
00102-1 
PROJECT INFORMATION 

SECTION 00102 
PROJECT INFORMATION 

 
1.1 PROJECT IDENTIFICATION 
 

A. Project Name: Philadelphia Zoo Animal Hospital – AHU-1 Replacement, located 
at: 3400 W Girard Ave. Philadelphia, PA 19104. 

 
B. The Owner, hereinafter referred to as Owner: City of Philadelphia Department of 
Public Property 

 
C. Owner's Project Number: 71-21-4896-01 

 
D. Owner's Project Director: Marc Orgovan. 

 
Department: Department of Public Property. 
1400 JFK Boulevard, City Hall – Room 701 
Philadelphia, PA 19107 
E-mail: Marc.Orgovan@phila.gov. 

 
E. Owner's Zoo Contact for site visits: John Osifchok. 

 
E-mail: osifchok.john@phillyzoo.org 
Phone: 215-243-5622 
All contact with Owner representatives will only be made through e-mail. 
 
 

F. Contract Director: Robert LaBrum 
 

Department: Philadelphia Redevelopment Authority 
1234 Market Street, 16th Floor, Philadelphia, PA 19107. 
E-mail: Robert.labrum@phdc.phila.gov 

 
 
1.2 NOTICE TO PROSPECTIVE BIDDERS 
 

A. These documents constitute an Invitation to Bid to and request for qualifications 
from Mechanical Contractors for the construction of the project described below. 

 
1.3 PROJECT DESCRIPTION 
 

A. Summary Project Description: Replacement of existing rooftop mechanical 
equipment and accessory Work. 
 
B. Contract Terms: Lump sum (fixed price, stipulated sum). 

 

END OF SECTION 

mailto:Marc.Orgovan@phila.gov
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SUMMARY

SECTION 011000
SUMMARY

PART 1  GENERAL

1.1 PROJECT

A. Project Name:  Philadelphia Zoo Animal Hospital – AHU-1 Replacement Project.

B. Owner's Name:  City of Philadelphia Department of Public Property.

C. Architect's Name:  Blackney Hayes Architects.

D. The Project consists of the replacement of AHU-1 along with miscellaneous 
associated work to ductwork, ceilings and valves.

1.2 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in 
Document 005000 - Contracting Forms and Supplements.

B. The intent of the Contract Documents is to include all items necessary for the 
proper execution and completion of the Work by the Contractor. The Contract 
Documents are complementary, and what is required by one shall be as binding as 
if required by all; performance by the Contractor shall be required only to the 
extent consistent with the Contract Documents and reasonably inferable from them 
as being necessary to produce the indicated results.

C. Execution of the Contract by the Contractor is a representation that the Contractor 
has visited the site, become generally familiar with local conditions under which 
the Work is to be performed and correlated personal observations with 
requirements of the Contract Documents.

1.3 DESCRIPTION OF ALTERATIONS WORK

A. Scope of demolition and removal work is indicated on drawings and specified in 
Section 024100.

B. Scope of alterations work is indicated on drawings.

1.4 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building 
during the entire construction period.

B. Owner intends to occupy the Project by the date stated in the Agreement as the 
contract completion date.

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

D. Schedule the Work to accommodate Owner occupancy.

1.5 CONTRACTOR USE OF SITE AND PREMISES

A. Arrange use of site and premises to allow:

1. Owner occupancy.

2. Use of site and premises by the public.

B. Provide access to and from site as required by law and by Owner:
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1. Emergency Building Exits During Construction:  Keep all exits required 
by code open during construction period; provide temporary exit signs if 
exit routes are temporarily altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

C. Existing building spaces may not be used for storage.

D. Time Restrictions:

1. Limit conduct of especially noisy exterior work to non-visitor hours.

E. All materials shall remain protected from the public and from the zoo's live 
animals. Take every precaution possible to prevent construction materials or fumes 
from entering outdoor or indoor animal living spaces.

F. Smoking is prohibited within the building and within 25 feet of entries, outdoor air 
intakes, and operable windows.

G. All individuals working on site and on premises are required to provide proof that 
they are free of active tuberculosis.  The form attached to this Section must be 
completed by all individuals.  The Contractor will be required to coordinate the 
execution and submission of the forms for their workforce.

H. The Animal Hospital is a constantly-occupied facility.  During the project, the 
building and all of its utilities need to remain operational.  Construction activities 
that may temporarily disrupt the normal use of the building are to be scheduled at 
least two weeks in advance.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED
END OF SECTION
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N:\Facilities\Facilities Docs\Operations\SOPs\SOPS\TUBERCULOSIS SCREENING POLICY AND PROTOCOL.doc  08/13/09  R.Reid Zoo Contact _______________ 

TUBERCULOSIS SCREENING POLICY AND PROTOCOL 

To insure the health of the animal collection and persons working at the Zoo, all individuals working at the Zoo who will have access to the following areas 
are required to provide proof to the Zoo that they are free of active tuberculosis (TB):  Rare Animal House, Small Mammal House, Lion House, Penrose Lab  
Animal Hospital, Primate Reserve and any other areas used to house primates.  Your Zoo contact will inform you of this requirement before you are 
authorized to enter the above locations. 

What is the TB Test? 
The required TB test, called the Mantoux PPD test, consists of a skin test for the bacterium that causes tuberculosis and a subsequent reading within 48 to 72 
hours. YOU MUST be TESTED AND READ in order for the test to be considered complete. 

Testing Exemptions 
You should not have a Mantoux PPD (Skin Test for Tuberculosis) If: 
1. You ever had TB or were treated for it:  You must provide the Zoo with a note from your physician stating that you are clear of any active infectious TB. 
2. You ever had a positive (reactive) test in the past (either 4-prick tine or Mantoux or TB test):  You must provide the Zoo with a note from your physician 

stating that you are clear of any active infectious TB and the date of your most recent chest x-ray. 
3. You receive the BCG (TB) Vaccine in the past 15 years or had a negative PPD Tuberculosis test within the last 6 months:  In these cases See Your 

Doctor and get a note about your TB status.  You must provide the Zoo with a note from your physician stating that you are clear of any tuberculosis. 
4. If the medical reasons you are not eligible for testing, you will receive instructions from your physician:  This information must be provided to the Zoo. 

Who Performs the Tuberculosis Test? 
1. You may have the Mantoux PPD placed, read and this form completed by your own physician and this form completed by them. 
2. Alternatively, you may use the Zoo’s medical provider.  Please let your Zoo contact know if you choose to use the Zoo’s medical provider so that 

appropriate arrangements can be made.  

Additional Testing 
If the medical care provider determines that additional testing beyond the Mantoux PPD is required to determine that you are free of active infectious TB, you 
will not be able to access areas described above until it is determined that you are free of active infectious tuberculosis. 

NAME_______________________________________________________________________DATE_____________ 

SOCIAL SECURITY #____________________________Birthdate___________________________Age____________ Badge ID#________________ 

COMPANY_________________________________________________________ Work Number___________________________________________ 

1. Date of last Mantoux (TB skin test) or Tine test.___________________ 
2. Was there a reaction to the skin test?____________________________ 
3. If you had a positive skin test in the past, give the date of your last chest x-ray____________ 
4. Do you take medications such as steroids, cortisone, chemotherapy or immunosuppressants? _______________ 
5. Have you had contact with anyone with activeTB?______________  If yes, when_______________(year) 
6. Have you received the BCG vaccine in the past 15 years?__________________________ 
7. Have you ever had tuberculosis or been treated for it?________________ 

AUTHORIZATION 
I authorize the release of the information above and my mantoux TB skin test results to my Zoo Contact person and the Human Resources Department of the 
Zoological Society of Philadelphia on a need to know basis. 

Signature                                                        

Medical Provider: Complete this section and fax to :   (215) 243-5219 

MEDICAL CARE PROVIDER NAME (PRINT)                        MEDICAL CARE PROVIDER (SIGNATURE) 

(If applicable):  Applicant waives the TB skin test because: 

PLACEMENT: 
DATE_______________  PPD Placed by:_______________________________________ 
Location Placed:   Right Forearm   Left Forearm 

READING: 
DATE______________  PPD Read by:_________________________________________ 

Result  Negative  Positive 
If Positive:
Size_____________MM induration on _______________(Date) 
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PRICE AND PAYMENT PROCEDURES

SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

D. Procedures for preparation and submittal of application for final payment.

1.2 SCHEDULE OF VALUES

A. Use Schedule of Values Form:  AIA G703, current edition.

B. Electronic media printout including equivalent information will be considered in 
lieu of standard form specified; submit draft to Architect for approval.

C. Forms filled out by hand will not be accepted.

D. Submit Schedule of Values in duplicate within 14 days after date of Owner-
Contractor Agreement.

E. Format:  Utilize the Table of Contents of this Project Manual. Identify each line 
item with number and title of the specification section.  Identify site mobilization.

F. Include within each line item, a direct proportional amount of Contractor's 
overhead and profit.

G. Include the cost of using cold weather products and methods for concrete, 
masonry, weather barrier, and roofing work scheduled to take place in the months 
of November through March.

H. Revise schedule to list approved Change Orders, with each Application For 
Payment.

1.3 APPLICATIONS FOR PROGRESS PAYMENTS

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

B. Use Form AIA G702 and Form AIA G703, current edition.

C. Electronic media printout including equivalent information will be considered in 
lieu of standard form specified; submit sample to Architect for approval.

D. Forms filled out by hand will not be accepted.

E. Execute certification by signature of authorized officer.

F. Use data from approved Schedule of Values.  Provide dollar value in each column 
for each line item for portion of work performed and for stored products.

G. List each authorized Change Order as a separate line item, listing Change Order 
number and dollar amount as for an original item of work.

H. Submit one electronic and three hard-copies of each Application for Payment.

I. Include the following with the application:

1. Transmittal letter as specified for submittals in Section 013000.
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2. Construction progress schedule, revised and current as specified in Section 
013000.

3. Current construction photographs specified in Section 013000.

4. Partial release of liens from major subcontractors and vendors.

5. Affidavits attesting to off-site stored products.

J. When Architect requires substantiating information, submit data justifying dollar 
amounts in question.  Provide one copy of data with cover letter for each copy of 
submittal. Show application number and date, and line item by number and 
description.

1.4 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract 
Time, Architect will issue "Architect's Supplemental Instructions" (AIA Document 
G710) directly to Contractor.

B. For other required changes, Architect will issue a "Construction Change Directive" 
(AIA Document G714) signed by Owner instructing Contractor to proceed with 
the change, for subsequent inclusion in a Change Order.

1. The document will describe the required changes and will designate 
method of determining any change in Contract Sum or Contract Time.

2. Promptly execute the change.

C. For changes for which advance pricing is desired, Architect will issue a document 
that includes a detailed description of a proposed change with supplementary or 
revised drawings and specifications, a change in Contract Time for executing the 
change  .  Contractor shall prepare and submit a fixed price quotation within 14 
days.

D. Contractor may propose a change by submitting a request for change to Architect, 
describing the proposed change and its full effect on the work, with a statement 
describing the reason for the change, and the effect on the Contract Sum and 
Contract Time with full documentation.  Document any requested substitutions in 
accordance with Section 012500.

E. Computation of Change in Contract Amount:  As specified in the Agreement and 
Conditions of the Contract.

F. Substantiation of Costs:  Provide full information required for evaluation.

1.  Provide following data:

a. Quantities of products, labor, and equipment.

b. Taxes, insurance, and bonds.

c. Overhead and profit.

d. Justification for any change in Contract Time.

e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs with additional information:

a. Origin and date of claim.

b. Dates and times work was performed, and by whom.

c. Time records and wage rates paid.
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d. Invoices and receipts for products, equipment, and subcontracts, 
similarly documented.

3. For Time and Material work, submit itemized account and supporting data 
after completion of change, within time limits indicated in the Conditions 
of the Contract.

G. Execution of Change Orders:  Architect will issue Change Orders for signatures of 
parties as provided in the Conditions of the Contract.

H. After execution of Change Order, promptly revise Schedule of Values and 
Application for Payment forms to record each authorized Change Order as a 
separate line item and adjust the Contract Sum.

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

1.5 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, 
identifying total adjusted Contract Sum, previous payments, and sum remaining 
due.

B. Application for Final Payment will not be considered until the following have been 
accomplished:

1. All closeout procedures specified in Section 017000.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED
END OF SECTION
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SUBSTITUTION PROCEDURES

SECTION 012500
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.2 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by 
Contractor to materials, products, assemblies, and equipment.

1. Substitutions for Cause:  Proposed due to changed Project circumstances 
beyond Contractor's control.

a. Unavailability.

b. Regulatory changes.

2. Substitutions for Convenience:  Proposed due to possibility of offering 
substantial advantage to the Project.

a. Substitution requests offering advantages solely to the Contractor 
will not be considered.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment 
constitutes a representation that the submitter:

1. Has investigated proposed product and determined that it meets or exceeds 
the quality level of the specified product, equipment, assembly, or system.

2. Agrees to provide the same warranty for the substitution as for the 
specified product.

3. Agrees to provide same or equivalent maintenance service and source of 
replacement parts, as applicable.

4. Agrees to coordinate installation and make changes to other work that may 
be required for the work to be complete, with no additional cost to Owner.

5. Waives claims for additional costs or time extension that may 
subsequently become apparent.

B. Document each request with complete data substantiating compliance of proposed 
substitution with Contract Documents.  Burden of proof is on proposer.

C. Content:  Include information necessary for tracking the status of each Substitution 
Request, and information necessary to provide an actionable response.

1. Contractor to use the substitution request form attached to this Section.  
Contractor's Substitution Request documentation must include the 
following:
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a. Project Information:

1) Official project name and number, and any additional 
required identifiers established in Contract Documents.

b. Substitution Request Information:

1) Discrete and consecutive Substitution Request number, 
and descriptive subject/title.

2) Indication of whether the substitution is for cause or 
convenience.

3) Issue date.

4) Reference to particular Contract Document(s) 
specification section number, title, and 
article/paragraph(s).

5) Description of Substitution.

6) Reason why the specified item cannot be provided.

7) Differences between proposed substitution and specified 
item.

8) Description of how proposed substitution affects other 
parts of work.

c. Attached Comparative Data:  Provide point-by-point, side-by-side 
comparison addressing essential attributes specified, as 
appropriate and relevant for the item:

1) Physical characteristics.

2) In-service performance.

3) Expected durability.

4) Visual effect.

5) Sustainable design features.

6) Warranties.

7) Other salient features and requirements.

d. Impact of Substitution:

1) Savings to Owner for accepting substitution.

2) Change to Contract Time due to accepting substitution.

D. Limit each request to a single proposed substitution item.

1. Submit an electronic document, combining the request form with 
supporting data into single document.

3.2 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submit request for Substitution for Cause within 14 days of discovery of need for 
substitution, but not later than 14 days prior to time required for review and 
approval by Architect, in order to stay on approved project schedule.

B. Submit request for Substitution for Convenience immediately upon discovery of its 
potential advantage to the project, but not later than 14 days prior to time required 
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for review and approval by Architect, in order to stay on approved project 
schedule.

1. In addition to meeting general documentation requirements, document 
how the requested substitution benefits the Owner through cost savings, 
time savings, greater energy conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions 
of the work, including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:

a. Owner's compensation to the Architect for any required redesign, 
time spent processing and evaluating the request.

C. Substitutions will not be considered under one or more of the following 
circumstances:

1. When they are indicated or implied on shop drawing or product data 
submittals, without having received prior approval.

2. Without a separate written request.

3. When acceptance will require revisions to Contract Documents.

3.3 RESOLUTION

A. Architect may request additional information and documentation prior to rendering 
a decision.  Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.

3.4 ACCEPTANCE

A. Accepted substitutions change the work of the Project.  They will be documented 
and incorporated into work of the project by Change Order, Construction Change 
Directive, Architectural Supplementary Instructions, or similar instruments 
provided for in the Conditions of the Contract.

3.5 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.

B. Include completed Substitution Request Forms as part of the Project record.  
Include both approved and rejected Requests.

END OF SECTION
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150 S. Independence Mall West
Suite 1200
Philadelphia, PA 19106
t. 215-829-0922
f. 215-829-0596
www.blackneyhayes.com

John Fox Hayes, FAIA
Kevin R. Blackney, AIA, LEED AP
Jennifer Crawford, AIA
Michele Barnett, AAHID
Merixsa Garcia-Johnson
Megan Hayes, NCIDQ
Darin Jellison, AIA
Christopher Stigler, AIA

ASSOCIATES
Troy Hill, AIA
Traci Luckenbill, AIA
Andrew Lengel, RA

SUBSTITUTION REQUEST NUMBER | XX

Philadelphia Zoo Animal Hospital – AHU-1 Replacement
3400 W. Girard Avenue
Philadelphia, PA 19104
BHA Job No. 17-116

DATE OF ISSUANCE: Month Day, Year

CONTRACT FOR: General Construction or other Prime Contractor

FROM CONTRACTOR: Contractor Name
Contractor Company Name

TO ARCHITECT: Contract Administrator
Blackney Hayes Architects

 
DESCRIPTION OF SUBSTITUTION: 
Provide description of the proposed substitution

SPECIFICATION TITLE: Title

SPECIFICATION SECTION:  XX XXXX
SPECIFICATION PARAGRAPH: Paragraph

REASON FOR NOT PROVIDING SPECIFIED ITEM:
Provide reason for substitution

Proposed substitution affects other parts of the Work: Choose an item.
If yes, provide description of affects: description

Proposed substitution will be a cost savings to the Owner: Choose an item.
If yes, provide amount of savings (provide material cost breakdown to support savings): Savings Amount

Proposed substitution will modify the Contract Time: Choose an item.
If Yes, verify the number of days added or deducted from the Contract Time: Time Amount

Provide a point by point, side-by-side comparison between the specified and proposed substitution, including 
but not limited to:

Warranty
Years manufacturer has made the product
Years experience of the installer
Availability of parts and service
Compliance with testing and performance requirements specified
Availability of colors and finishes
Cost of materials, cost of labor
Time of delivery to the Project Site
Time of installation
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Include a list of changes or revisions needed to other parts of the Work and to construction performed by 
Owner and separate contractors that will be necessary to accommodate proposed substitution

ATTACHMENTS: list any attachments issued with this substitution request, including drawings, product data, 
samples, testing information, reports, warranty, etc.
Attachments List

THE CONTRACTOR CERTIFIES THAT: [Contractor to check off each line]:

 The proposed substitution has been fully investigated and determined to be equal or superior to the quality 
level of the specified product and/or system.

 The warranty for the substitution will be equal or superior to the warranty of the specified product and/or 
system.

 The maintenance service and source of replacement parts to be equal or superior to the specified product 
and/or system.

 The proposed substitution does not affect any of the dimensions, clearances, or other requirements for 
other materials and labor required to complete the Work.

 The Contractor has reviewed and coordinated the proposed substitution request, prior to submission to the 
Architect and Owner, with each of the subcontractors, suppliers, and materialmen, verifying that the proposed 
substitution will not affect their Work, and will not affect or delay their schedule.

 The cost savings as noted above has been coordinated amongst all the subcontractors, suppliers, and 
materialmen and there will be no additional claims for cost beyond what is documented herein.  Any further 
claims related to the acceptance of this substitution will not be accepted by the Owner.

 The Contractor will be responsible for any payment to the Architect and Owner for any changes to the 
building design, detailing, permit updates, coordination with other Contracts, or other time and materials 
associated with the review, analysis, and acceptance of this substitution request.

SUBMITTED BY:
Contractor Name and Title

A/E’S REVIEW AND RECOMMENDATION

Substitution Approved: make submittals in accordance with Substitution Procedures Specification.

Substitution Approved as Noted: make submittals in accordance with Substitution Procedures Specification.

Substitution Rejected: use specified materials.

Contract Administrator Name and Title

Date Returned

OWNER’S REVIEW AND ACTION

Substitution Approved: make submittals in accordance with Substitution Procedures Specification.  Prepare 
Change Order.

Substitution Approved as Noted: make submittals in accordance with Substitution Procedures Specification.  
Prepare Change Order.

Substitution Rejected: use specified materials.

Owner Name and Title Date Returned
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SECTION 013000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. General administrative requirements.

B. Preconstruction meeting.

C. Site mobilization meeting.

D. Progress meetings.

E. Construction progress schedule.

F. Contractor's daily reports.

G. Progress photographs.

H. Submittals for review, information, and project closeout.

I. Number of copies of submittals.

J. Requests for Interpretation (RFI) procedures.

K. Submittal procedures.

1.2 RELATED REQUIREMENTS

A. Section 016000 - Product Requirements:  General product requirements.

1.3 REFERENCE STANDARDS

A. AIA G810 - Transmittal Letter.

1.4 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 017000 - Execution and Closeout 
Requirements for coordination of execution of administrative tasks with timing of 
construction activities.

B. Make the following types of submittals to Architect:

1. Requests for Interpretation (RFI).

2. Requests for substitution.

3. Shop drawings, product data, and samples.

4. Test and inspection reports.

5. Design data.

6. Manufacturer's instructions and field reports.

7. Applications for payment and change order requests.

8. Progress schedules.

9. Coordination drawings.

10. Correction Punch List and Final Correction Punch List for Substantial 
Completion.

11. Closeout submittals.
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PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION

3.1 PRECONSTRUCTION MEETING

A. Architect will schedule a meeting after Notice of Award.

B. Attendance Required:

1. Owner.

2. Architect.

3. Contractor.

C. Agenda:

1. Execution of Owner-Contractor Agreement.

2. Submission of executed bonds and insurance certificates.

3. Distribution of Contract Documents.

4. Submission of list of subcontractors, list of products, schedule of values, 
and progress schedule.

5. Submission of initial Submittal schedule.

6. Designation of personnel representing the parties to Contract and 
Architect.

7. Procedures and processing of field decisions, submittals, substitutions, 
applications for payments, proposal request, Change Orders, and Contract 
closeout procedures.

8. Scheduling.

3.2 SITE MOBILIZATION MEETING

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

B. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Contractor's superintendent.

5. Major subcontractors.

C. Agenda:

1. Use of premises by Owner and Contractor.

2. Owner's requirements.

3. Construction facilities and controls provided by Owner.

4. Temporary utilities provided by Owner.

5. Survey and building layout.

6. Security and housekeeping procedures.

7. Schedules.
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8. Application for payment procedures.

9. Procedures for testing.

10. Procedures for maintaining record documents.

11. Requirements for start-up of equipment.

12. Inspection and acceptance of equipment put into service during 
construction period.

3.3 PROGRESS MEETINGS

A. Architect will make arrangements for meetings, prepare agenda with copies for 
participants, preside at meetings.

B. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Contractor's superintendent.

