it is installed, of dust and debris.  Clean external surfaces of foreign substances which might cause corrosive deterioration of metal or, where ductwork is to...
	C. Use service openings for entry and inspection.
	1. Create new openings and install access panels appropriate for duct static-pressure class if required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch insulation and liner as recommended by duct liner manufacturer. ...
	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.


	3.7 MECHANICAL DUCT CLEANING METHODOLOGY
	A. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	B. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	C. 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.
	D. 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.
	E. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	F. Provide drainage and cleanup for wash-down procedures.
	G. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.  Apply antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and debris.

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with G90 galvanized sheet steel.
	B. Supply Ducts:
	1. Ducts Connected to the discharge of Rooftop Units:
	a. Pressure class:  positive 2-inch wg.
	b. Minimum SMACNA seal class:  B.


	C. Return Ducts:
	1. Pressure Class:  Positive or negative 2-inch wg.
	a. Interior ducts:  minimum SMACNA seal class B.
	b. Exterior ducts:  minimum SMACNA seal class B.


	D. Exhaust Ducts:
	1. Pressure Class:  Positive or negative 1-inch wg.
	a. Minimum SMACNA seal class: B if negative pressure, and B if positive pressure.


	E. Outdoor-Air:
	1. Pressure Class:  positive or negative 1-inch wg.
	a. Minimum SMACNA Seal Class:  B.


	F. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Elbows: type RE-1 with a center line radius of R= (3W)/2
	b. Square (mitered) Elbows: type RE-2 with the fitting width (W) equal.

	2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners."
	3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Radius-to Diameter Ratio = 1.5.



	G. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-5, "Divided Flow Branches."
	a. Type 2 or 3 as indicated on the contract drawings.

	2. 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.

	3. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Provide fittings as indicated on the contract drawings.
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	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. This Section includes packaged rooftop air-handling units and accessories.

	1.3 SUBMITTALS
	A. Product Data:  Include manufacturer's technical data for each unit, including rated capacities, dimensions, required clearances, characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Wiring Diagrams:  Power, signal, and control wiring.
	D. Operation and Maintenance Data for all units.
	E. Warranty:  Special warranty specified in this Section.

	1.4 QUALITY ASSURANCE
	A. ARI Compliance:
	1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for RTUs.
	2. Comply with ARI 270 for testing and rating sound performance for RTUs.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.5 WARRANTY
	A. Special Warranty:  Manufacturer agrees to replace components of the units that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Compressors:  five years from date of Substantial Completion.


	1.6 EXTRA MATERIALS
	A. In addition to the equipment and materials furnished with each unit, furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1.  Filters: Two complete sets of each type filter, for each air-handling unit.
	2. Fan Belts:  One set for each air-handling unit fan.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide units manufactured by The Trane Company.  Units manufactured by the following may be acceptable if performance and other operating characteristics are equal:
	1. Carrier Corporation.
	2. Daikin.


	2.2 GENERAL UNIT DESCRIPTION
	A. Unit(s) furnished and installed shall be cooling only packaged rooftops as scheduled on contract documents.  Cooling capacity ratings shall be based on ARI Standard.  Unit(s) shall consist of insulated weather-tight casing with compressor(s), air-c...

	2.3 CASING
	A. Cabinet: Galvanized steel, phosphatized, and finished with an air-dry paint coating with removable access panels. Structural members shall be 18-gauge with access doors and removable panels of minimum 20-gauge.  Unit’s cabinet surface shall be test...
	B. Access Panels:  Water- and air-tight panels with handles shall provide access to filters, return and\or supply air fan section(s), evaporator coil section, and unit control section.
	C. Unit’s base pan shall have a raised 1 1/8 inch high lip around the supply and return openings for water integrity.
	D. Insulation: Provide 1/2 inch thick fiberglass insulation with foil face on all exterior panels in contact with the return and conditioned air stream.  All edges must be captured so that there is no insulation exposed in the air stream.
	E. Provide openings either on side of unit or through the base for power, control, condensate, and gas connections.
	F. The base of the unit shall have 3 sides for forklift provisions.  The base of the units shall have rigging/lifting holes for crane maneuvering.