5. Major subcontractors.

C. Agenda:

1. Review minutes of previous meetings.

2. Review of work progress.

3. Field observations, problems, and decisions.

4. Identification of problems that impede, or will impede, planned progress.

5. Review of submittals schedule and status of submittals.

6. Maintenance of progress schedule.

7. Corrective measures to regain projected schedules.

8. Planned progress during succeeding work period.

9. Maintenance of quality and work standards.

10. Effect of proposed changes on progress schedule and coordination.

11. Other business relating to work.

3.4 CONSTRUCTION PROGRESS SCHEDULE

A. Within 14 days after date of the Agreement, submit preliminary schedule defining 
planned operations for the first 60 days of work, with a general outline for 
remainder of work.

B. If preliminary schedule requires revision after review, submit revised schedule 
within 7 days.

C. Within 21 days after review of preliminary schedule, submit draft of proposed 
complete schedule for review.

1. Include written certification that major contractors have reviewed and 
accepted proposed schedule.

2. Include submittals, inspections and testing on the schedule.
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3. Include the use of cold weather products and methods for concrete, 
masonry, weather barrier, and roofing work scheduled to take place in the 
months of November through March.

D. Submit updated schedule with each Application for Payment.

3.5 DAILY CONSTRUCTION REPORTS

A. Include only factual information.  Do not include personal remarks or opinions 
regarding operations and/or personnel.

B. Prepare a daily construction report recording the following information concerning 
events at Project site and project progress:

1. Date.

2. High and low temperatures, and general weather conditions.

3. Safety, environmental, or industrial relations incidents.

4. Meetings and significant decisions.

5. Stoppages, delays, shortages, and losses.  Include comparison between 
scheduled work activities (in Contractor's most recently updated and 
published schedule) and actual activities.  Explain differences, if any.  
Note days or periods when no work was in progress and explain the 
reasons why.

6. Testing and/or inspections performed.

7. Signature of Contractor's authorized representative.

3.6 PROGRESS PHOTOGRAPHS

A. Submit photographs with each application for payment, taken not more than 3 days 
prior to submission of application for payment.

B. Photography Type:  Digital; electronic files.

C. Provide photographs of site and construction throughout progress of work 
produced by an experienced photographer, acceptable to Architect.

D. In addition to periodic, recurring views, take photographs of each of the following 
events:

1. Completion of site clearing.

2. Excavations in progress.

3. Foundations in progress and upon completion.

4. Structural framing in progress and upon completion.

5. Weather barriers in progress and upon completion.

6. Final completion, minimum of ten (10) photos.

E. Views:

1. Provide non-aerial photographs from four cardinal views at each specified 
time, until date of Substantial Completion.

2. Consult with Architect for instructions on views required.

3. Provide factual presentation.



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
013000-5

ADMINISTRATIVE REQUIREMENTS

4. Provide correct exposure and focus, high resolution and sharpness, 
maximum depth of field, and minimum distortion.

F. Digital Photographs:  24 bit color, minimum resolution of 1280 by 960 ("1 
megapixel"), in JPG format; provide files unaltered by photo editing software.

1. Delivery Medium:  Via email.

2. File Naming:  Include project identification, date and time of view, and 
view identification.

3.7 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:

1. An interpretation, amplification, or clarification of some requirement of 
Contract Documents arising from inability to determine from them the 
exact material, process, or system to be installed; or when the elements of 
construction are required to occupy the same space (interference); or when 
an item of work is described differently at more than one place in Contract 
Documents.

2. A resolution to an issue which has arisen due to field conditions and 
affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress 
meeting, with response entered into meeting minutes, rendering unnecessary the 
issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for 
interpretation of Contract Documents.  Failure to submit a RFI in a timely manner 
is not a legitimate cause for claiming additional costs or delays in execution of the 
work.

1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with 
subcontractors and/or materials suppliers.

b. Do not forward requests which solely require internal coordination 
between subcontractors.

2. Contractor to use the request for information form attached to this Section.

3. Combine RFI and its attachments into a single electronic file.  PDF format 
is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract 
Documents to confirm that information sufficient for their interpretation is 
definitely not included.

1. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this 
section).

b. Approval of substitutions (see Section - 012500 - Substitution 
Procedures).

c. Changes that entail change in Contract Time and Contract Sum 
(comply with provisions of the Conditions of the Contract).
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d. Different methods of performing work than those indicated in the 
Contract Drawings and Specifications (comply with provisions of 
the Conditions of the Contract).

2. Improper RFIs:  Requests not prepared in compliance with requirements of 
this section, and/or missing key information required to render an 
actionable response.  They will be returned without a response, with an 
explanatory notation.

3. Frivolous RFIs:  Requests regarding information that is clearly indicated 
on, or reasonably inferable from, Contract Documents, with no additional 
input required to clarify the question.  They will be returned without a 
response, with an explanatory notation.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and 
information necessary to provide an actionable response.

1. Official Project name and number, and any additional required identifiers 
established in Contract Documents.

2. Issue date, and requested reply date.

3. Reference to particular Contract Document(s) requiring additional 
information/interpretation.  Identify pertinent drawing and detail number 
and/or specification section number, title, and paragraph(s).

4. Annotations:  Field dimensions and/or description of conditions which 
have engendered the request.

5. Contractor's suggested resolution:  A written and/or a graphic solution, to 
scale, is required in cases where clarification of coordination issues is 
involved, for example; routing, clearances, and/or specific locations of 
work shown diagrammatically in Contract Documents.  If applicable, state 
the likely impact of the suggested resolution on Contract Time or the 
Contract Sum.

F. Attachments:  Include sketches, coordination drawings, descriptions, photos, 
submittals, and other information necessary to substantiate the reason for the 
request.

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the 
project.

1. Indicate current status of every RFI.  Update log promptly and on a regular 
basis.

2. Note dates of when each request is made, and when a response is received.

3. Highlight items requiring priority or expedited response.

4. Highlight items for which a timely response has not been received to date.

5. Identify and include improper or frivolous RFIs.

H. Review Time:  Architect will respond and return RFIs to Contractor within seven 
calendar days of receipt.  For the purpose of establishing the start of the mandated 
response period, RFIs received after 12:00 noon will be considered as having been 
received on the following regular working day.

I. Responses:  Content of answered RFIs will not constitute in any manner a directive 
or authorization to perform extra work or delay the project.  If in Contractor's 
belief it is likely to lead to a change to Contract Sum or Contract Time, promptly 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
013000-7

ADMINISTRATIVE REQUIREMENTS

issue a notice to this effect, and follow up with an appropriate Change Order 
request to Owner.

1. Response may include a request for additional information, in which case 
the original RFI will be deemed as having been answered, and an amended 
one is to be issued forthwith.  Identify the amended RFI with an R suffix to 
the original number.

2. Notify Architect within seven calendar days if an additional or corrected 
response is required by submitting an amended version of the original RFI, 
identified as specified above.

3.8 SUBMITTAL SCHEDULE

A. Submit to Architect for review a schedule for submittals in tabular format.

1. Coordinate with Contractor's construction schedule and schedule of values.

2. Format schedule to allow tracking of status of submittals throughout 
duration of construction.

3. Arrange information to include scheduled date for initial submittal, 
specification number and title, submittal category (for review or for 
information), description of item of work covered, and role and name of 
subcontractor.

4. Account for time required for preparation, review, manufacturing, 
fabrication and delivery when establishing submittal delivery and review 
deadline dates.

a. For assemblies, equipment, systems comprised of multiple 
components and/or requiring detailed coordination with other 
work, allow for additional time to make corrections or revisions to 
initial submittals, and time for their review.

3.9 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review 
unless indicated for information only:

1. Product data.

2. Shop drawings.

3. Samples for selection.

4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance 
with information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL 
PROCEDURES article below and for record documents purposes described in 
Section 017800 - Closeout Submittals.

3.10 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for 
information unless indicated for review:

1. Design data.
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2. Certificates.

3. Test reports.

4. Inspection reports.

5. Manufacturer's instructions.

6. Manufacturer's field reports.

7. Other types indicated.

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

3.11 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project 
closeout in compliance with requirements of Section 017800 - Closeout 
Submittals:

1. Project record documents.

2. Operation and maintenance data.

3. Warranties.

4. Bonds.

5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.

3.12 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an 
electronically-marked up file will be returned.  Create PDFs at native size and 
right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of 
which will be retained by Architect.

1. After review, produce duplicates.

2. Retained samples will not be returned to Contractor unless specifically so 
stated.

3.13 SUBMITTAL PROCEDURES

A. General Requirements:

1. Use a separate transmittal for each item.

2. Transmit using approved form.

a. Use the submittal form attached to this Section.

3. Sequentially identify each item.  For revised submittals use original 
number and a sequential numerical suffix.

4. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing 
and detail number; and specification section number and article/paragraph, 
as appropriate on each copy.
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5. Apply Contractor's stamp, signed or initialed certifying that review, 
approval, verification of products required, field dimensions, adjacent 
construction work, and coordination of information is in accordance with 
the requirements of the work and Contract Documents.

6. Schedule submittals to expedite the Project, and coordinate submission of 
related items.

a. For each submittal for review, allow 14 days excluding delivery 
time to and from the Contractor.

7. Identify variations from Contract Documents and product or system 
limitations that may be detrimental to successful performance of the 
completed work.

8. Provide space for Contractor and Architect review stamps.

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

10. Distribute reviewed submittals.  Instruct parties to promptly report 
inability to comply with requirements.

B. Perform no portion of the Work for which the Contract Documents require 
submittals until the respective submittal has been approved by the Architect.

C. CAD files of the floor and roof plan backgrounds may be available to the 
Contractor from the Architect.  The Contractor will be required to complete the 
Waiver for Release of Digital Project Information attached to this Section, and 
submit the executed Waiver to the Architect before receiving the CAD files.

3.14 SUBMITTAL REVIEW

A. Submittals for Review:  Architect will review each submittal, and approve, or take 
other appropriate action.

B. Submittals for Information:  Architect will acknowledge receipt and review.  See 
below for actions to be taken.

C. Architect's actions will be reflected by marking each returned submittal using 
virtual stamp on electronic submittals.

D. Architect's and consultants' actions on items submitted for review:

1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Approved", or language with same legal meaning.

b. "Approved as Noted, Resubmission not required", or language 
with same legal meaning.

1) At Contractor's option, submit corrected item, with review 
notations acknowledged and incorporated.

c. "Approved as Noted, Resubmit for Record", or language with 
same legal meaning.

2. Not Authorizing fabrication, delivery, and installation:

E. Architect's and consultants' actions on items submitted for information:

1. Items for which no action was taken:
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a. "Received" -  to notify the Contractor that the submittal has been 
received for record only.

2. Items for which action was taken:

a. "Reviewed" - no further action is required from Contractor.
END OF SECTION
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John Fox Hayes, FAIA
Kevin R. Blackney, AIA, LEED AP
Jennifer Crawford, AIA
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REQUEST FOR INFORMATION | RFI Number

Philadelphia Zoo Animal Hospital – AHU-1 Replacement
3400 W. Girard Avenue
Philadelphia, PA 19104
BHA Job No. 17-116

DATE OF RFI: Month Day, Year

CONTRACT FOR: General Construction or other Prime Contractor

FROM CONTRACTOR: Contractor Name
Contractor Company Name

TO ARCHITECT: Contract Administrator
Blackney Hayes Architects

Contractor’s RFI

Contractor’s proposed resolution

Drawing Reference: Drawing No., Detail Reference: Detail No.

Specification Section: Section No., Paragraph: Paragraph No.

Response:
Architect’s response

Attachments: list of attachments / none

Response From: Contract Administrator Response To: Contractor Name

NOTE: This reply is not an authorization to proceed with work involving additional cost, time, or both.  If 
any reply requires a change to the Contract Documents, the appropriate documentation must be 
executed in accordance with the Contract Documents.

Date Received: Month Day, Year Date Returned: Month Day, Year

Copies to:  Construction Manager
 Owner
 Consultants
 Others
 File
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ASSOCIATES
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Andrew Lengel, RA

CONTRACTOR SUBMITTAL COVER PAGE

Philadelphia Zoo Animal Hospital – AHU-1 Replacement
3400 W. Girard Avenue
Philadelphia, PA 19104
BHA Job No. 17-116

DATE OF ISSUANCE: Month Day, Year

CONTRACT FOR: General Construction or other Prime Contractor

FROM CONTRACTOR: Contractor Name
Contractor Company Name

TO ARCHITECT: Contract Administrator
Blackney Hayes Architects

Submittal Description: Submittal Description
Specification Section Number: XX XXXX Submittal Number: XXX

Submittal Type: Choose an item.
Submittal provided for: Review / Information

Name of Subcontractor: name of subcontractor
Name of Supplier: name of supplier

Does the product or systems, or any portion thereof, included in this submittal deviate from the 
Contract Documents? Yes or No

 By submission of this submittal, the Contractor agrees that this submittal has been reviewed, 
checked, and approved by the Contractor for compliance with the Contract Documents and has 
been checked for coordination with other Work of the Contract.

Date: Month Day, Year

Architect’s Review Comments:
Architect’s review comments

Copies to:  Construction Manager
 Owner
 Consultants
 Others
 File
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150 S. Independence Mall West
Suite 1200
Philadelphia, PA 19106
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John Fox Hayes, FAIA
Kevin R. Blackney, AIA, LEED AP
Jennifer Crawford, AIA
Michele Barnett, AAHID
Merixsa Garcia-Johnson
Megan Hayes, NCIDQ
Darin Jellison, AIA
Christopher Stigler, AIA

ASSOCIATES
Troy Hill, AIA
Traci Luckenbill, AIA
Andrew Lengel, RA

WAIVER FOR RELEASE OF DIGITAL PROJECT INFORMATION

Philadelphia Zoo Animal Hospital – AHU-1 Replacement
3400 W. Girard Avenue
Philadelphia, PA 19104
BHA Job No. 17-116

DATE OF ISSUANCE: [Month Day, Year]

CONTRACT FOR: [General Construction or other Prime Contractor]
CONTRACT DATE: [Month Day, Year]

ARCHITECT: Blackney Hayes Architects

The term Signatory shall apply to the Signatory and their agents (subcontractors, materialmen, vendors, 
etc.).  The term Architect shall apply to the Architect and their agents (engineers, consultants, vendors, 
etc.).  

The signatory agrees to defend, indemnify and hold the Architect harmless against all losses, damages, 
costs, expenses, liability and attorney’s fees suffered by the Architect due to any misuse, misapplication, 
or misinterpretation of the data, findings, tests, opinions, plans or reports or similar information compiled 
by the Architect as a result of the work performed by the Architect on this project, which is now being 
released to the Signatory.

Electronic files will be provided only for the specific purpose of providing a reference to the Signatory to 
be used as background information for the completion of shop drawings and other submittals.  The 
Signatory shall remove all any references to the Architect and their agents from the electronic information 
for the purposes of generating the shop drawings.

The Signatory agrees the electronic information provided is for reference purposes only and that the 
Architect provides no warranty of any kind, written or implied, as to the completeness or accuracy of the 
electronic information provided.  The Architect’s electronic files were created to a level as required to 
convey the design intent and to provide the Contract Documents, not for the fabrication, quantification, or 
other construction purposes.

The Signatory shall be solely responsible for verifying the accuracy of the content of the electronic 
information received prior to the start of any design or construction work.  The Architect does not 
guarantee the accuracy of the electronic information due to field conditions, data transfer, or compatibility 
with the Signatory’s hardware, software or output systems.  The Signatory agrees to notify the Architect 
immediately upon discovery of any inaccuracies in the electronic information.

The Signatory agrees to hold all electronic information confidential and protect it against use by others.

The Signatory agrees that the electronic information provided by the Architect shall only be used for the 
purposes described in this Agreement and that all other uses is prohibited.

The Signatory will not transfer or share the electronic information provided with any party without written 
authorization from the Architect.
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Copyright and ownership of the electronic information are not transferred to the Signatory or his agents.  
The Architect shall retain all rights to the electronic information under copyright.  This release does not 
limit or restrict the rights of the Architect to pursue all legal remedies available in the event copyright 
protection is violated.

This Agreement shall be governed by the laws in which the project is located.

By signature below, the Signatory certifies that he/she is an authorized representative of the 
requesting party and is authorized to enter into this agreement, that the electronic information 
requested is for the sole purposes as described herein, and that the electronic information will 
not be shared with any other party or entity.

Agreed and accepted by:

 
Signatory (Firm Name) Signature

 
Printed Name and Title Date
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SECTION 013513.17
SPECIAL REQUIREMENTS FOR WORK AT THE PHILADELPHIA ZOO

PART 1 GENERAL

1.1 DESCRIPTION OF WORK
A. This section describes special administrative and procedural requirements for all 

contractors, subcontractors and their employees performing work in the 
Philadelphia Zoo.

1.2 DEFINITIONS
A. “Zoo Authorities” or “proper authorization” shall mean the Chief Executive 

Officer, Director of Planning, or Curator, unless otherwise specified.
B. “Personnel” shall mean all employees or related staff or associates of the 

contractors, subcontractors, suppliers, delivery services, consultants, testing or 
inspection agencies, or other group performing work or services required for 
completion of this contract.

1.3 SECURITY OPERATIONS
A. Work in all animal areas will be coordinated with the Curator in order to insure that 

the animals are removed or supervised while work is underway.
B. Daily cleanup will be performed by the contractor and reviewed by Animal 

Department staff. 
C. All contractor personnel will enter the Zoo through gate "H" and will be issued 

vendor identification tags which will be worn at all times within the Zoo and 
returned at the completion of their work. 

D. All contractor vehicles will enter the public areas of the Zoo before 9:30 a.m. where 
practicable.  All contractor vehicles, which must travel in the public areas of the Zoo 
between 9:30 a.m. and 6:00 p.m., must be escorted by a “Flagman” provided by the 
contractor. All contractor vehicle access must be coordinated and approved by the 
facilities department "contact" and must follow the prescribed route.

1.4 ADMINISTRATIVE REQUIREMENTS
A. All work is to be coordinated with the Facilities Department representative to 

minimize disruption to the animals and the Zoo's operation. 
B. Any work that will affect or disrupt the plant material in the Zoo must be 

coordinated with and approved by the Horticulture Department to insure that 
plant material is protected.

C. All contractors will be provided with and acknowledge receipt of the Zoological 
Society of Philadelphia Hazard Communication Training Program. 

D. The Contractor shall execute and delivery to the Zoological Society of 
Philadelphia not less than two business days before commencement of Work of 
the Project, a Waiver of Liens on behalf of himself, all Subcontractors, and 
material men in a form which is satisfactory to the Owner. A Release of Liens 
shall be submitted with each Request for Payment.

E. All contractors working within buildings which house primates or large 
mammals will be required to submit evidence that he/she has not been exposed to 
tuberculosis by providing a physicians statement of a negative response to a 
Mantoux PPD test taken within the last year.
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F. All individuals working on site and on premises are required to complete the 
attached COVID 19 Heath Screening Form at the entry gate prior to entering the 
property.  All individuals required to wear face masks while on the property.

G. Refer to Section 011000 for Forms required.
1.5 TOOLS, EQUIPMENT AND MATERIALS

A. All contractors are required to advise the Zoological Society of Philadelphia of any 
hazardous materials to be brought on site and to provide the Zoo with Material 
Safety data sheets for such materials. 

1.6 PERSONNEL ACTIVITY
A. The following items are prohibited from being brought onto the Zoo grounds and 

construction site, any violation of these regulations may result in default of contract 
and may additionally be subject to prosecution:
1. Alcoholic beverages and drugs.
2. Explosives and firearms.
3. Inflammable material except as required for performance of work (with 

prior Zoo approval).
B. An important aspect of the Zoo’s mission is to provide a welcoming and safe family 

atmosphere. To this end the contractor will be required to observe Zoo policies on 
Visitor contact and Sexual Harassment.
1. Personnel shall stay in their respective working areas during their lunch 

period, unless a designated area approved in advance by the Zoo’s Facility 
Manager is provided or leaving the grounds is permitted.

2. Personnel shall restrict themselves to the work area and the path to and 
from the work area as approved by the Zoo’s Facility Manager.

3. Socializing or contact with Visitors to the Zoological Gardens is prohibited.
4. Workers will maintain proper work attire while working on the Zoo 

grounds. 
5. The use of indecent, abusive or profane language is forbidden.

C. The Zoo’s mission is to provide a safe environment for the animal collection. All 
contractor personnel will be required to respect the animals and adhere to animal 
safety rules established for each animal area. These rules generally prohibit feeding 
or taunting the animals. Any infraction of these rules will result in the immediate 
removal of the offending personnel from the grounds.

PART 2 PRODUCTS Not Used

PART 3 EXECUTION Not Used

END
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QUALITY REQUIREMENTS

SECTION 014000
QUALITY REQUIREMENTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Definitions

B. Submittals.

C. References and standards.

D. Testing and inspection agencies and services.

E. Control of installation.

F. Tolerances.

G. Manufacturers' field services.

H. Defect Assessment.

1.2 REFERENCE STANDARDS

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building 
Sealants.

B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete 
Aggregates for Use in Construction and Criteria for Testing Agency Evaluation.

C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for 
Masonry.

D. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection of Soil and Rock as Used in Engineering 
Design and Construction.

E. ASTM E329 - Standard Specification for Agencies Engaged in Construction 
Inspection, Testing, or Special Inspection.

F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive 
Testing.

G. IAS AC89 - Accreditation Criteria for Testing Laboratories.

1.3 DEFINITIONS

A. This article supplements the definitions contained in the General Conditions.

B. Furnish:  To supply, deliver, unload, and inspect for damage.

C. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start 
up, and make ready for use.

D. Product:  Material, machinery, components, equipment, fixtures, and systems 
forming the work result. Not materials or equipment used for preparation, 
fabrication, conveying, or erection and not incorporated into the work result.  
Products may be new, never before used, or re-used materials or equipment.

E. Provide:  To furnish and install.

F. Supply:  Same as Furnish.
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1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Design Data:  Submit for Architect's knowledge as contract administrator for the 
limited purpose of assessing compliance with information given and the design 
concept expressed in the Contract Documents, or for Owner's information.

C. Test Reports:  After each test/inspection, promptly submit two copies of report to 
Architect and to Contractor.

1. Include:

a. Date issued.

b. Project title and number.

c. Name of inspector.

d. Date and time of sampling or inspection.

e. Identification of product and specifications section.

f. Location in the Project.

g. Type of test/inspection.

h. Date of test/inspection.

i. Results of test/inspection.

j. Compliance with Contract Documents.

k. When requested by Architect, provide interpretation of results.

2. Test report submittals are for Architect's knowledge as contract 
administrator for the limited purpose of assessing compliance with 
information given and the design concept expressed in the Contract 
Documents, or for Owner's information.

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

1. Indicate material or product complies with or exceeds specified 
requirements.  Submit supporting reference data, affidavits, and 
certifications as appropriate.

2. Certificates may be recent or previous test results on material or product, 
but must be acceptable to Architect.

E. Manufacturer's Instructions:  When specified in individual specification sections, 
submit printed instructions for delivery, storage, assembly, installation, start-up, 
adjusting, and finishing, for the Owner's information.  Indicate special procedures, 
perimeter conditions requiring special attention, and special environmental criteria 
required for application or installation.

F. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract 
administrator or for Owner.

1. Submit report within 30 days of observation to Architect for information.

2. Submit for information for the limited purpose of assessing compliance 
with information given and the design concept expressed in the Contract 
Documents.



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
014000-3

QUALITY REQUIREMENTS

G. Erection Drawings:  Submit drawings for Architect's benefit as contract 
administrator or for Owner.

1. Submit for information for the limited purpose of assessing compliance 
with information given and the design concept expressed in the Contract 
Documents.

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

1.5 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents 
not included in the Project Manual, also referred to as reference standards, comply 
with requirements of the standard, except when more rigid requirements are 
specified or are required by applicable codes.

B. Comply with reference standard of date of issue current on date of Contract 
Documents, except where a specific date is established by applicable code.

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

D. Maintain copy at project site during submittals, planning, and progress of the 
specific work, until Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request 
clarification from Architect before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in 
Contract nor those of Architect shall be altered from Contract Documents by 
mention or inference otherwise in any reference document.

1.6 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Contractor shall employ and pay for services of an independent testing agency to 
perform other specified testing.

B. Employment of agency in no way relieves Contractor of obligation to perform 
Work in accordance with requirements of Contract Documents.

C. Contractor Employed Agency:

1. Testing agency:  Comply with requirements of ASTM E329, ASTM E543, 
ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740.

2. Inspection agency:  Comply with requirements of ASTM D3740 and 
ASTM E329.

3. Laboratory Qualifications:  Accredited by IAS according to IAS AC89.

4. Laboratory:  Authorized to operate in Pennsylvania.

5. Laboratory Staff:  Maintain a full time registered Engineer on staff to 
review services.

6. Testing Equipment:  Calibrated at reasonable intervals either by NIST or 
using an NIST established Measurement Assurance Program, under a 
laboratory measurement quality assurance program.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 CONTROL OF INSTALLATION

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

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

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

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

E. Have work performed by persons qualified to produce required and specified 
quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed 
by the manufacturer.

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

3.2 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce 
acceptable Work.  Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict 
with Contract Documents, request clarification from Architect before proceeding.

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

3.3 TESTING AND INSPECTION

A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and 
Contractor in performance of services.

2. Perform specified sampling and testing of products in accordance with 
specified standards.

3. Ascertain compliance of materials and mixes with requirements of 
Contract Documents.

4. Promptly notify Architect and Contractor of observed irregularities or non-
compliance of Work or products.

5. Perform additional tests and inspections required by Architect.

6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of 
Contract Documents.

2. Agency may not approve or accept any portion of the Work.
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3. Agency may not assume any duties of Contractor.

4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:

1. Deliver to agency at designated location, adequate samples of materials 
proposed to be used that require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and provide access to the Work and 
to manufacturers' facilities.

3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.

b. To obtain and handle samples at the site or at source of Products to 
be tested/inspected.

c. To facilitate tests/inspections.

d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for 
operations requiring testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for 
additional samples, tests, and inspections required by Contractor beyond 
specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and 
inspections required by Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall 
be performed by the same agency on instructions by Architect.

E. Re-testing required because of non-compliance with specified requirements shall 
be paid for by Contractor.

3.4 MANUFACTURERS' FIELD SERVICES

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

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

3.5 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

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

END OF SECTION
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Temporary utilities.

B. Temporary telecommunications services.

C. Temporary sanitary facilities.

D. Security requirements.

E. Vehicular access and parking.

F. Waste removal facilities and services.

G. Project identification sign.

1.2 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 
Building Materials.

1.3 TEMPORARY UTILITIES

A. Owner will provide the following:

1. Electrical power, consisting of connection to existing facilities.

2. Water supply, consisting of connection to existing facilities.

B. Existing facilities may be used.

C. New permanent facilities may be used.

D. Provide and maintain  lighting for construction operations to achieve a minimum 
lighting level of 2 watt/sq ft .

E. Use trigger-operated nozzles for water hoses, to avoid waste of water.

1.4 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time 
of project mobilization.

B. Telecommunications services shall include:

1. Personal computer dedicated to project telecommunications, with 
necessary software and printer.

2. Telephone Lines:  One land line, minimum; one handset per line; or one 
cell phone per field management employee.

3. Internet Connections:  Minimum of one; DSL modem or faster.

C. Architect will pay for own telecommunications services.

1.5 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project 
mobilization.

B. Use of existing facilities  is not permitted.
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C. Maintain daily in clean and sanitary condition.

D. At end of construction, return facilities to same or better condition as originally 
found.

1.6 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent 
access to areas that could be hazardous to workers or the public, to allow for 
owner's use of site and to protect existing facilities and adjacent properties from 
damage from construction operations and demolition.

B. Provide barricades and covered walkways required by governing authorities for 
public rights-of-way and for public access to existing building.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from 
damage.

1.7 FENCING

A. Construction:  Commercial grade chain link fence.

B. Provide 8 foot high fence around construction site; equip with vehicular and 
pedestrian gates with locks.

1.8 EXTERIOR ENCLOSURES

A. Provide temporary insulated weather tight closure of exterior openings to 
accommodate acceptable working conditions and protection for Products, to allow 
for temporary heating and maintenance of required ambient temperatures identified 
in individual specification sections, and to prevent entry of unauthorized persons.  
Provide access doors with self-closing hardware and locks.

1.9 INTERIOR ENCLOSURES

A. Provide temporary partitions and ceilings as indicated to separate work areas from 
Owner-occupied areas, to prevent penetration of dust and moisture into Owner-
occupied areas, and to prevent damage to existing materials and equipment.

B. Construction:  Framing and reinforced polyethylene sheet materials with closed 
joints and sealed edges at intersections with existing surfaces:

1. Maximum flame spread rating of 75 in accordance with ASTM E84.

1.10 SECURITY 

A. Provide security and facilities to protect Work, existing facilities, and Owner's 
operations from unauthorized entry, vandalism, or theft.

1.11 VEHICULAR ACCESS AND PARKING

A. Coordinate access and haul routes with governing authorities and Owner.

B. Provide and maintain access to fire hydrants, free of obstructions.

C. Provide means of removing mud from vehicle wheels before entering streets.

D. Provide temporary parking areas to accommodate construction personnel.  When 
site space is not adequate, provide additional off-site parking.

1.12 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in 
clean and orderly condition.

B. Provide containers with lids.  Remove trash from site weekly.
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C. If materials to be recycled or re-used on the project must be stored on-site, provide 
suitable non-combustible containers; locate containers holding flammable material 
outside the structure unless otherwise approved by the authorities having 
jurisdiction.

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate 
containers with lids.

1.13 PROJECT IDENTIFICATION

A. Provide project identification sign of design, construction, and location approved 
by Owner. Include:

1. Project  title, logo and name of Owner as indicated on Contract 
Documents.

2. Names and titles of Architect and Consultants.

3. Name of Prime Contractor and major Subcontractors.

B. Lettering:  Standard Alphabet Series C, as specified in FHWA Standard Highway 
Signs (SHS); size lettering to provide legibility at 100 foot distance.

C. No other signs are allowed without Owner permission except those required by 
law.

1.14 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of 
Substantial Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet.  Grade site as 
indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore existing facilities used during construction to original condition.

E. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED
END OF SECTION
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SECTION 016000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. General product requirements.

B. Re-use of existing products.

C. Transportation, handling, storage and protection.

D. Product option requirements.

E. Substitution limitations.

F. Procedures for Owner-supplied products.

G. Maintenance materials, including extra materials, spare parts, tools, and software.

1.2 SUBMITTALS

A. Proposed Products List:  Submit list of major products proposed for use, with 
name of manufacturer, trade name, and model number of each product.

1. Submit within 14 days after date of Agreement.

2. For products specified only by reference standards, list applicable 
reference standards.

B. Product Data Submittals:  Submit manufacturer's standard published data.  Mark 
each copy to identify applicable products, models, options, and other data.  
Supplement manufacturers' standard data to provide information specific to this 
Project.

C. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility 
and electrical characteristics, utility connection requirements, and location of 
utility outlets for service for functional equipment and appliances.

D. Sample Submittals:  Illustrate functional and aesthetic characteristics of the 
product, with integral parts and attachment devices. Coordinate sample submittals 
for interfacing work.

1. For selection from standard finishes, submit samples of the full range of 
the manufacturer's standard colors, textures, and patterns.

PART 2  PRODUCTS

2.1 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless 
specifically required or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify 
Owner promptly upon discovery; protect, remove, handle, and store as directed by 
Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, 
relocated, reinstalled, delivered to the Owner, or otherwise indicated as to remain 
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the property of the Owner, become the property of the Contractor; remove from 
site.

2.2 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by Contract 
Documents.

B. Use of products having any of the following characteristics is not permitted:

1. Made using or containing CFC's.

2. Made of wood from newly cut old growth timber.

3. Containing lead, cadmium, or asbestos.

2.3 PRODUCT OPTIONS

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

B. Products Specified by Naming One or More Manufacturers:  Use a product of one 
of the manufacturers named and meeting specifications, no options or substitutions 
allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for 
Substitutions:  Submit a request for substitution for any manufacturer not named.

2.4 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities 
specified in individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION

3.1 OWNER-SUPPLIED PRODUCTS

A. Owner's Responsibilities:

1. Arrange for and deliver Owner reviewed shop drawings, product data, and 
samples, to Contractor.

2. Arrange and pay for product delivery to site.

3. On delivery, inspect products jointly with Contractor.

4. Submit claims for transportation damage and replace damaged, defective, 
or deficient items.

5. Arrange for manufacturers' warranties, inspections, and service.

B. Contractor's Responsibilities:

1. Review Owner reviewed shop drawings, product data, and samples.

2. Receive and unload products at site; inspect for completeness or damage 
jointly with Owner.

3. Handle, store, install and finish products.

4. Repair or replace items damaged after receipt.
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3.2 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, 
package to avoid loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on 
outside of packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to 
minimize site storage time and potential damage to stored materials.

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

E. Transport materials in covered trucks to prevent contamination of product and 
littering of surrounding areas.

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

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

H. Arrange for the return of packing materials, such as wood pallets, where 
economically feasible.

3.3 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered 
according to installation schedule and placed convenient to work area in order to 
minimize waste due to excessive materials handling and misapplication.  See 
Section 017419.

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

C. Store with seals and labels intact and legible.

D. Store sensitive products in weathertight, climate-controlled enclosures in an 
environment favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Protect products from damage or deterioration due to construction operations, 
weather, precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, 
dust, and other contaminants.

G. Comply with manufacturer's warranty conditions, if any.

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

I. Prevent contact with material that may cause corrosion, discoloration, or staining.

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

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

END OF SECTION



[THIS PAGE IS INTENTIONALLY BLANK]



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
016116-1

VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

SECTION 016116

VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Requirements for Indoor-Emissions-Restricted products.

B. Requirements for VOC-Content-Restricted products.

1.2 DEFINITIONS

A. Indoor-Emissions-Restricted Products:  All products in the following product 
categories, whether specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring 
adhesives.

3. Flooring.

4. Products making up wall and ceiling assemblies.

5. Thermal and acoustical insulation.

B. VOC-Content-Restricted Products:  All products in the following product 
categories, whether specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring 
adhesives.

C. Interior of Building:  Anywhere inside the exterior weather barrier.

D. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, 
whether specified or not; including flooring adhesives, resilient base adhesives, 
and pipe jointing adhesives.

E. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant 
primers, whether specified or not; including firestopping sealants and duct joint 
sealers.

F. Inherently Non-Emitting Materials:  Products composed wholly of minerals or 
metals, unless they include organic-based surface coatings, binders, or sealants; 
and specifically the following:

1. Concrete.

2. Clay brick.

3. Metals that are plated, anodized, or powder-coated.

4. Glass.

5. Ceramics.

1.3 QUALITY ASSURANCE

A. Indoor Emissions Standard and Test Method:  CAL (CDPH SM), using Standard 
Private Office exposure scenario and the allowable concentrations specified in the 
method, and range of total VOC's after 14 days.

1. Wet-Applied Products:  State amount applied in mass per surface area.
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2. Paints and Coatings:  Test tinted products, not just tinting bases.

3. Evidence of Compliance:  Acceptable types of evidence are the following;

a. Current UL (GGG) certification.

b. Current SCS (CPD) Floorscore certification.

c. Current SCS (CPD) Indoor Advantage Gold certification.

d. Current listing in CHPS (HPPD) as a low-emitting product.

e. Current CRI (GLP) certification.

f. Test report showing compliance and stating exposure scenario 
used.

4. Product data submittal showing VOC content is NOT acceptable evidence.

5. Manufacturer's certification without test report by independent agency is 
NOT acceptable evidence.

B. VOC Content Test Method:  40 CFR 59, Subpart D (EPA Method 24), or ASTM 
D3960, unless otherwise indicated.

1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed in accordance with 
requirements.

C. Testing Agency Qualifications:  Independent firm specializing in performing 
testing and inspections of the type specified in this section.

PART 2  PRODUCTS

2.1 MATERIALS

A. All Products:  Comply with the most stringent of federal, State, and local 
requirements, or these specifications.

B. Indoor-Emissions-Restricted Products:  Comply with Indoor Emissions Standard 
and Test Method, except for:

1. Inherently Non-Emitting Materials.

C. VOC-Content-Restricted Products:  VOC content not greater than required by the 
following:

1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.

2. Aerosol Adhesives:  GreenSeal GS-36.

3. Joint Sealants:  SCAQMD 1168 Rule.

4. Paints and Coatings:  Each color; most stringent of the following:

a. 40 CFR 59, Subpart D.

b. SCAQMD 1113 Rule.

c. CARB (SCM).

PART 3  EXECUTION

3.1 FIELD QUALITY CONTROL
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A. Owner reserves the right to reject non-compliant products, whether installed or not, 
and require their removal and replacement with compliant products at no extra cost 
to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant 
products will be borne by Contractor.

C. All MSDS and SDS sheets for all chemicals and compounds used or installed as 
part of this Project must be submitted to the Owner prior to use or installation.

END OF SECTION
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SECTION 017000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition.

C. Pre-installation meetings.

D. Cutting and patching.

E. Surveying for laying out the work.

F. Cleaning and protection.

G. Demonstration and instruction of Owner personnel.

H. Closeout procedures, including Contractor's Correction Punch List, except 
payment procedures.

1.2 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Survey work:  Submit name, address, and telephone number of Surveyor before 
starting survey work.

1. On request, submit documentation verifying accuracy of survey work.

2. Submit a copy of site drawing signed by the Land Surveyor, that the 
elevations and locations of the work are in compliance with Contract 
Documents.

3. Submit surveys and survey logs for the project record.

C. Demolition Plan, for Information:  Submit demolition plan as specified by OSHA 
and local authorities.

1. Indicate extent of demolition, removal sequence, bracing and shoring, and 
location and construction of barricades and fences.  Include design 
drawings and calculations for bracing and shoring.

2. Identify demolition firm and submit qualifications.

3. Include a summary of safety procedures.

D. Cutting and Patching:  Submit written request in advance of cutting or alteration 
that affects:

1. Structural integrity of any element of Project.

2. Integrity of weather exposed or moisture resistant element.

3. Efficiency, maintenance, or safety of any operational element.

4. Visual qualities of sight exposed elements.

5. Work of Owner or separate Contractor.

6. Include in request:

a. Identification of Project.
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b. Location and description of affected work.

c. Necessity for cutting or alteration.

d. Description of proposed work and products to be used.

e. Effect on work of Owner or separate Contractor.

f. Written permission of affected separate Contractor.

g. Date and time work will be executed.

1.3 QUALIFICATIONS

A. For demolition work, employ a firm specializing in the type of work required.

B. For surveying work, employ a land surveyor registered in Pennsylvania and 
acceptable to Architect.  Submit evidence of surveyor's Errors and Omissions 
insurance coverage in the form of an Insurance Certificate.  Employ only 
individual(s) trained and experienced in collecting and recording accurate data 
relevant to ongoing construction activities,

C. For field engineering, employ a professional engineer of the discipline required for 
specific service on Project, licensed in Pennsylvania.  Employ only individual(s) 
trained and experienced in establishing and maintaining horizontal and vertical 
control points necessary for laying out construction work on project of similar size, 
scope and/or complexity.

D. For design of temporary shoring and bracing, employ a Professional Engineer 
experienced in design of this type of work and licensed in Pennsylvania.

1.4 PROJECT CONDITIONS

A. Use of explosives is not permitted.

B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and 
maintain pumping equipment.

C. Protect site from puddling or running water.  Provide water barriers as required to 
protect site from soil erosion.

D. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to 
prevent accumulation of dust, fumes, vapors, or gases.

E. Dust Control:  Execute work by methods to minimize raising dust from 
construction operations.  Provide positive means to prevent air-borne dust from 
dispersing into atmosphere and over adjacent property.

1. Provide dust-proof barriers between construction areas and areas 
continuing to be occupied by Owner.

F. Noise Control:  Provide methods, means, and facilities to minimize noise produced 
by construction operations.

G. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests 
and insects from damaging the work.

H. Pollution Control:  Provide methods, means, and facilities to prevent 
contamination of soil, water, and atmosphere from discharge of noxious, toxic 
substances, and pollutants produced by construction operations.  Comply with 
federal, state, and local regulations.
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1.5 COORDINATION

A. Coordinate scheduling, submittals, and work of the various sections of the Project 
Manual to ensure efficient and orderly sequence of installation of interdependent 
construction elements, with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.

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

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

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

F. Coordinate completion and clean-up of work of separate sections.

G. After Owner occupancy of premises, coordinate access to site for correction of 
defective work and work not in accordance with Contract Documents, to minimize 
disruption of Owner's activities.

PART 2  PRODUCTS

2.1 PATCHING MATERIALS

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

B. Type and Quality of Existing Products:  Determine by inspecting and testing 
products where necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for 
substitution described in Section 012500 - Substitution Procedures.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for 
subsequent work.  Start of work means acceptance of existing conditions.

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

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

D. Take field measurements before confirming product orders or beginning 
fabrication, to minimize waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the 
correct locations.



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
017000-4

EXECUTION AND CLOSEOUT REQUIREMENTS

F. Prior to Cutting:  Examine existing conditions prior to commencing work, 
including elements subject to damage or movement during cutting and patching.  
After uncovering existing work, assess conditions affecting performance of work.  
Beginning of cutting or patching means acceptance of existing conditions.

3.2 PREPARATION

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

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

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

3.3 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation 
meeting at the site prior to commencing work of the section.

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

C. Notify Architect seven days in advance of meeting date.

D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation and installation procedures.

2. Review coordination with related work.

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

3.4 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain 
required dimensions.

C. Promptly notify Architect of any discrepancies discovered.

D. Protect survey control points prior to starting site work; preserve permanent 
reference points during construction.

E. Promptly report to Architect the loss or destruction of any reference point or 
relocation required because of changes in grades or other reasons.

F. Replace dislocated survey control points based on original survey control.  Make 
no changes without prior written notice to  Architect.

G. Utilize recognized engineering survey practices.

H. Establish elevations, lines and levels.  Locate and lay out by instrumentation and 
similar appropriate means:

1. Site improvements including pavements; stakes for grading, fill and topsoil 
placement; utility locations, slopes, and invert elevations.

2. Grid or axis for structures.

3. Building foundation, column locations, ground floor elevations.

I. Periodically verify layouts by same means.

J. Maintain a complete and accurate log of control and survey work as it progresses.
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3.5 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with 
manufacturer's instructions and recommendations, and so as to avoid waste due to 
necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise 
indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent 
vertical and horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise 
indicated.

E. Make neat transitions between different surfaces, maintaining texture and 
appearance.  

3.6 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field 
observation and existing record documents only.

1. Verify that construction and utility arrangements are as indicated.

2. Report discrepancies to Architect before disturbing existing installation.

3. Beginning of alterations work constitutes acceptance of existing 
conditions.

B. Keep areas in which alterations are being conducted separated from other areas 
that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction 
specified in Section 015000 in locations indicated on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions 
required for replacement or modifications; take care to prevent water and humidity 
damage.

1. Where openings in exterior enclosure exist, provide construction to make 
exterior enclosure weatherproof.

2. Insulate existing ducts or pipes that are exposed to outdoor ambient 
temperatures by alterations work.

D. Remove existing work as indicated and as required to accomplish new work.

1. Remove rotted wood, corroded metals, and deteriorated masonry and 
concrete; replace with new construction specified.

2. Remove items indicated on drawings.

3. Relocate items indicated on drawings.

4. Where new surface finishes are to be applied to existing work, perform 
removals, patch, and prepare existing surfaces as required to receive new 
finish; remove existing finish if necessary for successful application of 
new finish.

5. Where new surface finishes are not specified or indicated, patch holes and 
damaged surfaces to match adjacent finished surfaces as closely as 
possible.



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
017000-6

EXECUTION AND CLOSEOUT REQUIREMENTS

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, 
Electrical, and Telecommunications):  Remove, relocate, and extend existing 
systems to accommodate new construction.

1. Maintain existing active systems that are to remain in operation; maintain 
access to equipment and operational components; if necessary, modify 
installation to allow access or provide access panel.

2. Where existing systems or equipment are not active and Contract 
Documents require reactivation, put back into operational condition; repair 
supply, distribution, and equipment as required.

3. Where existing active systems serve occupied facilities but are to be 
replaced with new services, maintain existing systems in service until new 
systems are complete and ready for service.

a. Disable existing systems only to make switchovers and 
connections; minimize duration of outages.

b. Provide temporary connections as required to maintain existing 
systems in service.

4. Verify that abandoned services serve only abandoned facilities.

5. Remove abandoned pipe, ducts, conduits, and equipment, including those 
above accessible ceilings; remove back to source of supply where possible, 
otherwise cap stub and tag with identification; patch holes left by removal 
using materials specified for new construction.

F. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.

2. Perform cutting to accomplish removals neatly and as specified for cutting 
new work.

3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as 
possible.

1. When existing finished surfaces are cut so that a smooth transition with 
new work is not possible, terminate existing surface along a straight line at 
a natural line of division and make recommendation to Architect.

2. Where removal of partitions or walls results in adjacent spaces becoming 
one, rework floors, walls, and ceilings to a smooth plane without breaks, 
steps, or bulkheads.

3. Where a change of plane of 1/4 inch or more occurs in existing work, 
submit recommendation for providing a smooth transition for Architect 
review and request instructions.

H. Patching:  Where the existing surface is not indicated to be refinished, patch to 
match the surface finish that existed prior to cutting.  Where the surface is 
indicated to be refinished, patch so that the substrate is ready for the new finish.