	2.4 FANS AND MOTORS
	A. Provide evaporator fan section with forward curved, double width, double inlet, centrifugal type fan.  Provide self-aligning, grease lubricated, ball or sleeve bearings with permanent lubrication fittings.  Provide units 5 tons and below with direc...
	B. Outdoor and Indoor Fans shall be permanently lubricated and have internal thermal overload protection.  Outdoor fans shall be direct drive, statically and dynamically balanced, draw through in the vertical discharge position.  Provide shafts constr...

	2.5 EVAPORATOR COILS
	A. Provide configured aluminum fin surface mechanically bonded to copper tubing coil.
	B. Provide an independent expansion device for each refrigeration circuit.  Factory pressure tested at 450 psig and leak tested at 200 psig.
	C. Provide a removable, reversible, cleanable double sloped drain pan for base of evaporator coil constructed of PVC.

	2.6 CONDENSER SECTION
	A. Provide vertical discharge, direct drive fans with aluminum blades.  Fans shall be statically balanced.  Motors shall be permanently lubricated, with integral thermal overload protection in a weather tight casing.
	B. Outdoor-Air Refrigerant Coil:
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan.
	1. Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type vertical distributor.
	2. Polymer strip shall prevent all copper coil from contacting steel coil frame or condensate pan.


	2.7 REFRIGERANT SYSTEM
	A. Compressor(s):  Provide scroll compressor with direct drive operating at 3600 rpm. Integral centrifugal oil pump. Provide suction gas cooled motor with winding temperature limits and compressor overloads.
	B. Provide each unit with single or dual refrigerant circuits as noted on the drawings, factory-supplied completely piped with liquid line filter-drier, suction and liquid line pressure ports.

	2.8 FILTERS
	A. Factory installed filters shall mount integral within the unit and shall be accessible through access panels.  2 inch thick filters shall be provided and installed.

	2.9 DAMPERS
	A. Outdoor-Air Damper:  Linked damper blades, for 0 to 25 percent outdoor air, with motorized damper filter.
	B. Outdoor- and Return-Air Mixing Dampers:  Parallel- or opposed-blade galvanized-steel dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in reinforced cabinet.  Connect operating rods with common linkage and interconn...
	1. Damper Motor:  Modulating with adjustable minimum position.
	2. Relief-Air Damper:  Gravity actuated or motorized, as required by ASHRAE/IESNA 90.1-2004, with bird screen and hood.


	2.10 ELECTRICAL POWER CONNECTION
	A. Provide for single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.11 CONTROLS
	A. Basic Unit Controls: Each unit shall have microprocessor controller for heating, cooling, de-humidification, and economizer control. Each unit shall have single zone VAV control sequence.

	2.12 ACCESSORIES
	A. Electric heater with integral thermostat maintains minimum 50 deg F (10 deg C) temperature in gas burner compartment.
	B. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include transformer if required
	C. Coil guards of painted, galvanized-steel wire.
	D. Hail guards of galvanized steel, painted to match casing.
	E. Condensate overflow switch.
	F. Programable zone sensor and space humidity sensor.

	2.13 ROOF CURBS
	A. Refer to drawings for the type of curb required for the specified roofing system and the required curb height.  Furnish curbs with an integral metal cant, stepped integral metal cant raised the thickness of roof insulation or as required to suit th...
	B. Curbs shall to be fully gasketed between the curb top and unit bottom with the curb providing full perimeter support, cross structure support and air seal for the unit.  Curb gasket shall be furnished within the control compartment of the rooftop u...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of RTUs.
	B. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	C. Examine roofs for suitable conditions where RTUs will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Roof curb:  furnish a roof curb for all roof mounted units.  Where roof curbs are shipped in a knockdown fashion provide labor to assemble the curbs.  Provide locations of roof curbs for installation by the others.  Install the roof mounted air han...

	3.3 CONNECTIONS
	A. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain or area drain.
	B. Install piping adjacent to units to allow service and maintenance.
	C. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the general arrangement of ducts.  Install ducts to termination at top of roof curb.  Remove roof decking only as required for passage of ducts.  Do not ...

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.  Report results in writing.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Remove and replace malfunctioning units and retest as specified above.

	3.5 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.  Complete installation and startup checks according to manufacturer's written instructions.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain RTUs.