I. Refinish existing surfaces as indicated:

1. Where rooms or spaces are indicated to be refinished, refinish all visible 
existing surfaces to remain to the specified condition for each material, 
with a neat transition to adjacent finishes.
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2. If mechanical or electrical work is exposed accidentally during the work, 
re-cover and refinish to match.

J. Clean existing systems and equipment.

K. Remove demolition debris and abandoned items from alterations areas and dispose 
of off-site; do not burn or bury.

L. Do not begin new construction in alterations areas before demolition is complete.

M. Comply with all other applicable requirements of this section.

3.7 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:

1. Complete the work.

2. Fit products together to integrate with other work.

3. Provide openings for penetration of mechanical, electrical, and other 
services.

4. Match work that has been cut to adjacent work.

5. Repair areas adjacent to cuts to required condition.

6. Repair new work damaged by subsequent work.

7. Remove samples of installed work for testing when requested.

8. Remove and replace defective and non-complying work.

D. Execute work by methods that avoid damage to other work and that will provide 
appropriate surfaces to receive patching and finishing.  In existing work, minimize 
damage and restore to original condition.

E. Employ original installer to perform cutting for weather exposed and moisture 
resistant elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed 
without prior approval.

G. Restore work with new products in accordance with requirements of Contract 
Documents.

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through 
surfaces.

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, 
completely seal voids with fire rated material in accordance with Section 078400, 
to full thickness of the penetrated element.

J. Patching:

1. Finish patched surfaces to match finish that existed prior to patching.  On 
continuous surfaces, refinish to nearest intersection or natural break.  For 
an assembly, refinish entire unit.

2. Match color, texture, and appearance.
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3. Repair patched surfaces that are damaged, lifted, discolored, or showing 
other imperfections due to patching work. If defects are due to condition of 
substrate, repair substrate prior to repairing finish.

3.8 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a 
clean and orderly condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and 
other closed or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and 
continue cleaning to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site 
periodically and dispose off-site; do not burn or bury.

3.9 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

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

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

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

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

G. Remove protective coverings when no longer needed; reuse or recycle coverings if 
possible.

3.10 DEMONSTRATION AND INSTRUCTION

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

B. For equipment or systems requiring seasonal operation, perform demonstration for 
other season within six months.

C. Provide a qualified person who is knowledgeable about the Project to perform 
demonstration and instruction of Owner's personnel.

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

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

3.11 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered 
operation.
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3.12 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.

1. Clean areas to be occupied by Owner prior to final completion before 
Owner occupancy.

B. Use cleaning materials that are nonhazardous.

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

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test 
labels or nameplates on mechanical and electrical equipment.

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

F. Replace filters of operating equipment.

G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area 
drains, and drainage systems.

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

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the 
site; dispose of in legal manner; do not burn or bury.

3.13 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.

B. Accompany Project Coordinator on preliminary inspection to determine items to 
be listed for completion or correction in the Contractor's Correction Punch List for 
Contractor's Notice of Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial 
Completion inspection.

D. Submit written certification containing Contractor's Correction Punch List, that 
Contract Documents have been reviewed, work has been inspected, and that work 
is complete in accordance with Contract Documents and ready for Architect's 
Substantial Completion inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List 
containing Architect's and Contractor's comprehensive list of items identified to be 
completed or corrected and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with 
requirements for access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for 
Architect's Substantial Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of 
Substantial Completion.

END OF SECTION
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I ECTSON 017800
CXOI EOUT I UDL STTAXI

PART 1  QENERAX

1.1 I ECTSON SNCXUMEI

A. PGoxect RecoGd Moc, ments.

D. OpeGation and L aintenance Mata.

C. r aGGanties and gonds.

1.2 I UDL STTAXI

A. PGoxect RecoGd Moc, mentsu  I , gmit doc, ments to AGchitect Bith claim qoG qinal 
Application qoG Paf ment.

D. OpeGation and L aintenance Matau

1. I , gmit tBo copies oq pGeliminaGf  dGaqt oG pGoposed qoGmats and o, tlines oq 
contents geqoGe staGt oq r oGw.  AGchitect Bill GekieB dGaqt and Get, Gn one 
copf  Bith comments.

2. voG ey, ipmentF oG component paGts oq ey, ipment p, t into seGkice d, Gin'  
constG, ction and opeGated gf  OBneGF s, gmit completed doc, ments Bithin 
10 daf s aqteG acceptance.

3. I , gmit one copf  oq completed doc, ments 1b daf s pGioG to qinal inspection.  
This copf  Bill ge GekieBed and Get, Gned aqteG qinal inspectionF Bith 
AGchitect comments.  Rekise content oq all doc, ment sets as Gey, iGed pGioG 
to qinal s, gmission.

4. I , gmit tBo papeG and one electGonic sets oq Gekised qinal doc, ments in 
qinal qoGm Bithin 7 daf s aqteG qinal inspection.

C. r aGGanties and Dondsu

1. voG ey, ipment oG component paGts oq ey, ipment p, t into seGkice d, Gin'  
constG, ction Bith OBneG:s peGmissionF s, gmit doc, ments Bithin 7 daf s 
aqteG acceptance.

2. L awe otheG s, gmittals Bithin 7 daf s aqteG Mate oq I , gstantial CompletionF 
pGioG to qinal Application qoG Paf ment.

3. voG items oq r oGw qoG Bhich acceptance is delaf ed gef ond Mate oq 
I , gstantial CompletionF s, gmit Bithin 7 daf s aqteG acceptanceF listin'  the 
date oq acceptance as the ge' innin'  oq the BaGGantf  peGiod.

PART 2  PROMUCTI

2.1 EXECTRONSC L EMSA

A. r Gite-pGotectedu CM-RF Mj M-RF oG UI D 3.0 vlash MGike Bith phf sical BGite-
pGotect sBitch.

D. PGokide a d, Gagle case.
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PART 3  EVECUTSON

3.1 PROJECT RECORM MOCUL ENTI

A. L aintain on site one set oq the qolloBin'  GecoGd doc, ments5 GecoGd act, al Gekisions 
to the r oGwu

1. MGaBin' s.

2. Addenda.

3. Chan' e OGdeGs and otheG modiqications to the ContGact.

4. RekieBed shop dGaBin' sF pGod, ct dataF and samples.

D. Ens, Ge entGies aGe complete and acc, GateF enaglin'  q, t, Ge GeqeGence gf  OBneG.

C. I toGe GecoGd doc, ments sepaGate qGom doc, ments , sed qoG constG, ction.

M. RecoGd inqoGmation conc, GGent Bith constG, ction pGo' Gess.

E. RecoGd MGaBin' s and I hop MGaBin' su  Xe' iglf  maGw each item to GecoGd act, al 
constG, ction incl, din' u

1. vield chan' es oq dimension and detail.

2. Metails not on oGi' inal ContGact dGaBin' s.

3.2 OPERATSON ANM L ASNTENANCE MATA

A. I o, Gce Matau  voG each pGod, ct oG sf stemF list namesF addGesses and telephone 
n, mgeGs oq I , gcontGactoGs and s, pplieGsF incl, din'  local so, Gce oq s, pplies and 
Geplacement paGts.

D. PGod, ct Matau  L aGw each sheet to cleaGlf  identiqf  speciqic pGod, cts and component 
paGtsF and data applicagle to installation.  Melete inapplicagle inqoGmation.

C. MGaBin' su  I , pplement pGod, ct data to ill, stGate Gelations oq component paGts oq 
ey, ipment and sf stemsF to shoB contGol and qloB dia' Gams.  Mo not , se PGoxect 
RecoGd Moc, ments as maintenance dGaBin' s.

M. Tf ped TeWtu  As Gey, iGed to s, pplement pGod, ct data.  PGokide lo' ical sey, ence oq 
instG, ctions qoG each pGoced, GeF incoGpoGatin'  man, qact, GeG:s instG, ctions.

3.3 OPERATSON ANM L ASNTENANCE MATA vOR L ATERSAXI  ANM vSNSI HEI

A. voG Each PGod, ctF Applied L ateGialF and vinishu

D. SnstG, ctions qoG CaGe and L aintenanceu  L an, qact, GeG:s Gecommendations qoG 
cleanin'  a' ents and methodsF pGeca, tions a' ainst detGimental cleanin'  a' ents and 
methodsF and Gecommended sched, le qoG cleanin'  and maintenance.

C. r heGe additional instG, ctions aGe Gey, iGedF gef ond the man, qact, GeG:s standaGd 
pGinted instG, ctionsF hake instG, ctions pGepaGed gf  peGsonnel eWpeGienced in the 
opeGation and maintenance oq the speciqic pGod, cts.

3.4 OPERATSON ANM L ASNTENANCE MATA vOR Ez USPL ENT ANM I ( I TEL I

A. voG Each Stem oq Ey, ipment and Each I f stemu

1. MescGiption oq , nit oG sf stemF and component paGts.

2. Sdentiqf  q, nctionF noGmal opeGatin'  chaGacteGisticsF and limitin'  conditions.

3. Sncl, de peGqoGmance c, GkesF Bith en' ineeGin'  data and tests.

4. Complete nomenclat, Ge and model n, mgeG oq Geplaceagle paGts.
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D. r heGe additional instG, ctions aGe Gey, iGedF gef ond the man, qact, GeG:s standaGd 
pGinted instG, ctionsF hake instG, ctions pGepaGed gf  peGsonnel eWpeGienced in the 
opeGation and maintenance oq the speciqic pGod, cts.

C. OpeGatin'  PGoced, Gesu  Sncl, de staGt-, pF gGeaw-inF and Go, tine noGmal opeGatin'  
instG, ctions and sey, ences.  Sncl, de Ge' , lationF contGolF stoppin' F sh, t-doBnF and 
emeG' encf  instG, ctions.  Sncl, de s, mmeGF BinteGF and anf  special opeGatin'  
instG, ctions.

M. L aintenance Rey, iGementsu  Sncl, de Go, tine pGoced, Ges and ' , ide qoG pGekentatike 
maintenance and tGo, gleshootin' 5 disassemglf F GepaiGF and Geassemglf  
instG, ctions5 and ali' nmentF adx, stin' F galancin' F and checwin'  instG, ctions.

E. PGokide seGkicin'  and l, gGication sched, leF and list oq l, gGicants Gey, iGed.

v. Sncl, de man, qact, GeG:s pGinted opeGation and maintenance instG, ctions.

Q. Sncl, de sey, ence oq opeGation gf  contGols man, qact, GeG.

H. PGokide oGi' inal man, qact, GeG:s paGts listF ill, stGationsF assemglf  dGaBin' sF and 
dia' Gams Gey, iGed qoG maintenance.

S. Additional Rey, iGementsu  As speciqied in indikid, al pGod, ct speciqication 
sections.

3.b AI I EL DX(  Ov OPERATSON ANM L ASNTENANCE L ANUAXI

A. Assemgle opeGation and maintenance data into d, Gagle man, als qoG OBneG:s 
peGsonnel , seF Bith data aGGan' ed in the same sey, ence asF and identiqied gf F the 
speciqication sections.

D. r heGe sf stems inkolke moGe than one speciqication sectionF pGokide sepaGate 
tagged dikideG qoG each sf stem.

C. DindeGsu  CommeGcial y, alitf F 8-1/2 gf  11 inch thGee M side Gin'  gindeGs Bith 
d, Gagle plastic cokeGs5 2 inch maWim, m Gin'  si)e.  r hen m, ltiple gindeGs aGe 
, sedF coGGelate data into Gelated consistent ' Go, pin' s.

M. ElectGonicu  PoGtagle Moc, ment voGmat ;PMvY qile;sY on non-GeBGitagle media.

E. CokeGu  Sdentiqf  each gindeG Bith tf ped oG pGinted title OPERATSON ANM 
L ASNTENANCE SNI TRUCTSONI 5 identiqf  title oq PGoxect5 identiqf  s, gxect 
matteG oq contents.

v. PGoxect MiGectoGf u  Title and addGess oq PGoxect5 namesF addGessesF and telephone 
n, mgeGs oq AGchitectF Cons, ltantsF ContGactoG and s, gcontGactoGsF Bith names oq 
Gesponsigle paGties.

1. Sncl, de Bith the MiGectoGf  a spGeadsheet ;EWcel qoGmatY indicatin'  all the 
oq the maxoG ey, ipment installed as paGt oq this PGoxect.  The col, mns oq 
the spGeadsheet shall incl, de in this eWact oGdeGu

a. No. ;n, mgeGY.

g. Stem N, mgeG.

c. MescGiption.

d. Xocation.

e. D, ildin' .

q. AGea.
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' . AGea N, mgeG.

h. Classiqication.

i. Tf pe.

x. L an, qact, GeG.

w. I , pplieG.

l. L odel N, mgeG.

m. I eGial N, mgeG.

n. Mate P, Gchased.

o. OGi' inal Cost.

p. Condition Code.

y. Condition Mate.

G. Xiqe EWpectancf  Units.

s. Xiqe EWpectancf .

t. Replace Mate.

, . Replace Cost.

k. Sncl, des Attachments.

Q. Tagles oq Contentsu  Xist ekeGf  item sepaGated gf  a dikideGF , sin'  the same 
identiqication as on the dikideG tag5 BheGe m, ltiple kol, mes aGe Gey, iGedF incl, de 
all kol, mes Tagles oq Contents in each kol, meF Bith the c, GGent kol, me cleaGlf  
identiqied.

H. MikideGsu  PGokide tagged dikideGs qoG each sepaGate pGod, ct and sf stem5 identiqf  
the contents on the dikideG tag5 immediatelf  qolloBin'  the dikideG tag incl, de a 
descGiption oq pGod, ct and maxoG component paGts oq ey, ipment.

1. voG electGonic man, alsF all GeqeGences to tagged dikideGs is to ge 
, ndeGstood as electGonic goowmaGws.

S. TeWtu  L an, qact, GeG:s pGinted dataF oG tf peBGitten data on 20 po, nd papeG.

J. MGaBin' su  PGokide Bith GeinqoGced p, nched gindeG tag.  Dind in Bith teWt5 qold 
laG' eG dGaBin' s to si)e oq teWt pa' es.

K. AGGan' ement oq Contentsu  OG' ani)e each kol, me in paGts as qolloBsu

1. PGoxect MiGectoGf .

2. Tagle oq ContentsF oq all kol, mesF and oq this kol, me.

3. OpeGation and L aintenance Matau  AGGan' ed gf  sf stemF then gf  pGod, ct 
cate' oGf .

a. I o, Gce data.

g. OpeGation and maintenance data.

c. vield y, alitf  contGol data.

d. Photocopies oq BaGGanties and gonds.
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3.6 r ARRANTSEI  ANM DONMI

A. Ogtain BaGGanties and gondsF eWec, ted in d, plicate gf  Gesponsigle I , gcontGactoGsF 
s, pplieGsF and man, qact, GeGsF Bithin 10 daf s aqteG completion oq the applicagle 
item oq BoGw.  EWcept qoG items p, t into , se Bith OBneG:s peGmissionF leake date oq 
ge' innin'  oq time oq BaGGantf  , ntil Mate oq I , gstantial completion is deteGmined.

D. j eGiqf  that doc, ments aGe in pGopeG qoGmF contain q, ll inqoGmationF and aGe 
notaGi)ed.

C. Co-eWec, te s, gmittals Bhen Gey, iGed.

M. Retain BaGGanties and gonds , ntil time speciqied qoG s, gmittal.
ENM Ov I ECTSON
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DEMOLITION

SECTION 02 4100
DEMOLITION

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.

1.2 RELATED REQUIREMENTS

A. Section 011000 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 011000 - Summary:  Sequencing and staging requirements.

C. Section 013000 - Administrative Requirements: Submittal procedures.

D. Section 015000 - Temporary Facilities and Controls:  Site fences, security, protective 
barriers, and waste removal.

E. Section 017000 - Execution and Closeout Requirements:  Project conditions; existing 
construction to remain; reinstallation of removed products; temporary bracing and 
shoring.

1.3 DEFINITIONS

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

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

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated.

D. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or 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.
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1.4 PREINSTALLATION MEETINGS

A. Predemolition Conference: Conduct conference at Project site.

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

2. Review structural load limitations of existing structure.

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

4. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations.

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

6. Review and finalize protection requirements.

7. Review procedures for noise control and dust control.

8. Review procedures for protection of adjacent buildings.

9. Review items to be salvaged and returned to Owner.

1.5 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Site Plan:  Showing:

1. Areas for temporary construction and field offices.

2. Areas for temporary and permanent placement of removed materials.

C. Qualification Data: For refrigerant recovery technician.

D. Proposed Protection Measures: Submit report, including Drawings, that indicates the 
measures proposed for protecting individuals and property, for environmental 
protection, for dust control and, for noise control. Indicate proposed locations and 
construction of barriers.

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

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

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

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

4. Use of elevator and stairs.

5. Coordination of Owner's continuing occupancy of portions of existing building 
and of Owner's partial occupancy of completed Work.

F. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by demolition 
operations.

G. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible 
for recovering refrigerant, stating that all refrigerant that was present was recovered and 
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that recovery was performed according to EPA regulations. Include name and address of 
technician and date refrigerant was recovered.

H. Project Record Documents:  Accurately record actual locations of capped and active 
utilities and subsurface construction.

1.6 FIELD CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition 
area. Conduct selective demolition so Owner's operations will not be disrupted.

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

1. Before selective demolition, Owner will remove the following items:

a. Loose fixtures, furnishings and equipment.

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

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 PERFORMANCE 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 ASSE A10.6 and NFPA 241.

PART 3  EXECUTION

3.1 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with other requirements specified in Section 017000.

B. Comply with applicable codes and regulations for demolition operations and safety of 
adjacent structures and the public.

1. Obtain required permits.

2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to 
be removed; do not allow worker or public access within range of potential 
collapse of unstable structures.

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

4. Conduct operations to minimize effects on and interference with adjacent 
structures and occupants.

5. Do not close or obstruct roadways or sidewalks without permit.
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6. Conduct operations to minimize obstruction of public and private entrances and 
exits; do not obstruct required exits at any time; protect persons using entrances 
and exits from removal operations.

7. Obtain written permission from owners of adjacent properties when demolition 
equipment will traverse, infringe upon or limit access to their property.

C. Do not begin removal until receipt of notification to proceed from Owner.

D. Do not begin removal until built elements to be salvaged or relocated have been removed.

E. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.

2. Prevent movement or settlement of adjacent structures.

3. Stop work immediately if adjacent structures appear to be in danger.

F. Minimize production of dust due to demolition operations; do not use water if that will 
result in ice, flooding, sedimentation of public waterways or storm sewers, or other 
pollution.

G. If hazardous materials are discovered during removal operations, stop work and notify 
Architect and Owner; hazardous materials include regulated asbestos containing 
materials, lead, PCB's, and mercury.

H. Perform demolition in a manner that maximizes salvage and recycling of materials.

1. Dismantle existing construction and separate materials.

2. Set aside reusable, recyclable, and salvageable materials; store and deliver to 
collection point or point of reuse.

I. Partial Removal of Paving and Curbs or existing construction:  Neatly saw cut at right 
angle to surface.

J. At the exterior envelope, perform no demolition that opens the interior environment to 
the exterior elements without the ability to close up the exterior envelope with either a 
temporary or permanent enclosure.

1. Where the exterior envelope work is scheduled to be performed by the Owner’s 
separate contract, the Contractor must coordinate the scheduling of the 
demolition work as part of this contract with the Owner’s separate contractor to 
assure the integrity of the exterior envelope at all times.

3.2 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply with 
their requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at 
least 7 days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use 
without at least 3 days prior written notification to Owner.
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F. Locate and mark utilities to remain; mark using highly visible tags or flags, with 
identification of utility type; protect from damage due to subsequent construction, using 
substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of 
disconnected and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the 
demolition zone; identify and mark utilities to be subsequently reconnected, in same 
manner as other utilities to remain.

3.3 SELECTIVE DEMOLITION FOR ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field 
observation and existing record documents only.

1. Verify that construction and utility arrangements are as indicated.

2. Report discrepancies to Architect before disturbing existing installation.

3. Beginning of demolition work constitutes acceptance of existing conditions that 
would be apparent upon examination prior to starting demolition.

B. Separate areas in which demolition is being conducted from other areas that are still 
occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction 
specified in Section 015000.

C. Maintain weatherproof exterior building enclosure except for interruptions required for 
replacement or modifications; take care to prevent water and humidity damage.

D. Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 
Telecommunications):  Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access 
to equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced 
with new services, maintain existing systems in service until new systems are 
complete and ready for service.

3. Verify that abandoned services serve only abandoned facilities before removal.

4. Remove abandoned pipe, ducts, conduits, and equipment, including those above 
accessible ceilings; remove back to source of supply where possible, otherwise 
cap stub and tag with identification.

F. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.

2. Perform cutting to accomplish removals neatly and as specified for cutting new 
work.

3. Repair adjacent construction and finishes damaged during removal work.

4. Patch as specified for patching new work.
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3.4 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION
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SECTION 061000
ROUGH CARPENTRY

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Roofing nailers.

B. Preservative treated wood materials.

1.2 RELATED REQUIREMENTS

A. Section 01 2300 - Alternates.

B. Section 07 5200 – Modified Bituminous Membrane Roofing.

1.3 REFERENCE STANDARDS

A. AWPA U1 - Use Category System: User Specification for Treated Wood.

B. FM DS 1-49 - Perimeter Flashing.

C. PS 20 - American Softwood Lumber Standard.

1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide technical data on fire retardant treatment, wood 
preservative materials.

1.5 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked 
products to prevent deformation and to allow air circulation. 

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading 
agencies.

1. If no species is specified, provide any species graded by the agency 
specified; if no grading agency is specified, provide lumber graded by any 
grading agency meeting the specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the 
Board of Review, American Lumber Standard Committee (www.alsc.org) 
and who provides grading service for the species and grade specified; 
provide lumber stamped with grade mark unless otherwise indicated.

B. Lumber fabricated from old growth timber is not permitted.

2.2 DIMENSION LUMBER 

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

2.3 ACCESSORIES

A. Fasteners and Anchors:
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1. Metal and Finish:  Stainless steel for high humidity and preservative-
treated wood locations, unfinished steel elsewhere.

2. Drywall Screws:  Bugle head, hardened steel, power driven type, length 
three times thickness of sheathing.

3. Anchors:  Toggle bolt type for anchorage to hollow masonry.

2.4 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use 
Category System for wood treatments determined by use categories, expected 
service conditions, and specific applications.  

PART 3  EXECUTION

3.1 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.

3.2 INSTALLATION - GENERAL

A. Clearly separate scrap for use on site as accessory components, including: shims, 
bracing, and blocking.

B. Where treated wood is used on interior, provide temporary ventilation during and 
immediately after installation sufficient to remove indoor air contaminants.

3.3 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support 
finishes, fixtures, specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking 
as required by applicable local code, to close concealed draft openings between 
floors and between top story and roof/attic space; other material acceptable to code 
authorities may be used in lieu of solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window 
openings for anchorage of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-
mounted items, unless item can be securely fastened to two or more studs or other 
method of support is explicitly indicated.

E. In exterior masonry walls, provide continuous blocking in cavity space around 
door and window openings for anchorage of frames, securely attached to masonry.

F. Where ceiling-mounting is indicated, provide blocking and supplementary 
supports above ceiling, unless other method of support is explicitly indicated.

3.4 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of 
roof openings, and roofing assembly installation.

1. Provide nailers at all roof perimeters and penetrations for fastening 
membrane flashings and sheet metal components.

2. Match nailers to height of insulation, providing a smooth and even 
transition between flashing and insulation areas.
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3. Space nailer lengths with a minimum 1/8 inch gap for expansion and 
contraction between each length or change of direction.

4. Fasten nailers and flashings in accordance with FM DS 1-49 and design 
them to be capable of resisting a minimum force of 200 lbs/lineal foot in 
any direction.

3.5 CLEANING

A. Waste Disposal:

1. Comply with applicable regulations.

2. Do not burn scrap on project site.

3. Do not burn scraps that have been pressure treated.

4. Do not send materials treated with pentachlorophenol, CCA, or ACA to 
co-generation facilities or “waste-to-energy” facilities.

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

C. Prevent sawdust and wood shavings from entering the storm drainage system.
END OF SECTION
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MECTLON 07X200
I ODLSLED QLTUI LNOUM I EI QRANE ROOSLNG

PART 1  GENERAx

1.1 MECTLON LNCxUDEM

A. I odi,ied r itgminogs uoo,inB memr uaneq conf entional application as a uesglt o, 
demolition w ouk and installation o, nev  uoo, penetuations.

Q. Lnsglationq ,lat and tapeued.

C. y apou uetaudeus.

D. Deck sheathinB.

E. Cof eur oaud.

S. Qase ,lashinBs.

G. Roo,inB cant stuipsq accessouiesq and v alkv aF pads.

1.2 RExATED RE' ULREI ENTM

A. Mection 01 2300 - Alteunates.

Q. Mection 01 3000 - Administuatif e Rebgiuements: Mgr mittal puocedgues.

C. Mection 014000 - ' galitF Rebgiuements: Sield bgalitF contuol uebgiuements.

D. Mection 01 6000 - Puodgct Rebgiuements: Mgr stitgtions.

E. Mection 01 7800 - Closeogt Mgr mittals

S. Mection 06 1000 – RogBh CaupentuF.

1.3 RESERENCE MTANDARDM

A. AMTI  C11X3 - Mtandaud Puactice ,ou xocation o, w et Lnsglation in Roo,inB 
MFstems UsinB Ln,uaued LmaBinB.

Q. AMTI  C1177/C1177I  - Mtandaud Mpeci,ication ,ou Glass I at GFpsgm Mgr stuate 
,ou Use as MheathinB.

C. AMTI  C1289 - Mtandaud Mpeci,ication ,ou Saced RiBid Cellglau PolFisocFanguate 
Theumal Lnsglation Qoaud.

D. AMTI  D41/D41I  - Mtandaud Mpeci,ication ,ou Asphalt Puimeu Used in Roo,inBq 
Damppuoo,inBq and w ateupuoo,inB.

E. AMTI  D4263 - Mtandaud Test I ethod ,ou LndicatinB I oistgue in Concuete r F the 
Plastic Mheet I ethod.

S. AMTI  D6163/D6163I  - Mtandaud Mpeci,ication ,ou MtFuene Qgtadiene MtFuene 
jMQMV I odi,ied Qitgminogs Mheet I ateuials UsinB Glass Sir eu Rein,oucements.

G. AMTI  D67X4 / D67X4I  - Mtandaud Mpeci,ication ,ou 5 etone EthFlene Esteu 
Qased Mheet Roo,inB.

H. AMTI  S2170 - Mtandaud Test I ethod ,ou DeteumininB Relatif e HgmiditF in 
Concuete Sloou Mlar s UsinB in sitg Puor es.

L. SI  DM 1-28 - w ind DesiBn.

J. Ux jDLRV - Online Ceuti,ications DiuectouF.
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1.4 ADI LNLMTRATLy E RE' ULREI ENTM

A. Cooudinate v ith installation o, associated ,lashinBs and cognteu,lashinBs installed 
r F otheu sections.

Q. Pueinstallation I eetinB:  Conf ene tv o v eeks r e,oue stautinB v ouk o, this section.

1. Ref iev  puepauation and installation puocedgues and cooudinatinB and 
schedglinB uebgiued v ith uelated v ouk.

2. Ref iev  puocedgues ,ou puotectinB installed uoo,.

1.X MUQI LTTAxM

A. Mee Mection 013000 - Administuatif e Rebgiuementsq ,ou sgr mittal puocedgues.

Q. Puodgct Data:  Puof ide mang,actgueuWs cataloB data ,ou memr uane and r itgmen 
mateuialsq r ase ,lashinB mateuialsq insglationq f apou uetaudeuq sgu,acinBq and 
docgmentation con,iuminB sgitar ilitF and appuof al.

C. Mpecimen w auuantF:  Sou appuof al.

D. Mhop Duav inBs:  Lndicate zoint ou teumination detail conditionsq conditions o, 
inteu,ace v ith otheu mateuialsq and settinB plan ,ou tapeued insglation.

E. Adhesif e Qond and Compatir ilitF Test Repout.

1.6 ' UAxLT(  AMMURANCE

A. Lnstalleu ' gali,ications:  CompanF speciali) inB in peu,ouminB the v ouk o, this 
section v ith minimgm thuee Feaus docgmented e; peuienceq and appuof ed r F 
mang,actgueu.

1.7 DExLy ER( q MTORAGEq AND HANDxLNG

A. Delif eu mateuials in mang,actgueuWs ouiBinal containeusq duF and gndamaBedq v ith 
seals and lar els intact.

Q. Mtoue mateuials in v eatheu puotected enf iuonmentq cleau o, Buognd and moistgueY 
r allast mateuials maF r e stoued ogtdoous.

C. Ensgue stouaBe and staBinB o, mateuials does not e; ceed static and dFnamic load-
r eauinB capacities o, uoo, deckinB.

D. Puotect ,oam insglation ,uom diuect e; posgue to sgnliBht.

E. Mtoue adhesif es r etv een 60 and 90 deBuees S.

S. Do not stoue moue mateuial on the uoo, than v ill r e gsed v ithin ,if e daFs.

1.8 SLExD CONDLTLONM

A. Do not applF uoo,inB memr uane v hen enf iuonmental conditions aue ogtside the 
uanBes uecommended r F mang,actgueu.

Q. Do not applF uoo,inB memr uane dguinB gnsgitar le v eatheu.

C. Do not applF uoo,inB memr uane v hen amr ient tempeuatgue is r elov  40 deBuees S.

D. Do not applF uoo,inB memr uane to damp ou ,uo)en deck sgu,ace ou v hen 
puecipitation is e; pected ou occguuinB.

E. Do not e; pose mateuials f glneuar le to v ateu ou sgn damaBe in bgantities Bueateu 
than can r e v eatheupuoo,ed the same daF.

S. Mchedgle applications so that no pautiallF completed sections o, uoo, aue le,t 
e; posed at end o, v oukdaF.
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1.9 w ARRANT(

A. Mee Mection 017800 - Closeogt Mgr mittalsq ,ou additional v auuantF uebgiuements.

Q. ContuactouWs w auuantF: Couuect de,ectif e w ouk v ithin a tv o j2V Feau peuiod a,teu 
Date o, Mgr stantial Completion.

C. w auuanties maF e; clgde damaBe cagsed r F e; cessif e natgual disasteusq stugctgual 
mof ementq and misgse ou ar gse.

PART 2  PRODUCTM

2.1 I ANUSACTURERM

A. I emr uane I ateuials:

1. Contuactou to ,ield f isit e; istinB uoo, auea and f eui,F the memr uane uoo,inB 
sFstem.  Puof ide sFstem and mateuials to match e; istinB sFstem.

2.2 ROOSLNG

A. I odi,ied Qitgminogs Roo,inB:  Tv o-plF memr uaneq cold-applied.

Q. Roo,inB Assemr lF Rebgiuements:

1. E; teunal Siue E; posgue Classi,ication:  AMTI  E108 Class Aq Ux jDLRV 
listed.

2. w ind Resistance Classi,ication:  SactouF I gtgal 1-90q in accoudance v ith 
SI  DM 1-28.

3. Qasis o, DesiBn:

a. Mteel Deck:  SactouF I gtgal Assemr lF Ngmr eu 410301-409478-0.

r . Concuete Deck:  SactouF I gtgal Assemr lF Ngmr eu 410138-
409478-0.

C. Acceptar le Lnsglation TFpes:  

1. PolFisocFanguate r oaud.

2. I atch e; istinB insglation thickness and slope at patchinB and uepaiu v ouk.

2.3 I EI QRANE AND MHEET I ATERLAxM

A. Cap Mheet:  Theumoplastic memr uane v ith polFesteu ,leece r ackinB.

1. I inimgm ' galitF:  AMTI  D67X4 / D67X4I Y ketone ethFlene esteu j5 EEV 
,ar uic uein,ouced uoo,inB memr uane.

2. Colou:  w hite.

3. Thickness:  60 mils j0.060 inchV.

4. Af euaBe w eiBht:  0.49 pognds peu sbgaue ,oot.

X. Mheet w idth:  96 inch.

Q. Qase Mheet:  PolFmeu modi,ied asphaltq uein,ouced v ith non-v of en ,ar uicY smooth 
sgu,acedY v ith the ,ollov inB chauacteuistics:

1. I inimgm ' galitF:  AMTI  D6163 TFpe LLLY stFuene-r gtadiene-stFuene 
jMQMV modi,iedq Blass ,ir eu uein,ouced.

2. Thickness:  80 mils j0.080 inchV.
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3. Af euaBe w eiBht:  0.70 pognds peu sbgaue ,oot.

4. Mheet w idth:  39 inch.

X. Tensile MtuenBth:  300 pognds peu sbgaue inchq measgued accoudinB to 
AMTI  DX147 at 73.4 deBuees S.

6. ElonBation to Queak:  7 peucentq measgued accoudinB to AMTI  DAMTI  
DX147.

C. y apou Retaudeu:  I emr uane tested as a component in entiue assemr lF complFinB 
v ith Roo,inB Assemr lF Rebgiuements.

1. I inimgm ' galitF:  AMTI  D6163 TFpe LLLY stFuene-r gtadiene-stFuene 
jMQMV modi,iedq Blass ,ir eu uein,ouced.

2. Thickness:  60 mils j0.060 inchV.

3. Af euaBe w eiBht:  0.7X pognds peu sbgaue ,oot.

4. Mheet w idth:  39 inch.

X. Tensile MtuenBth:  330 pognds peu sbgaue inchq measgued accoudinB to 
AMTI  DX147 at 73.4 deBuees S.

6. ElonBation to Queak:  7 peucentq measgued accoudinB to AMTI  DAMTI  
DX147.

D. Sle; ir le SlashinB I ateuial:  Mame mateuial as memr uane.

2.4 SxULD-APPxLED SxAMHLNG I ATERLAxM

A. CatalF)ed polFmethFl methacuFlate jPI I AV polFmethacuFlate jPI AV libgid uesin 
v ith polFesteu uein,oucinB ,leece ,ar uic ,gllF emr edded into the uesin to ,oum ,gllF-
uein,ouced v ateupuoo,inB memr uane ,lashinBs.

2.X ADHEMLy EM

A. Puof ide adhesif es as uecommended r F uoo,inB sFstem mang,actgueu.

2.6 DEC5  MHEATHLNG

A. Deck MheathinB:  Glass mat ,aced BFpsgm panelsq AMTI  C1177/C1177I q ,iue 
uesistant tFpeq X/8 inch thick.

1. Application:  Mteel deck.

2. Qoaud Mi)e:  48 r F 96 inch.

3. Puodgct:  GeouBia-Paci,ic DensDeck Puime:  v v v .densdeck.comq ou 
appuof ed ebgal.

Q. Cof eu Qoaud:  Glass mat ,aced BFpsgm panelsq AMTI  C1177/C1177I q ,iue 
uesistant tFpeq X/8 inch thick.

1. Puodgct:  GeouBia-Paci,ic DensDeck Puime:  v v v .densdeck.comq ou 
appuof ed ebgal.

2.7 LNMUxATLON

A. PolFisocFanguate jLMOV Qoaud Lnsglation:  RiBid cellglau ,oamq complFinB v ith 
AMTI  C1289.

1. Classi,ications:

a. TFpe LL:
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1V Class 1 - Saced v ith Blass ,ir eu uein,ouced cellglosic ,elt 
,aceus on r oth mazou sgu,aces o, coue ,oam.

2V Compuessif e MtuenBth:  Classes 1-2-3q Guade 2 - 20 psi 
j138 kPaVq minimgm.

3V Theumal Resistanceq R-f alge:  At 1-1/2 inch thickY Class 
1q Guades 1-2-3 - 8.4 j1.48V at 7X deBuees S.

2. Qoaud Mi)e:  48 r F 48 inch.

3. Qoaud Thickness:  3.0 inch.

4. Tapeued Qoaud:  Mlope as indicatedY minimgm thickness 1/2 inchY ,ar uicate 
o, ,ev est laFeus possir le.

X. Puodgcts:

a. Atlas Roo,inB CoupY ACSoam-LL.

r . Hgnteu PanelsY H-Mhield.

c. Johns I anf ille CoupY ENRG(  3.

d. Ou appuof ed ebgal.

2.8 MURSACLNG I ATERLAxM

A. w alkv aF Pads:  Mgitar le ,ou maintenance tua,,icq contuastinB colou ou otheuv ise 
f isgallF distinctif e ,uom uoo, memr uane.

1. Composition:  Roo,inB memr uane mang,actgueuWs standaud.

2.9 ACCEMMORLEM

A. Puimeu:  AMTI  D41/D41I q asphalt tFpe.

Q. Cant and EdBe Mtuips:  Asphalt-impueBnated v ood ,ir eur oaudq compatir le v ith 
uoo,inB mateuialsY cants ,oumed to 4X deBuee anBle.

C. Puecgt Tapeued Lnsglation:

1. Duain Mgmps: 48 inch r F 48 inchq 1/2 inch peu ,oot slope.

2. Cuickets: 1/2 inch peu ,oot slope. AliBn the lov  edBes at an 18 deBuee 
anBle to the f alleF.

3. Pue,ar uicated uidBes and f alleFs.

D. Deck MheathinB Sasteneus:  Appuopuiate ,ou pgupose intendedq and appuof ed r F 
SactouF I gtgal and uoo,inB mang,actgueu.

1. xenBth as uebgiued ,ou thickness o, insglation mateuial and penetuation o, 
deck sgr stuateq v ith metal v asheus.

2. Colou:  Qlack.

E. Mtuip ReBlet Def ices:  Galf ani)ed steelq ma; imgm possir le lenBths peu locationq 
v ith attachment ,lanBes.

S. Mealants:  As uecommended r F memr uane mang,actgueu.
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PART 3  EKECUTLON

3.1 GENERAx

A. ComplF v ith mang,actgueuWs instugctions ,ou installinB a ma; imgm-Feau v auuanted 
uoo,q v hetheu ou not a ma; imgm-Feau v auuantF is uebgiued.

Q. Cold w eatheu: Puof ide tempouauF uoo,inB jf apou uetaudeuV gntil amr ient 
tempeuatgues aue 40 deBuees and uisinB. Lnspect and uepaiu tempouauF uoo,inB 
r e,oue continginB v ith uoo,inB.

3.2 EKAI LNATLON

A. y eui,F that sgu,aces and site conditions aue ueadF to ueceif e v ouk.

Q. y eui,F deck is sgppouted and secgue.

C. y eui,F deck is clean and smoothq ,latq ,uee o, depuessionsq v af esq ou puozectionsq 
puopeulF sloped and sgitar le ,ou installation o, uoo, sFstem.

D. y eui,F deck sgu,aces aue duF and ,uee o, snov  ou ice.

E. y eui,F that uoo, openinBsq cgur sq and penetuations thuogBh uoo, aue solidlF setq and 
nailinB stuips and ueBlets aue in place.

3.3 PREPARATLON - CONCRETE DEC5

A. y eui,F adzacent puecast concuete uoo, memr eus do not f auF moue than 1/4 inch in 
heiBhtq  and Buogt keFs aue ,illed ,lgsh.

Q. Do not r eBin v ouk gntil elef ated concuete sgr stuate has cgued at least 28 daFs and 
moistgue content is , if e peucent ou less.

1. Test as Sollov s:

a. Concuete I oistgue Content:  No r eadinB v ateu gndeu plastic a,teu 
16 hogus v hen tested in accoudance v ith AMTI  D4263.

r . Relatif e HgmiditF in Concuete:  Not Bueateu than 7X peucent v hen 
tested in accoudance v ith AMTI  S2170.

C. ApplF puimeu at a uate o, 0.7X Bal/sbgaue.

3.4 PREPARATLON - I ETAx DEC5

A. Lnstall deck sheathinB on metal deck:

1. xaF v ith lonB side at uiBht anBle to ,lgtesY staBBeu end zointsY puof ide 
sgppout at ends.

2. Cgt sheathinB cleanlF and accguatelF at uoo, r ueaks and puotugsions to 
puof ide smooth sgu,ace.

3. I echanicallF ,asten deck sheathinB to steel deckq in accoudance v ith 
SactouF I gtgal uecommendations and uoo,inB mang,actgueuWs instugctions.

a. Of eu entiue uoo, aueaq ,asten sheathinB gsinB 6 ,asteneus v ith 
v asheus peu sheathinB r oaud.

r . At uoo, peuimeteu to a distance o, X ,t in ,uom edBesq ,asten 
sheathinB gsinB 8 ,asteneus v ith v asheus peu r oaud.

3.X y APOR RETARDER LNMTAxxATLON

A. E; tend f apou uetaudeu gndeu cant stuips and r lockinB.
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Q. Lnstall , le; ir le ,lashinB ,uom f apou uetaudeu to aiu seal mateuial o, v all 
constugctionq lap and seal to puof ide contingitF o, the aiu r auuieu plane.

C. ApplF f apou uetaudeu adhesif e at uate o, 1.X Ballons peu sbgaue.

3.6 LNMUxATLON LNMTAxxATLON

A. Ensgue f apou uetaudeu is clean and duFq contingogsq and ueadF ,ou application o, 
uoo,inB sFstem.

Q. y eui,F that uoo, openinBsq cgur sq and penetuations thuogBh uoo, aue solidlF setq and 
cant stuips aue in place.

C. Attachment o, Lnsglation:  Lnstall each laFeu o, insglation v ith 3/4-inch uir r ons o, 
insglation adhesif eq ma; imgm 12 inches on centeuq in accoudance v ith uoo,inB and 
insglation mang,actgueusW instugctions.

D. xaF sgr sebgent laFeus o, insglation v ith zoints staBBeued minimgm 6 inch ,uom 
zoints o, puecedinB laFeu.

E. On metal deckq place r oauds pauallel to ,lgtes v ith insglation r oaud edBes r eauinB 
on deck ,lgtes.

S. xaF r oauds v ith edBes in modeuate contact v ithogt ,oucinB.  Cgt insglation to ,it 
neatlF to peuimeteu r lockinB and auognd penetuations thuogBh uoo,.

G. At uoo, duainsq gse ,actouF-tapeued r oauds to slope dov n to uoo, duains of eu a 
distance o, 24 inches.

H. At uoo, peuimeteus and cgur sq gse cant stuips to tuansition ,uom uoo, to f eutical 
sgu,aces sgch as v alls and pauapets. Lnstall tapeued edBe stuips at peuimeteu edBes 
o, uoo, that do not teuminate at f eutical sgu,aces.

L. Do not applF moue insglation than can r e cof eued v ith memr uane in same daF.

J. Lnstall cof eu r oaud of eu insglationq inclgdinB cuickets.

3.7 I EI QRANE APPxLCATLON

A. ApplF modi,ied r itgminogs memr uane uoo,inB sFstem in accoudance v ith 
mang,actgueuWs uecommendations and in compliance v ith SactouF I gtgal assemr lF 
speci,ication.

Q. Qase PlF:

1. Cgt r ase plF sheets into 18 ,oot lenBths and allov  plies to uela;  r e,oue 
installinB.

2. ApplF memr uane adhesif e at uate o, 1-1/2 Ballons peu sbgaue.

3. Roll mgst pgsh a pgddle o, adhesif e in ,uont o, it v ith adhesif e sliBhtlF 
f isir le at all side laps. Use caue to eliminate aiu entuapment gndeu the 
memr uane.

4. Lnstall sgr sebgent uolls o, modi,ied acuoss the uoo, as ar of e v ith a 
minimgm o, 4 inch side laps and 8 inch staBBeued end laps

X. E; tend plies 2 inches r eFond top edBes o, cants at v all and puozection 
r ases.

6. Lnstall r ase ,lashinB plF to all peuimeteu and puozection details.
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7. Allov  the one plF o, r ase sheet to cgue at least 30 mingtes r e,oue installinB 
the cap plF. Hov ef euq the cap plF mgst r e installed the same daF as the 
r ase plF.

C. Cap PlF:

1. Allov  plies to uela;  r e,oue installinB.

2. ApplF cap plF adhesif e in 1/2-inch uir r ons at ma; imgm 12 inches on 
centeu.

3. MhinBle sheets gni,oumlF of eu the puepaued sgr stuate to achief e the 
ngmr eu o, plies speci,ied. MhinBle in puopeu diuection to shed v ateu on 
each lauBe auea o, uoo,inB.

4. All , ield seams e; ceedinB 10 ,eet in lenBth shall r e v elded v ith an 
appuof ed agtomatic v eldeu.

X. All , ield seams mgst r e clean and duF puiou to initiatinB anF ,ield v eldinB. 
Remof e ,oueiBn mateuials ,uom the seams jdiutq oilsq etc.V v ith acetone ou 
agthoui)ed alteunatif e. Use CxEAN w HLTE COTTON cloths and allov  
appuo; imatelF ,if e mingtes ,ou solf ents to dissipate r e,oue initiatinB the 
agtomatic v eldeu.  Do not gse denim ou sFnthetic uaBs ,ou cleaninB.

6. Contaminated aueas v ithin a memr uane seam v ill inhir it puopeu v eldinB 
and v ill uebgiue a memr uane patch ou stuip.

7. All v eldinB shall r e peu,oumed onlF r F bgali,ied peusonnel to ensgue the 
bgalitF and contingitF o, the v eld. The lap ou seam auea o, the memr uane 
maF r e inteumittentlF tack v elded to hold the memr uane in place.

8. The r ack inteuiou edBe o, the memr uane shall r e v elded ,iustq v ith a thinq 
contingogs v eld to concentuate heat alonB the e; teuiou edBe o, the lap 
dguinB the ,inal v eldinB pass.

9. Sollov  local code uebgiuements ,ou electuic sgpplFq BuogndinB and sguBe 
puotection. The gse o, a dedicatedq poutar le Beneuatou is hiBhlF 
uecommended to ensgue a consistent electuical sgpplFq v ithogt ,lgctgations 
that can inteu,eue v ith v eld consistencF.

10. w eld cap plF seams v ith 2-inch v ide heat v eld.

D. SlashinB Qase PlF: Lnstall , lashinB sheets r F the same application method gsed ,ou 
the r ase plF.

1. Meal cgur q v all and pauapet ,lashinBs v ith an application o, mastic and 
mesh on a dailF r asis. Do not peumit conditions to e; ist that v ill allov  
moistgue to enteu r ehindq auognd ou gndeu the uoo, ou ,lashinB memr uane.

2. Puepaue all v allsq penetuationsq e; pansion zoints and v heue shov n on the 
Duav inBs to r e ,lashed v ith uebgiued puimeu at the uate o, 100 sbgaue ,eet 
peu Ballon. Allov  puimeu to duF tack ,uee.

3. Adheue to the gndeulFinB r ase plF v ith speci,ied ,lashinB plF adhesif e 
gnless otheuv ise speci,ied. Nail o,,  at a minimgm o, 8 inches on centeu 
,uom the ,inished uoo, at all f eutical sgu,aces.

4. MolidlF adheue the entiue ,lashinB plF to the sgr stuate. Mecgue the tops o, all 
, lashinBs that aue not ugn gp and of eu cgur .  Sasten at 6 inches on centeu 
and sealed at top.

E. SlashinB Cap PlF:
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1. Adheue to the gndeulFinB r ase ,lashinB plF v ith speci,ied ,lashinB plF 
adhesif e gnless otheuv ise speci,ied. Nail o,,  at a minimgm o, 8 inches on 
centeu ,uom the ,inished uoo, at all f eutical sgu,aces.

2. Cooudinate cognteu ,lashinBq cap ,lashinBs and similau v ouk v ith 
memr uane uoo,inB v ouk as speci,ied.

3. Cooudinate uoo, accessouiesq miscellaneogs sheet metal accessouF items 
v ith the uoo,inB sFstem v ouk.

4. All stuippinB shall r e installed puiou to ,lashinB cap sheet installation.

X. Mecgue the top edBe o, the ,lashinB sheet gsinB a teumination r au onlF 
v hen the v all sgu,ace ar of e is v ateupuoo,edq ou nailed 4 inches on centeu 
and cof eued v ith an acceptar le cognteu ,lashinB.

S. At end o, daFWs opeuationq install v ateupuoo, cgt-o,, .  Remof e cgt-o,,  r e,oue 
uesgminB uoo,inB.

G. Auognd uoo, penetuationsq mop in and seal ,lanBes and ,lashinBs v ith ,le; ir le 
,lashinB.

1. Do not gse pitch pans.

3.8 SxAMHLNG APPxLCATLON

A. Geneual:

1. Puime f eutical v all and allov  to duF.

2. Met cant in adhesif e. Rgn all r ase ,ield plies of eu cant a minimgm o, 2 
inches.

3. Lnstall r ase ,lashinB plF cof euinB entiue v all and v uapped of eu top o, v all 
and dov n ,ace v ith 6 inches onto the r ase ,ield plF and set in adhesif e. 
Nail r ase ,lashinB plF at 8 inches on centeu on the r ack side o, the pauapet 
v all.

4. Lnstall theumoplastic cap ,ield plF ugn of eu the r ase ,lashinB plF in 
adhesif e.

X. Lnstall a second plF o, theumoplastic ,lashinB cap plF heat v elded of eu the 
theumoplastic cap ,ield plFq 9 inches on to the ,ield o, the uoo,.

6. Heat v eld a cof eu stuip of eu all seams.

Q. Mcgppeu ThuogBh w all jOf eu,lov V:

1. Lnspect the naileu to assgue puopeu attachment and con,iBguation.

2. Rgn r ase plF of eu naileu gp the of eu,lov q into the scgppeu hole and gp 
,lashinB as in tFpical v all , lashinB detail. Assgue cof euaBe o, all v ood 
naileus.

3. Lnstall scgppeu r o;  in a 1/4 inch  r ed o, mastic. Assgue all r o;  seams aue 
soldeued and haf e a minimgm 4 inch ,lanBe. I ake sgue all couneus aue 
closed and soldeued. Puime scgppeu and allov  to duF.

4. Sasten ,lanBe o, scgppeu r o;  ef euF 3 inches on centeu staBBeued.

X. Mtuip in ,lanBe scgppeu r o;  v ith r ase ,lashinB plF cof euinB entiue auea v ith 
6 inch of eulap onto the ,ield o, the uoo, and v all , lashinB.

6. Lnstall cap ,lashinB plF as descuir ed ar of e.
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C. CopinB Cap:

1. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

2. Lnstall contingogs cleat and ,asten at 6 inches on centeu to ogtside v all.

3. Lnstall nev  metal copinB cap hooked to contingogs cleat.

4. Sasten inside cap 24 inches on centeu v ith appuof ed ,asteneus and 
neopuene v asheus thuogBh slotted holesq v hich allov  ,ou e; pansion and 
contuaction.

D. ThuogBh w all Cognteu,lashinB:

1. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

2. ApplF r gtFl tape to v all r ehind ,lashinB. Mecgue teumination r au thuogBh 
,lashinBq r gtFl tape and into v all at 8 inches on centeu Alteunatif elF gse 
caglk to ueplace the r gtFl tape.

3. Lnstall cognteu,lashinB in thuogBh v all ueBlet.

E. Ebgipment Mgppout:

1. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

2. Lnstall pue-mang,actgued cof eu. Sasten sides at 24 inches on centeu v ith 
,asteneus and neopuene v asheus. Sgunish all zoint cof eu laps v ith r gtFl tape 
r etv een metal cof eus.

3. Met ebgipment on neopuene pad and ,asten as uebgiued r F ebgipment 
mang,actgueu.

S. Cgur  Detail/Aiu HandlinB Mtation:

1. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

2. Lnstall pue-mang,actgued cognteu,lashinB v ith ,asteneus and neopuene 
v asheus ou peu mang,actgueuWs uecommendations.

3. Met ebgipment on neopuene pad and ,asten as uebgiued r F ebgipment 
mang,actgueu.

G. MkFliBht:

1. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

H. E; hagst San:

1. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

2. Lnstall metal e; hagst ,an of eu the v ood naileus and ,lashinB to act as 
cognteu,lashinB. Sasten peu mang,actgueuWs uecommendation.

L. Roo, Duain:

1. PlgB duain to puef ent der uis ,uom enteuinB plgmr inB.

2. Tapeu insglation to duain minimgm o, 24 inches ,uom centeu o, duain.

3. Rgn uoo, sFstem r ase plies of eu duain. Cgt ogt plies inside duain r ov l.

4. Met lead ,lashinB j30 inch sbgaue minimgmV in 1/4 inch r ed o, mastic. Rgn 
lead into duain a minimgm o, 2 inches. Puime lead and allov  to duF.

X. Lnstall r ase ,lashinB plF j40 inch sbgaue minimgmV in adhesif e.

6. Lnstall theumoplastic cap plF j48 inch sbgaue minimgmV in adhesif e.
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7. Lnstall clampinB uinB and assgue that all plies aue gndeu the clampinB uinB.

8. Remof e duain plgB and install stuaineu.

J. Plgmr inB Mtack:

1. Rgn uoo, r ase plF of eu the entiue sgu,ace o, the uoo,. Meal the r ase o, the 
stack v ith elastomeuic sealant.

2. Puime ,lanBe o, nev  sleef e. Lnstall puopeulF si)ed sleef es set in 1/4 inch 
r ed o, uoo, cement.

3. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

4. Caglk the inteusection o, the memr uane v ith elastomeuic sealant.

X. Tgun sleef e a minimgm o, 1 inch dov n inside o, stack.

5 . Heat Mtack:

1. Rgn uoo, r ase plF of eu the entiue sgu,ace o, the uoo,. Meal the r ase o, the 
stack v ith elastomeuic sealant.

2. Puime ,lanBe o, nev  sleef e. Lnstall puopeulF si)ed sleef es set in 1/4 inch 
r ed o, uoo, cement.

3. Lnstall r ase and cap ,lashinB plies as descuir ed ar of e.

4. Caglk the inteusection o, the memr uane v ith elastomeuic sealant.

X. Lnstall nev  collau of eu cape. w eld collau ou install stainless steel duav  
r uand.

3.9 MURSACLNG

A. Lnstall v alkv aF pads r F settinB in uoo, cement.  Met zoints 6 inches apaut.

1. Place pads at uoo, access points as landinB pads.

2. xaF ogt pads to ,oum a path to anF paut uebgiuinB adzgstment ou ueBglau 
seuf ice.

3. Mcuir e pads 3 inches cleau o, in,lection points o, f alleFs and cuicket edBes.

4. Mpace pads to allov  and puomote cuoss duainaBe.

3.10 SLExD ' UAxLT(  CONTROx

A. Mee Mection 014000 - ' galitF Rebgiuementsq ,ou Beneual uebgiuements ,ou ,ield 
bgalitF contuol and inspection.

Q. Rebgiue site attendance o, uoo,inB and insglation mateuial mang,actgueus dailF 
dguinB installation o, the v ouk.

C. Roo, Duain and Rainv ateu Condgctou Test:  Slood each uoo, duain v ithin the 
ueuoo,inB auea ,ou 4X mingtes at 2X Ballons peu mingte puiou to uemof al o, e; istinB 
uoo, and aBain a,teu completion o, the Puozect.

1. QlockaBes that aue discof eued r e,oue constugction v ill r e couuected r F 
Ov neu.

2. Couuect r lockaBes and leaks discof eued a,teu constugction.

D. Sield TestinB:  Upon completion o, the uoo,inB sFstemq inspect uoo, gsinB in,uaued 
jLRV scanninB as speci,ied in AMTI  C11X3.
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1. w heue the LR inspection indicates moistgue intugsionq ueplace v et 
insglation and damaBed ou de,icient mateuials ou constugction in a manneu 
to puof ide v ateutiBht constugction and maintain the speci,ied uoo, sFstem 
v auuanties.

3.11 CxEANLNG

A. Remof e r itgminogs maukinBs ,uom ,inished sgu,aces.

Q. Ln aueas v heue ,inished sgu,aces aue soiled r F r itgmen ou otheu soguce o, soilinB 
cagsed r F v ouk o, this sectionq consglt mang,actgueu o, sgu,aces ,ou cleaninB 
adf ice and complF v ith theiu docgmented instugctions.

C. Repaiu ou ueplace de,aced ou damaBed ,inishes cagsed r F v ouk o, this section.

3.12 PROTECTLON

A. Puotect installed uoo,inB and ,lashinBs ,uom constugction opeuations.

Q. w heue tua,,ic mgst continge of eu ,inished uoo, memr uaneq puotect sgu,aces v ith a 
laFeu o, plFv ood of eu a laFeu o, uiBid insglation.

END OS MECTLON
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JOINT SEALANTS

SECTION 07 9200
JOINT SEALANTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.2 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements: Submittal procedures.

B. Section 01 6000 - Product Requirements: Substitutions.

1.3 REFERENCE STANDARDS

A. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants; 
2015a.

B. ASTM C834 - Standard Specification for Latex Sealants; 2017.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

D. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied 
Sealants with Accessories Used in Structural Glazing Systems; 2016.

E. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

F. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 
2008 (Reapproved 2012).

G. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold 
Liquid-Applied Sealants; 2002 (Reapproved 2013).

H. ASTM C1521 - Standard Practice for Evaluating Adhesion of Installed Weatherproofing 
Sealant Joints; 2013.

I. SCAQMD 1168 - Adhesive and Sealant Applications; 1989 (Amended 2017).

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product 
to be used, that includes the following.

1. Physical characteristics, including movement capability, VOC content, hardness, 
cure time, and color availability.

2. List of backing materials approved for use with the specific product.

3. Substrates that product is known to satisfactorily adhere to and with which it is 
compatible.

4. Substrates the product should not be used on.

5. Substrates for which use of primer is required.

6. Substrates for which laboratory adhesion and/or compatibility testing is required.
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7. Installation instructions, including precautions, limitations, and recommended 
backing materials and tools.

C. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's 
color cards showing standard colors available for selection.

D. Samples for Verification:  Where custom sealant color is specified, obtain directions from 
Architect and submit at least two physical samples for verification of color of each 
required sealant.

E. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of 
installation.

F. Preinstallation Field Adhesion Test Plan:  Submit at least two weeks prior to start of 
installation.

G. Preinstallation Field Adhesion Test Reports:  Submit filled out Preinstallation Field 
Adhesion Test Reports log within 10 days after completion of tests; include bagged test 
samples and photographic records.

1.5 QUALITY ASSURANCE

A. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each 
combination of sealant, substrate, backing, and accessories.

1. Adhesion Testing:  In accordance with ASTM C794.

2. Compatibility Testing:  In accordance with ASTM C1087.

3. Allow sufficient time for testing to avoid delaying the work.

4. Deliver to manufacturer sufficient samples for testing.

5. Report manufacturer's recommended corrective measures, if any, including 
primers or techniques not indicated in product data submittals.

6. Testing is not required if sealant manufacturer provides data showing previous 
testing, not older than 24 months, that shows satisfactory adhesion, lack of 
staining, and compatibility.

B. Preinstallation Field Adhesion Test Plan:  Include destructive field adhesion testing of 
one sample of each combination of sealant type and substrate, except interior acrylic latex 
sealants, and include the following for each tested sample.

1. Identification of testing agency.

2. Preinstallation Field Adhesion Test Log Form:  Include the following data fields, 
with known information filled out.

a. Substrate; if more than one type of substrate is involved in a single joint, 
provide two entries on form, for testing each sealant substrate side 
separately.

b. Test date.

c. Sealant used.

d. Stated movement capability of sealant.

e. Test method used.

f. Date of installation of field sample to be tested.
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g. Date of test.

h. Copy of test method documents.

i. Age of sealant upon date of testing.

j. Test results, modeled after the sample form in the test method document.

k. Indicate use of photographic record of test.

C. Field Adhesion Test Procedures:

1. Allow sealants to fully cure as recommended by manufacturer before testing.

2. Have a copy of the test method document available during tests.

3. Record the type of failure that occurred, other information required by test 
method, and the information required on the Field Quality Control Log.

4. When performing destructive tests, also inspect the opened joint for proper 
installation characteristics recommended by manufacturer, and report any 
deficiencies.

5. Deliver the samples removed during destructive tests in separate sealed plastic 
bags, identified with project, location, test date, and test results, to Owner.

6. If any combination of sealant type and substrate does not show evidence of 
minimum adhesion or shows cohesion failure before minimum adhesion, report 
results to Architect.

D. Destructive Field Adhesion Test:  Test for adhesion in accordance with ASTM C1521, 
using Destructive Tail Procedure.

1. Sample:  At least 18 inches (457 mm) long.

2. Minimum Elongation Without Adhesive Failure:  Consider the tail at rest, not 
under any elongation stress; multiply the stated movement capability of the 
sealant in percent by two; then multiply 1 inch (25.4 mm) by that percentage; if 
adhesion failure occurs before the "1 inch mark" is that distance from the 
substrate, the test has failed.

3. If either adhesive or cohesive failure occurs prior to minimum elongation, take 
necessary measures to correct conditions and re-test; record each modification to 
products or installation procedures.

PART 2  PRODUCTS

2.1 JOINT SEALANT APPLICATIONS

A. Scope:

1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on 
drawings, unless specifically indicated not to be sealed. Exterior joints to be 
sealed include, but are not limited to, the following items.

a. Wall expansion and control joints.

b. Joints between door, window, and other frames and adjacent 
construction.

c. Joints between different exposed materials.
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d. Openings below ledge angles in masonry.

e. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be 
sealed. Interior joints to be sealed include, but are not limited to, the following 
items.

a. Joints between door, window, and other frames and adjacent 
construction.

b. Other joints indicated below.

3. Do not seal the following types of joints.

a. Intentional weepholes in masonry.

b. Joints indicated to be treated with manufactured expansion joint cover or 
some other type of sealing device.

c. Joints where sealant is specified to be provided by manufacturer of 
product to be sealed.

d. Joints where installation of sealant is specified in another section.

e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag non-staining silicone sealant, unless otherwise indicated.

1. Lap Joints in Sheet Metal Fabrications:  Butyl rubber, non-curing.

C. Interior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.

1. Wall and Ceiling Joints in Non-Wet Areas:  Acrylic emulsion latex sealant.

2. Wall and Ceiling Joints in Wet Areas:  Non-sag polyurethane sealant for 
continuous liquid immersion.

3. Joints between Fixtures in Wet Areas and Floors, Walls, and Ceilings:  Mildew-
resistant silicone sealant; white.

2.2 JOINT SEALANTS - GENERAL

A. Sealants and Primers:  Provide products having lower volatile organic compound (VOC) 
content than indicated in SCAQMD 1168.

2.3 NONSAG JOINT SEALANTS

A. Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to 
withstand continuous water immersion or traffic.

1. Non-Staining To Porous Stone:  Non-staining to light-colored natural stone when 
tested in accordance with ASTM C1248.

2. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.

3. Color:  To be selected by Architect from manufacturer's full range.

4. Validated by SWRI.

5. Manufacturers:

a. Dow Corning Corporation; 790 Silicone Building Sealant:  
www.dowcorning.com/construction.
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1) On aluminum substrates, use 1200 OS primer.

b. Pecora Corporation; 890NST Ultra Low Modulus Architectural Silicone 
Sealant - Class 100:  www.pecora.com.

1) Use P-801 primer on masonry and P-120 primer on aluminum 
substrates.

c. Sika Corporation; Sikasil WS-290:  www.usa-sika.com.

d. Tremco Global Sealants; Spectrem 1:  www.tremcosealants.com.

1) Use TREMprime Porous Primer on masonry and concrete 
substrates.

e. Substitutions:  See Section 01 6000 - Product Requirements.

B. Mildew-Resistant Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; single 
component, mildew resistant; not expected to withstand continuous water immersion or 
traffic.

1. Color:  White.

2. Manufacturers:

a. Pecora Corporation; 898NST Sanitary Silicone Sealant - Class 50:  
www.pecora.com.

b. Sika Corporation; Sikasil GP:  www.usa-sika.com.

c. Tremco Commercial Sealants & Waterproofing; Tremsil 200:  
www.tremcosealants.com.

d. Substitutions:  See Section 01 6000 - Product Requirements.

C. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-
component; not expected to withstand continuous water immersion or traffic.

1. Movement Capability:  Plus and minus 50 percent, minimum.

2. Color:  To be selected by Architect from manufacturer's full range.

3. Manufacturers:

a. Pecora Corporation; DynaTrol II General Purpose Two Part 
Polyurethane Sealant:  www.pecora.com.

b. Sika Corporation; Sikaflex-15 LM:  www.usa-sika.com.

c. Sika Corporation; Sikaflex-2c NS:  www.usa-sika.com.

d. Tremco Global Sealants; Dymonic 100:  www.tremcosealants.com

e. Substitutions:  See Section 01 6000 - Product Requirements.

D. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining, 
non-bleeding, non-sagging; not intended for exterior use.

1. Color:  To be selected by Architect from manufacturer's full range.

2. Manufacturers:

a. Hilti, Inc; CP 506 Smoke and Acoustical Sealant:  www.us.hilti.com.
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b. Hilti, Inc; CP 572 Smoke and Acoustical Spray Sealant:  
www.us.hilti.com.

c. Pecora Corporation; AC-20 + Silicone Acrylic Latex Caulking 
Compound:  www.pecora.com.

d. Sherwin-Williams Company; Powerhouse Siliconized Acrylic Latex 
Sealant:  www.sherwin-williams.com.

e. Substitutions:  See Section 01 6000 - Product Requirements.

2.4 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to, 
compatible with specific sealant used, and recommended by backing and sealant 
manufacturers for specific application.

1. Type for Joints Not Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; 
Type O - Open Cell Polyurethane.

2. Open Cell:  40 to 50 percent larger in diameter than joint width.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere 
to and recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive 
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant 
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

D. Preinstallation Adhesion Testing:  Install a sample for each test location indicated in the 
test plan.

1. Test each sample as specified in PART 1 under QUALITY ASSURANCE 
article.

2. Notify Architect of date and time that tests will be performed, at least seven days 
in advance.

3. Record each test on Preinstallation Adhesion Test Log as indicated.

4. If any sample fails, review products and installation procedures, consult 
manufacturer, or take whatever other measures are necessary to ensure adhesion; 
re-test in a different location; if unable to obtain satisfactory adhesion, report to 
Architect.

5. After completion of tests, remove remaining sample material and prepare joint 
for new sealant installation.
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3.2 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to 
sealant work; be aware that sealant drips and smears may not be completely removable.

3.3 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of 
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.

C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck 
dimension, and surface bond area as recommended by manufacturer, except where 
specific dimensions are indicated.

D. Install bond breaker backing tape where backer rod cannot be used.

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without 
getting sealant on adjacent surfaces.

F. Do not install sealant when ambient temperature is outside manufacturer's recommended 
temperature range, or will be outside that range during the entire curing period, unless 
manufacturer's approval is obtained and instructions are followed.

G. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking 
tape immediately after tooling sealant surface.

3.4 FIELD QUALITY CONTROL

A. Perform field quality control inspection/testing as specified in PART 1 under QUALITY 
ASSURANCE article.

B. Remove and replace failed portions of sealants using same materials and procedures as 
indicated for original installation.

END OF SECTION
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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Suspended metal grid ceiling system replacement as required for the Work.

B. Acoustical units replacement as required for the Work.

1.2 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements: Submittal procedures.

B. Section 01 6000 - Product Requirements: Substitutions.

C. Section 01 6000 - Product Requirements: Maintenance materials requirements.

1.3 REFERENCE STANDARDS

A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and 
Testing of Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 
2017.

B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension 
Systems for Acoustical Tile and Lay-In Panels; 2013.

C. ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems 
for Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 
2017.

D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2014.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed, 
sufficient heat is provided to keep temperatures above 50 degrees, dust generating 
activities have terminated, and overhead work is completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.5 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on suspension system components and acoustical units.

C. Samples:  Submit two samples 12 x 12 inch (300 x 300 mm) in size illustrating material 
and finish of acoustical units.

D. Samples:  Submit two samples each, 12 inches (300 mm) long, of suspension system 
main runner, cross runner, and perimeter molding.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

1.6 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum 
humidity of 40 percent prior to, during, and after acoustical unit installation.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Acoustic Tiles/Panels, provide tiles and panels to match existing:

1. Armstrong World Industries, Inc.:  www.armstrongceilings.com/#sle.

2. CertainTeed Corporation:  www.certainteed.com/#sle.

3. USG Corporation:  www.usg.com/ceilings/#sle.

B. Suspension Systems:

1. Same as for acoustic tiles/panels.

2.2 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E1264, Class A.

B. Acoustical Panels:

1. Size:  match existing.

2. Panel Edge:  match existing.

3. Surface Color:  match existing.

2.3 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and 
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, 
and splices as required.

2.4 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application and 
ceiling system flatness requirement specified.

B. Hanger Wire:   12-gage 0.08 inch (2 mm) galvanized steel wire.

C. Touch-up Paint:  Type and color to match acoustical and grid units.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.2 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636/C636M, ASTM E580/E580M, 
and manufacturer's instructions and as supplemented in this section.

B. Rigidly secure system, including integral mechanical and electrical components, for 
maximum deflection of 1:360.

C. Locate system to match existing layout.

D. Install after major above-ceiling work is complete.  Coordinate the location of hangers 
with other work.
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E. Provide hanger clips during steel deck erection.  Provide additional hangers and inserts as 
required.

F. Suspension System, Non-Seismic:  Hang suspension system independent of walls, 
columns, ducts, pipes and conduit.  Where carrying members are spliced, avoid visible 
displacement of face plane of adjacent members.

G. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the 
nearest affected hangers and related carrying channels to span the extra distance.

H. Do not support components on main runners or cross runners if weight causes total dead 
load to exceed deflection capability.

I. Support fixture loads using supplementary hangers located within 6 inches (152 mm) of 
each corner, or support components independently.

J. Do not eccentrically load system or induce rotation of runners.

3.3 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to 
appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install units after above-ceiling work is complete.

E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

F. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.

3.4 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 
degrees.

END OF SECTION
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SECTION 09 9123
INTERIOR PAINTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless 
otherwise indicated.

1. Both sides and edges of plywood backboards for electrical and telecom 
equipment before installing equipment.

2. Mechanical and Electrical:

a. In finished areas, paint insulated and exposed pipes, conduit, boxes, 
insulated and exposed ducts, hangers, brackets, collars and supports, 
mechanical equipment, and electrical equipment, unless otherwise 
indicated.

b. In finished areas, paint shop-primed items.

c. Paint interior surfaces of air ducts and convector and baseboard heating 
cabinets that are visible through grilles and louvers with one coat of flat 
black paint to visible surfaces.

d. Paint dampers exposed behind louvers, grilles, to match face panels.

D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having 
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, bar code labels, 
and operating parts of equipment.

5. Stainless steel, anodized aluminum, bronze, terne coated stainless steel, and lead 
items.

6. Marble, granite, slate, and other natural stones.

7. Floors, unless specifically indicated.

8. Ceramic and other tiles.

9. Glass.

10. Acoustical materials, unless specifically indicated.

11. Concealed pipes, ducts, and conduits.

1.2 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements: Submittal procedures.
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B. Section 01 6000 - Product Requirements: Substitutions.

C. Section 01 6000 - Product Requirements: Maintenance materials requirements.

1.3 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for 
Architectural Coatings; U.S. Environmental Protection Agency; current edition.

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of 
Wood and Wood-Based Materials; 2016.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; 
Current Edition.

D. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

E. SSPC-SP 2 - Hand Tool Cleaning; 1982, with Editorial Revision (2004).

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following 
information for each:

1. Manufacturer's name, product name and/or catalog number, and general product 
category (e.g. "alkyd enamel").

2. Cross-reference to specified paint system(s) product is to be used in; include 
description of each system.

3. Manufacturer's installation instructions.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) 
in size, illustrating range of colors available for each finishing product specified.

1. Where sheen is specified, submit samples in only that sheen.

2. Allow 30 days for approval process, after receipt of complete samples by 
Architect.

3. Paint color submittals will not be considered until color submittals for major 
materials not to be painted, such as masonry, have been approved.

D. Maintenance Data:  Submit data including finish schedule showing where each 
product/color/finish was used, product technical data sheets, material safety data sheets 
(MSDS), care and cleaning instructions, touch-up procedures, repair of painted and 
finished surfaces, and color samples of each color and finish used.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Paint and Finish Materials:  1 gallon (4 L) of each color; from the same 
product run, store where directed.

3. Label each container with color in addition to the manufacturer's label.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.
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B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, 
brand code, coverage, surface preparation, drying time, cleanup requirements, color 
designation, and instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) 
and a maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by 
manufacturer's instructions.

1.6 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the 
temperature ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including 
testing of substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent; at temperatures less 
than 5 degrees F (3 degrees C) above the dew point; or to damp or wet surfaces.

D. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Provide paints and finishes used in any individual system from the same manufacturer; 
no exceptions.

2.2 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily 
and uniformly dispersed to a homogeneous coating, with good flow and brushing 
properties, and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work 
from a single production run.

3. Do not reduce, thin, or dilute paint or finishes or add materials unless such 
procedure is specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:

1. Provide paints and finishes that comply with the most stringent requirements 
specified in the following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission 
Standards for Architectural Coatings.

b. Ozone Transport Commission (OTC) Model Rule, Architectural, 
Industrial, and Maintenance Coatings; www.otcair.org; specifically:

1) Opaque, Flat:  50 g/L, maximum.

2) Opaque, Nonflat:  150 g/L, maximum.

3) Opaque, High Gloss:  250 g/L, maximum.

4) Floor Coatings:  250 g/L, maximum.

5) Rust Preventative Coatings:  400 g/L, maximum.
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2. Determination of VOC Content:  Testing and calculation in accordance with 40 
CFR 59, Subpart D (EPA Method 24), exclusive of colorants added to a tint base 
and water added at project site; or other method acceptable to authorities having 
jurisdiction.

C. Colors:  As indicated on drawings.

1. If the selected color is from a manufacturer's color line other than the 
manufacturer used by the Contractor's installer, color shall be matched to the 
selected color.

2. Extend colors to surface edges; colors may change at any edge as directed by 
Architect.

3. In finished areas, finish pipes, ducts, conduit, and equipment the same color as 
the wall/ceiling they are mounted on/under.

2.3 PAINT SYSTEMS - INTERIOR

A. Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including concrete masonry 
units, wood, uncoated steel, shop primed steel, and galvanized steel.

1. Two top coats and one coat primer.

2. Top Coat(s):  Institutional Low Odor/VOC Interior Latex.

a. Products:

1) Benjamin Moore & Co Eco Spec Interior Latex.

2) PPG Paints Pure Performance Interior Latex.

3) Sherwin-Williams ProMar 200 Zero VOC Interior Latex.

4) Substitutions:  Section 01 6000 - Product Requirements.

3. Top Coat Sheen:

a. Flat:  MPI gloss level 1; use this sheen for ceilings and other overhead 
surfaces.

b. Eggshell:  MPI gloss level 3; use this sheen at all locations.

c. Semi-Gloss:  Use this sheen for items subject to frequent touching by 
occupants, including doors, door frames, and railings; and in kitchens 
and bathrooms.

4. Primer:  As recommended by top coat manufacturer for specific substrate.

B. Paint I-TR-C - Transparent Finish on Concrete Floors.

1. 1 coat stain.

2. Sealer:  Water Based Sealer for Concrete Floors; MPI #99.

C. Concrete/Masonry, Opaque, Latex, 3 Coat:

1. One coat of block filler.

2. Top coats:  As specified above.

2.4 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding 
materials, and clean-up materials as required for final completion of painted surfaces.
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B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.1 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been properly 
prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any 
condition that may potentially effect proper application.

D. Test shop-applied primer for compatibility with subsequent cover materials.

E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply 
finishes unless moisture content of surfaces are below the following maximums:

1. Masonry, Concrete, and Concrete Masonry Units:  12 percent.

2. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3. Concrete Floors and Traffic Surfaces:  8 percent.

3.2 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light 
fixture trim, escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium 
phosphate and bleach.  Rinse with clean water and allow surface to dry.

F. Masonry:

1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or 
alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in 
manufacturer's written instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.

G. Concrete Floors and Traffic Surfaces:  Remove contamination, acid etch, and rinse floors 
with clear water.  Verify required acid-alkali balance is achieved.  Allow to dry.

H. Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to 
SSPC-SP 1.

I. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.
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2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  
Feather edges to make touch-up patches inconspicuous.  Clean surfaces with 
solvent.  Prime bare steel surfaces.  

3. Remove rust, loose mill scale, and other foreign substances using using methods 
recommended in writing by paint manufacturer and hand tool cleaning to SSPC-
SP 2 "Hand Tool Cleaning".  Protect from corrosion until coated.

J. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal 
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after 
primer has dried; sand between coats.  Back prime concealed surfaces before installation.

K. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.3 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and 
electrical components and paint separately.

B. Apply products in accordance with manufacturer's written instructions.

C. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next 
coat is applied.

D. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

E. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as 
many coats as necessary for complete hide.

F. Sand wood and metal surfaces lightly between coats to achieve required finish.

G. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles 
just prior to applying next coat.

H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings 
removed prior to finishing.

3.4 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal 
containers, and remove daily from site.

3.5 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.
END OF SECTION
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PART 1 - GENERAL 

1.1 WARRANTY 

A. All equipment furnished under this contract will include a minimum two-year warranty on 
parts and labor. This period of time may be overridden in the individual specification 
sections.  Warranties will begin after Substantial Completion.  The date of Substantial 
completion will be as set in a letter issued by the Engineer/Architect. 

1.2 DEFINITIONS 

A. Provide:  Means to furnish, install and make the equipment/system completely functional 
and operational with testing, commissioning and training. 

1.3 SUMMARY 

A. Work Included: It is the intent of these specifications and the accompanying drawings that 
the Contractor shall, unless otherwise specified herein, furnish all labor, materials, tools, 
and equipment necessary to complete the installation and testing of the existing mechanical 
work as indicated on the drawings and described hereinafter.   

B. The Mechanical Contract shall consist of “MD” (Mechanical Demolition) Drawings MD1.0 
and MD2.0as well as all “M” (Mechanical) Drawings M0.0 through M6.0.  Note that the 
Mechanical Contract will also include all associated 23000 series specification sections.   

1. Demolition Roof 
 
a. Drain and remove the existing AHU-1 as noted on the contract drawings.  

Removal shall include all connecting utilities and piping as noted on Contract 
Drawings MD1.0 Refer to structural drawings for steel removal requirements.  
Once existing air handling unit is disconnected and removed inspect and 
assure the integrity of existing roof curb for re-use. 

b. Cap 2.5” chilled water supply and return piping, 1.5” hot water supply and 
return piping and all the steam and condensate piping.  

c. Refer to contract Drawing Demolition notes for full requirements. 
 

2. Alternates 
a. Alternate Bid #1. Please refer to Contract Drawing MD2.0 and M2.0 for work 

associated with this add alternative. This is for the replacement of all exhaust 
(relief) ductwork and supply ductwork.  This work must be phased as noted on 
the contract drawings.  This alternate includes replacement of all fire/smoke 
dampers as indicated on Contract Drawing M4.0 as well as all Fire Alarm 
communication and power wiring.  



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020 
 

 
PROJECT No. 71-21-4896-01 

230000-2 
SUMMARY OF THE WORK HVAC AND CONTRACT REQUIREMENTS 

 
 

b. Alternate Bid #2. This alternate is for the exact replacement of all exhaust 
fans and roof top mounted dryer caps.  Refer to Contract Drawing M6.0 for 
details. 

 
3. New Work Roof:  

 
a. Upon approval by Architect of schedule, base bid AHU replacement or 

Alternate work may begin, 
b. Provide a professional NEBB balancer to balance the new ductwork air flows 

at each roof penetration.  Refer to Contract Drawing M5.0 for details.  
c. Provide new chilled water supply and return piping from existing risers (as 

noted above) to the new air handling unit connections. 
d. Provide and install new air handler as noted on Contract Drawing M1.0 Detail 

#1.  Note that the crane for this must be through Thackray Crane Rental, 
Inc.2071 Byberry Road, Philadelphia, PA 19116-3015 Phone: 215-464-1600.  
NOTE: Coordination for the Chiller Installation Time line must be approved 
through Architect once submittal is approved. 

e. Air handler unit is to be supplied and installed with an existing curb adapter as 
well as a Thybar inertia curb as noted on Contract Drawing M1.0 Detail #1.  A 
detail of the chiller connection shall be submitted and approved by Architect 
before installation can occur.    

f. Smoke damper and all low voltage power and communication wiring shall be 
tested and replaced by Simplex.  Contact name for this process is Tony 
Diboniventure (Simplex Grinnell) 215-317-7062. 
 

4. New Work Basement  
 
a. It is the Mechanical Contractors responsibility to initially drain and once 

complete refill the complete air handling unit water loop.  Refill requirements 
shall include all venting at high points (AHU-1).   

b. Provide a new control system as noted in Contract Specification Section 
230900 and 230993. 

c. Provide insulation with vapor barriers in accordance with Specification 
Section 230700 for all piping including the piping from and to the new bag 
filter. 

d. Provide a compete cleaning of the area of construction once contract is 
complete such that there is no excess construction debris left. 

 
Refer to Specification Section 011100 for further contract requirements. 

C. Contract alternate contract information: 

This Contract shall have the following Alternates that shall be noted on the Bid Form 
Documentation.  Please refer to the “alternates” section for actual sequencing.  The 
mechanical alternates are listed in Contract Specification Section 012300. 
 

D. General Requirements 
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1. Obtain all required City of Philadelphia Permits through L&I, West District. 

2. Provide Commissioning Services as noted in contract documents through the contract 
ATC. 

3. Provide all closeout documentation including As-Builts and O&M Manuals. 

It will be the responsibility of the Contractor to examine all Drawings to determine the full 
extent of the work.  All field measurements and verifications of conditions and materials 
will be the obligation of the Contractor.  The submission of a Proposal by the Contractor 
will be considered an indication that all work has been included in the Proposal.  It will also 
be considered an indication that a thorough review of conditions, materials, and all related 
specifications have been investigated by the Contractor, and the results of such 
investigations have been included in the Contractor's Proposal. 

END OF SECTION  

 



[THIS PAGE IS INTENTIONALLY BLANK]



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

 
SECTION 230500 

COMMON WORK RESULTS FOR HVAC 
 

PROJECT No. 71-21-4896-01 
230500-1 

COMMON WORK RESULTS FOR HVAC 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. HVAC demolition. 
3. Equipment installation requirements common to equipment sections. 
4. Supports and anchorages. 

1.2 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct 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 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. 

1.3 SUBMITTALS 

A. Welding certificates.  Pipe flanges and increasers/degreasers shall be welded.  All welders shall 
be certified as have had Local Union 420 Steamfitters' Training Center and passed.  
Certificates are required to be submitted to the architect before work can begin. 

1.4 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 
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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 HVAC 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. 

PART 2 - PRODUCTS 

2.1 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 23 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 23 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch  
maximum thickness unless thickness or specific material is indicated. 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 
system manufacturer, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series or BAg1, unless otherwise indicated. 

F. Welding Filler Metals:  Comply with AWS D10.12. 

G. Solvent Cements for Joining Plastic Piping: 

1. CPVC Piping:  ASTM F 493. 
2. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
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PART 3 - EXECUTION 

3.1 HVAC DEMOLITION 

A. Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be 
removed. 

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

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same or 
compatible piping material. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

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

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

B. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity and 
quality. 

3.2 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 23 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. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 
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J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating 
pressure. 

L. Verify final equipment locations for roughing-in. 

M. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 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. 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. 

E. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

G. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

3.4 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. 
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3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC 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. 

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor HVAC materials and equipment. 

B. Field Welding:  Comply with AWS D1.1. 

3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
HVAC materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 
will receive finish materials.  Tighten connections between members.  Install fasteners without 
splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.8 GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment 
base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 
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H. Cure placed grout. 

END OF SECTION 230500 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.2 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in 
HVAC equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

2.3 POLYPHASE MOTORS 

A. Description:  NEMA MG 1, Design B, medium induction motor. 
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B. Efficiency:  Energy efficient, as defined in NEMA MG 1. 

C. Service Factor:  1.15.  

D. Multispeed Motors:  Variable torque. 

1. For motors with 2:1 speed ratio, consequent pole, single winding. 
2. For motors with other than 2:1 speed ratio, separate winding for each speed. 

E. Rotor:  Random-wound, squirrel cage. 

F. Bearings:  Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading, 
unless specifically noted otherwise. 

G. Temperature Rise:  Match insulation rating. 

H. Insulation:  Class F 

I. Code Letter Designation: 
1. Motors:  Manufacturer's standard starting characteristic. 

J. Enclosure Material:  Rolled steel for motor frame sizes smaller than 324T. 

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers:  Match wiring connection 
requirements for controller with required motor leads.  Provide terminals in motor terminal box, 
suited to control method. 

B. Motors Used with Variable Frequency Controllers:   

1. Windings:  Copper magnet wire with moisture-resistant insulation varnish, designed and 
tested to resist transient spikes, high frequencies, and short time rise pulses produced by 
pulse-width modulated inverters. 

2. Energy- and Premium-Efficient Motors:  Class B temperature rise; Class F insulation. 
3. Inverter-Duty Motors:  Class F temperature rise; Class H insulation. 
4. Thermal Protection:  Comply with NEMA MG 1 requirements for thermally protected 

motors. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 230513 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 
2. High-performance butterfly valves. 

1.2 SUBMITTALS 

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

1.3 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and 
design criteria. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 
1. Handlever (Butterfly: lockable/Ball: non-lockable) 

E. Valves in Insulated Piping:  With 2-inch (50-mm) stem extensions and extended operating 
handle of non-thermal-conductive material, and protective sleeve that allows operation of valve 
without breaking the vapor seal or disturbing insulation. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
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2. Threaded:  With threads according to ASME B1.20.1. 

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. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. DynaQuip Controls. 
d. Flow-Tek, Inc.; a subsidiary of Bray International, Inc. 
e. Hammond Valve. 
f. Jamesbury; a subsidiary of Metso Automation. 
g. Jomar International, LTD. 
h. Kitz Corporation. 
i. Legend Valve. 
j. Marwin Valve; a division of Richards Industries. 
k. Milwaukee Valve Company. 
l. NIBCO 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:  Forged brass. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Brass. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

2.3 HIGH-PERFORMANCE BUTTERFLY VALVES 

A. Class 300, Single-Flange, High-Performance Butterfly Valves: 

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

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. Milwaukee Valve Company. 
c. NIBCO INC. 

2. Description: 
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a. Standard:  MSS SP-68. 
b. CWP Rating:  720 psig (4965 kPa) at 100 deg F (38 deg C). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 
d. Body Material:  Carbon steel, cast iron, or ductile iron. 
e. Seat:  Reinforced PTFE or metal. 
f. Stem:  Stainless steel; offset from seat plane. 
g. Disc:  Carbon steel. 
h. Service:  Bidirectional. 

2.4 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. 

2.5 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 swing check valves for proper direction of flow and in horizontal position with hinge pin 
level. 

2.6 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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2.7 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Butterfly valves. 
2. Pump-Discharge Check Valves: 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 
with higher SWP classes or CWP ratings may be substituted. 

2.8 CHILLED-WATER VALVE SCHEDULE 

A. Butterfly Valve. 

2.9 BAG FILTER VALVE SCHEDULE 

A. Ball Valve. 
 

END OF SECTION 230523 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Equipment supports. 

1.2 DEFINITIONS 

A. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and 
Supports." 

1.3 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes capable of supporting combined weight of supported 
systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Powder-actuated fastener systems. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following: 

1. Trapeze pipe hangers.  Include Product Data for components. 
2. Metal framing systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates note to Specification Section 230500. 
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1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 
"Hanger and Support Applications" Article for where to use specific hanger and support types. 

B. Manufacturers: 

1. AAA Technology & Specialties Co., Inc. 
2. Bergen-Power Pipe Supports. 
3. B-Line Systems, Inc.; a division of Cooper Industries. 
4. Carpenter & Paterson, Inc. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of 
bearing surface of piping. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.3 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels 
and other components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Thomas & Betts Corporation. 
6. Tolco Inc. 
7. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated. 
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D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.4 THERMAL-HANGER SHIELD INSERTS 

A. Description:  100-psig- (690-kPa-) minimum, compressive-strength insulation insert encased in 
sheet metal shield. 

B. Manufacturers: 

1. Carpenter & Paterson, Inc. 
2. ERICO/Michigan Hanger Co. 
3. PHS Industries, Inc. 
4. Pipe Shields, Inc. 

C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I 
calcium silicate. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below 
ambient air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: 

a. Hilti, Inc. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in hardened 
portland cement concrete with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 

1. Manufacturers: 
a. Hilti, Inc. 

2.6 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel 
shapes. 
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2.7 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping systems 
and equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 
insulated stationary pipes. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following type: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 
NPS 20 (DN 20 to DN 500). 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm) for heavy 
loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) piping 
installations. 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

PROJECT No. 71-21-4896-01 
230529-5 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 
 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 

are considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above 

by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb (340 kg). 
b. Medium (MSS Type 32):  1500 lb (680 kg). 
c. Heavy (MSS Type 33):  3000 lb (1360 kg). 

8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 
1-1/4 inches (32 mm). 

2. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with 
springs. 

3. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 
variability factor to 25 percent to absorb expansion and contraction of piping system from 
base support. 

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not 
specified in piping system Sections. 

M. Comply with MFMA-102 for metal framing system selections and applications that are not 
specified in piping system Sections. 
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N. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from building 
structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified above for individual 
pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support 
together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners in concrete after concrete is placed and completely 
cured.  Use operators that are licensed by powder-actuated tool manufacturer.  Install 
fasteners according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions. 

F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and 
other accessories. 

G. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers. 

K. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 
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L. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum 
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building 
services piping) are not exceeded. 

M. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and 
ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe:  Not less than the following: 
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 0.048 inch 

(1.22 mm) thick. 
5. Insert Material:  Length at least as long as protective shield. 
6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance 
and quality of welds, and methods used in correcting welding work, and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. Finish welds at exposed connections so no roughness shows after finishing and contours 
of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

3.6 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm). 

END OF SECTION 230529 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Pipe labels. 

1.2 SUBMITTAL 

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

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  Black 
3. Background Color: White 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch (64 by 19 mm). 
6. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less 

than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 
mm), and proportionately larger lettering for greater viewing distances.  Include 
secondary lettering two-thirds to three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
(A4) bond paper.  Tabulate equipment identification number and identify Drawing numbers 
where equipment is indicated (plans, details, and schedules), plus the Specification Section 
number and title where equipment is specified.  Equipment schedule shall be included in 
operation and maintenance data. 
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2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate 
both directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.3 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black 

C. Background Color:  White 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F (71 deg C). 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch (64 by 19 mm). 

F. Minimum Letter Size:  1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering. 

G. Fasteners:  Stainless-steel self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Duct Label Contents:  Include identification of duct service using same designations or 
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

B. Pipe Label Color Schedule: 

1. Heating Water Piping: 

a. Background Color:  Black 
b. Letter Color:  White 

END OF SECTION 230553 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Requirements: 

1. Balancing Air Side: Refer to Contract Drawing M5.0 for the air side balancing from the 
roof only. 

2. Balancing Water Side: Balance both hot water and chilled water flow to new AHU only 
utilizing new circuit setters in the enclosure with both the chilled water and hot water 
pumps operational. 

1.2 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.3 SUBMITTALS 

A. Strategies and Procedures Plan:  Within 90 days of Contractor's Notice to Proceed, submit TAB 
strategies and step-by-step procedures as specified in "Preparation" Article. 

B. Certified TAB reports. 

1.4 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by NEBB 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by NEBB 
2. TAB Technician:  Employee of the TAB contractor and who is certified by NEBB as a 

TAB technician. 

B. Certify TAB field data reports and perform the following: 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

PROJECT No. 71-21-4896-01 
230593-2 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 

1. Review field data reports to validate accuracy of data and to prepare certified TAB 
reports. 

2. Certify that the TAB team complied with the approved TAB plan and the procedures 
specified and referenced in this Specification. 

C. TAB Report Forms:  Use standard TAB contractor's forms approved by Engineer 

D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, 
Section 5, "Instrumentation." 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems' designs that may preclude proper TAB of systems and equipment. 

B. Examine 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. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems' output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

E. Examine equipment performance data 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. 

F. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine strainers.  Verify that startup screens are replaced by permanent screens with indicated 
perforations. 

I. Examine system pumps to ensure absence of entrained air in the suction piping. 

J. Examine operating safety interlocks and controls on HVAC equipment. 
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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. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 
2. Hydronic systems are filled, clean, and free of air. 
3. Automatic temperature-control systems are operational. 
4. Isolating and balancing valves are open and control valves are operational. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems" and in this Section. 

B. Cut insulation, pipes, and equipment cabinets for installation of test probes to the minimum 
extent necessary for TAB procedures. 

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 HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data, and number in sequence starting at pump to end 
of system.  Check the sum of branch-circuit flows against the approved pump flow rate.  Correct 
variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in addition to the 
general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 
2. Check flow-control valves for specified sequence of operation, and set at indicated flow. 
3. Set differential-pressure control valves at the specified differential pressure.  Do not set at 

fully closed position when pump is positive-displacement type unless several terminal 
valves are kept open. 
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4. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so 
motor nameplate rating is not exceeded. 

5. Check air vents for a forceful liquid flow exiting from vents when manually operated. 

3.5 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Measure water flow at pumps.  Use the following procedures except for positive-displacement 
pumps: 

1. Verify impeller size by operating the pump with the discharge valve closed.  Read 
pressure differential across the pump.  Convert pressure to head and correct for 
differences in gage heights.  Note the point on manufacturer's pump curve at zero flow 
and verify that the pump has the intended impeller size. 

a. If impeller sizes must be adjusted to achieve pump performance, obtain approval 
from Engineer and comply with requirements in Division 23 Section "Hydronic 
Pumps." 

2. Check system resistance.  With all valves open, read pressure differential across the 
pump and mark pump manufacturer's head-capacity curve.  Adjust pump discharge valve 
until indicated water flow is achieved. 

a. Monitor motor performance during procedures and do not operate motors in 
overload conditions. 

3. Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the 
system based on pump manufacturer's performance data.  Compare calculated brake 
horsepower with nameplate data on the pump motor.  Report conditions where actual 
amperage exceeds motor nameplate amperage. 

4. Report flow rates that are not within plus or minus 10 percent of design. 

B. Measure flow at all automatic flow control valves to verify that valves are functioning as 
designed. 

C. Measure flow at all pressure-independent characterized control valves, with valves in fully open 
position, to verify that valves are functioning as designed. 

D. Set calibrated balancing valves, if installed, at calculated presettings. 

E. Measure flow at all stations and adjust, where necessary, to obtain first balance. 

1. System components that have Cv rating or an accurately cataloged flow-pressure-drop 
relationship may be used as a flow-indicating device. 

F. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 
percent greater than indicated flow. 

G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows: 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

PROJECT No. 71-21-4896-01 
230593-5 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 

1. Determine the balancing station with the highest percentage over indicated flow. 
2. Adjust each station in turn, beginning with the station with the highest percentage over 

indicated flow and proceeding to the station with the lowest percentage over indicated 
flow. 

3. Record settings and mark balancing devices. 

H. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump 
heads, and systems' pressures and temperatures including outdoor-air temperature. 

I. Measure the differential-pressure-control-valve settings existing at the conclusion of balancing. 

J. Check settings and operation of each safety valve.  Record settings. 

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. 

3.7 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 
1. Chilled-Water Flow Rate:  Plus or minus 10 percent 

3.8 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems' 
balancing devices.  Recommend changes and additions to systems' balancing devices to 
facilitate proper performance measuring and balancing.  Recommend changes and additions to 
HVAC systems and general construction to allow access for performance measuring and 
balancing devices. 
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3.9 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Pump 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 data: 

1. Title page. 
2. Name and address of the TAB contractor. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the report.  

Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Cooling coil, wet- and dry-bulb conditions. 
b. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present 
each system with single-line diagram and include the following:. 
1. Water and steam flow rates. 
2. Pipe and valve sizes and locations.. 
3. Position of balancing devices. 
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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 230593 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 
a. Mineral fiber. 

2. Insulating cements. 
3. Adhesives. 
4. Mastics. 
5. Sealants. 
6. Field-applied jackets. 
7. Tapes 
8. Securements. 
9. Corner angles. 

1.2 SUBMITTALS 

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

B. Shop Drawings: 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at pipe expansion joints for each type of insulation. 
3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 
4. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 
5. Detail application of field-applied jackets. 
6. Detail application at linkages of control devices. 
7. Detail field application for each equipment type. 

C. Field quality-control reports. 

1.3 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. 
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1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be 
applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Mineral-Fiber, Preformed Pipe Insulation: 

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

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000 Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe 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.  Factory-
applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 
ASTM C 449/C 449M. 

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

a. Insulco, Division of MFS, Inc.; SmoothKote. 
b. P. K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote. 
c. Rock Wool Manufacturing Company; Delta One Shot. 
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2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

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

a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. PVC Jacket Adhesive:  Compatible with PVC jacket. 

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

a. Dow Chemical Company (The); 739, Dow Silicone. 
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Speedline Vinyl Adhesive. 

2. For indoor applications, use adhesive that has a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-C-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient 
services. 

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

a. Childers Products, Division of ITW; CP-35. 
b. Foster Products Corporation, H. B. Fuller Company; 30-90. 
c. ITW TACC, Division of Illinois Tool Works; CB-50. 
d. Marathon Industries, Inc.; 590. 
e. Mon-Eco Industries, Inc.; 55-40. 
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2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm) at 
43-mil (1.09-mm) dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 
4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
5. Color:  White. 

2.5 SEALANTS 

A. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

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

a. Childers Products, Division of ITW; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C). 
5. Color:  White. 
6. For indoor applications, use sealants that have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.6 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.  
Thickness is indicated in field-applied jacket schedules. 

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

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories. 

5. Factory-fabricated tank heads and tank side panels. 
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2.7 TAPES 

A. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  
Suitable for indoor and outdoor applications. 

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

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 
b. Compac Corp.; 130. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape. 
d. Venture Tape; 1506 CW NS. 

2. Width:  2 inches (50 mm). 
3. Thickness:  6 mils (0.15 mm). 
4. Adhesion:  64 ounces force/inch (0.7 N/mm) in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width. 

2.8 SECUREMENTS 

A. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

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

1) AGM Industries, Inc.; Tactoo Insul-Hangers, Series T. 
2) GEMCO; Perforated Base. 
3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick 
by 2 inches (50 mm) square. 

c. Spindle:  Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch- 
(2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

2. Nonmetal Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches (38 mm) in diameter. 

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

1) GEMCO. 
2) Midwest Fasteners, Inc. 
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B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel 
or Monel. 

C. Wire:  0.062-inch (1.6-mm) soft-annealed, galvanized steel. 

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

a. C & F Wire. 
b. Childers Products. 
c. PABCO Metals Corporation. 
d. RPR Products, Inc. 

2.9 CORNER ANGLES 

A. PVC Corner Angles:  30 mils (0.8 mm) thick, minimum 1 by 1 inch (25 by 25 mm), PVC 
according to ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with 
requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of equipment, ducts and fittings, and piping including 
fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of equipment, duct system, and pipe system as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 
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E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples along both 
edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm).  Install insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  
Staple laps with outward clinching staples along edge at 4 inches (100 mm) o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer to 
maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct and pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 
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O. 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. 

P. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.3 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below 
top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity, unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation.  Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt 
each section closely to the next and hold in place with tie wire.  Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
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diameter, whichever is thicker.  For valves, insulate up to and including the bonnets, 
valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe.  Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 
cement.  Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket.  Provide a removable reusable 
insulation cover.  For below ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic.  Install vapor-barrier mastic for below ambient services and a breather mastic for 
above ambient services.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 
facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "UNION."  
Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, 
and equipment.  Shape insulation at these connections by tapering it to and around the 
connection with insulating cement and finish with finishing cement, mastic, and flashing 
sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe.  Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union.  Secure flange cover in place with stainless-
steel or aluminum bands.  Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges except divide 
the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its attached 
insulation, to flanges with tie wire.  Extend insulation at least 2 inches (50 mm) over 
adjacent pipe insulation on each side of valve.  Fill space between flange or union cover 
and pipe insulation with insulating cement.  Finish cover assembly with insulating 
cement applied in two coats.  After first coat is dry, apply and trowel second coat to a 
smooth finish. 
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5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

3.5 MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with 
outward clinched staples at 6 inches (150 mm) o.c. 

4. 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 Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch (25 mm), and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation 
materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 
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3.6 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and 
end joints; for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

3.7 FINISHES 

A. Equipment, and Pipe Insulation with ASJ or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in Division 09 painting Sections. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 
material and finish coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.8 FIELD QUALITY CONTROL 

A. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.9 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range.  If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

3.10 CHILLED WATER PIPING INSULATION SCHEDULE 

A. Chilled-Water Supply and Return:  Insulation shall be the following: 

1. Mineral Fiber :  Rigid 1.5” inches thick, Vapor Barrier, PVC Jacket. 
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3.11 HOT WATER PIPING INSULATION SCHEDULE 

A. Hot-Water Supply and Return:  Insulation shall be the following: 

1. Mineral Fiber :  Rigid 1.0” inches thick, PVC Jacket. 
 

3.12        OUTDOOR EXHAUST(RELIEF) AND SUPPLY (ALTERNATE #1) DUCTWORK: 

A. All exterior ductwork shall receive 2” rigid board insulation as noted on the contract drawings 
with Venture Clad jacketing (also as noted on Contract Drawings).  

END OF SECTION 230700 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes commissioning process requirements for HVAC&R systems, assemblies, and 
equipment. 

B. The Commissioning requirements as listed below shall be a requirement of the Mechanical 
Contractors ATC (Automatic Temperature Control) Subcontractor. 

C. The complete commissioning process shall include the following: 
1. FXPCG-1-AHU-1 

D. NOTE: The commissioning process shall begin at project substantial completion and shall be 
designed and executed by the ATC Contractor under the approval of the Project Architect.   

1.2 DEFINITIONS 

A. Commissioning Plan:  A document that outlines the organization, schedule, allocation of 
resources, and documentation requirements of the commissioning process. 

B. CxA:  Commissioning Authority (ATC Contractor). 

C. HVAC&R:  Heating, Ventilating, Air Conditioning, and Refrigeration. 

D. Systems, Subsystems, Equipment, and Components:  Where these terms are used together or 
separately, they shall mean "as-built" systems, subsystems, equipment, and components. 

1.3 CONTRACTOR'S RESPONSIBILITIES 

A. Perform commissioning tests at the direction of the ATC Contractor and Project Architect. 

B. Attend construction phase controls coordination meeting. 

C. Attend testing, adjusting, and balancing review and coordination meeting. 

D. Provide measuring instruments and logging devices to record test data, and provide data 
acquisition equipment to record data for the complete range of testing for the required test 
period. 
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1.4 (ATC Contractor) RESPONSIBILITIES 

A. Provide Project-specific construction checklists and commissioning process test procedures for 
actual HVAC&R systems, assemblies, equipment, and components to be furnished and installed 
as part of the construction contract. 

B. Direct commissioning testing. 

C. Verify testing, adjusting, and balancing of Work are complete. 

D. Provide test data, inspection reports, and certificates in Systems Manual. 

1.5 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 
1. Identification of installed systems, assemblies, equipment, and components including 

design changes that occurred during the construction phase. 
2. Process and schedule for completing construction checklists and manufacturer's prestart 

and startup checklists for HVAC&R systems, assemblies, equipment, and components to 
be verified and tested. 

3. Certificate of completion certifying that installation, prestart checks, and startup 
procedures have been completed. 

4. Certificate of readiness certifying that HVAC&R systems, subsystems, equipment, and 
associated controls are ready for testing. 

5. Test and inspection reports and certificates. 
6. Corrective action documents. 
7. Verification of testing, adjusting, and balancing reports. 
8. All points to be trending for a minimum of two weeks in advance of startup. 

1.6 SUBMITTALS 

A. Certificates of readiness. 

B. Certificates of completion of installation, prestart, and startup activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TESTING PREPARATION 

A. Certify that HVAC&R systems, subsystems, and equipment have been installed, calibrated, and 
started and are operating according to the Contract Documents. 
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B. Certify that HVAC&R instrumentation and control systems have been completed and 
calibrated, that they are operating according to the Contract Documents, and that pretest set 
points have been recorded. 

C. Certify that testing, adjusting, and balancing procedures have been completed and that testing, 
adjusting, and balancing reports have been submitted, discrepancies corrected, and corrective 
work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal 
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, 
and alarm conditions). 

E. Inspect and verify the position of each device and interlock identified on checklists. 

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 
each mode of operation. 

G. Testing Instrumentation:  Install measuring instruments and logging devices to record test data  

3.2 TESTING AND BALANCING VERIFICATION 

A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, 
checklists, and certificates. 

B. Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R 
systems at the direction of the Architect/Engineer. 
1. The testing and balancing Contractor shall use the same instruments (by model and serial 

number) that were used when original data were collected. 
2. Failure of an item includes, other than sound, a deviation of more than 10 percent.  

Failure of more than 10 percent of selected items shall result in rejection of final testing, 
adjusting, and balancing report.  For sound pressure readings, a deviation of 3 dB shall 
result in rejection of final testing.  Variations in background noise must be considered. 

3. Remedy the deficiency and notify the Architect so verification of failed portions can be 
performed. 

3.3 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 
the Architect/Engineer. 

B. Scope of HVAC&R testing shall include entire HVAC&R installation, from central equipment 
for heat generation and refrigeration through distribution systems to each conditioned space.  
Testing shall include measuring capacities and effectiveness of operational and control 
functions. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 
emergency conditions, and verify proper response of building automation system controllers 
and sensors. 
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D. The CxA, testing and balancing Contractor, and HVAC&R Instrumentation and Control 
Contractor shall prepare detailed testing plans, procedures, and checklists for HVAC&R 
systems, subsystems, and equipment. 

E. Tests will be performed using design conditions whenever possible. 

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to 
test under design conditions.  Before simulating conditions, calibrate testing instruments.  
Provide equipment to simulate loads.  Set simulated conditions as directed by the CxA and 
document simulated conditions and methods of simulation.  After tests, return settings to normal 
operating conditions. 

G. The CxA may direct that set points be altered when simulating conditions is not practical. 

H. The CxA may direct that sensor values be altered with a signal generator when design or 
simulating conditions and altering set points are not practical. 

I. If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system, 
document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 
tests. 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 
tests and documentation and schedule seasonal tests. 

3.4 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

A. HVAC&R Instrumentation and Control System Testing:  Field testing plans and testing 
requirements are specified in Division 23 Sections "Instrumentation and Control for HVAC" 
and "Sequence of Operations for HVAC Controls." Assist the CxA with preparation of testing 
plans. 

B. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are 
specified in Division 23 piping Sections.  HVAC&R Contractor shall prepare a pipe system 
cleaning, flushing, and hydrostatic testing plan.  Provide cleaning, flushing, testing, and treating 
plan and final reports to the CxA.  Plan shall include the following: 

1. Sequence of testing and testing procedures for each section of pipe to be tested, identified 
by pipe zone or sector identification marker.  Markers shall be keyed to Drawings for 
each pipe sector, showing the physical location of each designated pipe test section.  
Drawings keyed to pipe zones or sectors shall be formatted to allow each section of 
piping to be physically located and identified when referred to in pipe system cleaning, 
flushing, hydrostatic testing, and chemical treatment plan. 

2. Description of equipment for flushing operations. 
3. Minimum flushing water velocity. 
4. Tracking checklist for managing and ensuring that all pipe sections have been cleaned, 

flushed, hydrostatically tested, and chemically treated. 
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C. HVAC&R Distribution System Testing:  Provide technicians, instrumentation, tools, and 
equipment to test performance of air, steam, and hydronic distribution systems; special exhaust; 
and other distribution systems, including HVAC&R terminal equipment and unitary equipment. 

D. NOTE: Include and prepare a report and requirement for a 6 month after substantial completion 
follow-up with a controls system check of the systems as noted in specification section 230993 
and in this specification section 1.1-C. 

E. Contract requirements include the CxA Agent (Controls Contractor) to visit the site after 6 
months as noted in “E” above for a period of (2) 6 hour sessions to review and test the system as 
noted above. 

END OF SECTION 230800 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes control equipment for HVAC systems and components, including control 
components for terminal heating and cooling units not supplied with factory-wired controls. 

B. See Division 23 Section "Sequence of Operations for HVAC Controls" for further requirements 
that relate to this Section. 

1.2 SUBMITTALS 

A. Product Data:  For each control device indicated. 

B. Shop Drawings: 

1. Schematic flow diagrams. 
2. Power, signal, and control wiring diagrams. 
3. Details of control panel faces. 
4. DDC System Hardware:  Wiring diagrams, schematic floor plans, and schematic control 

diagrams. 
5. Control System Software:  Schematic diagrams, written descriptions, and points list. 

C. Software and firmware operational documentation. 

D. Field quality-control test reports. 

E. Operation and maintenance data. 

1.3 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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Johnson Controls ABCS (FX/PCG Series controllers) only.   
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Available Contractors:  
1. Dynamic Control Systems-(484) 674-1408 
2. Peterson Services- (609) 714-3699 

B. Note that ALL controllers provided as part of this contract MUST be of single source provider. 

C. ALL manufactures noted above must provide and integrate all required points and command 
into the FX-80 located in the basement of the Animal Hospital.  The new air handling unit must 
be represented at the FX-Server in the same N4 format as the newer chiller is represented. 

2.2 CONTROL SYSTEM 

A. Control system shall consist of sensors, indicators, actuators, final control elements, interface 
equipment, other apparatus, and accessories to control mechanical systems. 

B. Control system shall consist of sensors, indicators, actuators, final control elements, interface 
equipment, other apparatus, accessories, and software connected to distributed controllers 
operating in multiuser, multitasking environment on token-passing network and programmed to 
control mechanical systems.  An operator workstation permits interface with the network via 
dynamic color graphics with each mechanical system, building floor plan, and control device 
depicted by point-and-click graphics. 

2.3 DDC EQUIPMENT 

A. Operator Workstation:  PC-based microcomputer with minimum configuration as follows: 
1. The interface shall be through the Campus FX Server.  All commands shall be pass-

through.  There will be no active workstation at this site.   
 

B. Control Units:  Modular, comprising processor board with programmable, nonvolatile, random-
access memory; local operator access and display panel; integral interface equipment; and 
backup power source. 

1. Units monitor or control each I/O point; process information; execute commands from 
other control units, devices, and operator stations; and download from or upload to 
operator workstation. 

2. Stand-alone mode control functions operate regardless of network status.  Functions 
include the following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 
d. Software applications, scheduling, and alarm processing. 
e. Testing and developing control algorithms without disrupting field hardware and 

controlled environment. 
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C. Local Control Units:  Modular, comprising processor board with electronically programmable, 
nonvolatile, read-only memory; and backup power source. 

1. Units monitor or control each I/O point, process information, and download from or 
upload to operator workstation or diagnostic terminal unit. 

2. Stand-alone mode control functions operate regardless of network status.  Functions 
include the following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 

3. Local operator interface provides for download from or upload to operator workstation. 

D. I/O Interface:  Hardwired inputs and outputs may tie into system through controllers.  Protect 
points so that shorting will cause no damage to controllers. 

1. Binary Inputs:  Allow monitoring of on-off signals without external power. 
2. Pulse Accumulation Inputs:  Accept up to 10 pulses per second. 
3. Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), 

or resistance signals. 
4. Binary Outputs:  Provide on-off or pulsed low-voltage signal, selectable for normally 

open or normally closed operation 
5. Analog Outputs:  Provide modulating signal, either low voltage (0- to 10-V dc) or current 

(4 to 20 mA) 
6. Tri-State Outputs:  Provide two coordinated binary outputs for control of three-point, 

floating-type electronic actuators. 
7. Universal I/Os:  Provide software selectable binary or analog outputs. 

E. Power Supplies:  Transformers with Class 2 current-limiting type or overcurrent protection; 
limit connected loads to 80 percent of rated capacity.  DC power supply shall match output 
current and voltage requirements and be full-wave rectifier type with the following: 

1. Output ripple of 5.0 mV maximum peak to peak. 
2. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 

percent load changes. 
3. Built-in overvoltage and overcurrent protection and be able to withstand 150 percent 

overload for at least 3 seconds without failure. 

F. Power Line Filtering:  Internal or external transient voltage and surge suppression for 
workstations or controllers with the following: 

1. Minimum dielectric strength of 1000 V. 
2. Maximum response time of 10 nanoseconds. 
3. Minimum transverse-mode noise attenuation of 65 dB. 
4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz. 
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2.4 UNITARY CONTROLLERS  

A. Unitized, capable of stand-alone operation with sufficient memory to support its operating 
system, database, and programming requirements, and with sufficient I/O capacity for the 
application. 

2.5 ANALOG CONTROLLERS 

A. Step Controllers:  6- or 10-stage type, with heavy-duty switching rated to handle loads and 
operated by electric motor. 

B. Electric, Outdoor-Reset Controllers:  Remote-bulb or bimetal rod-and-tube type, proportioning 
action with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70 
deg F (minus 23 to plus 21 deg C), and single- or double-pole contacts. 

C. Electronic Controllers:  Wheatstone-bridge-amplifier type, in steel enclosure with provision for 
remote-resistance readjustment.  Identify adjustments on controllers, including proportional 
band and authority. 

1. Single controllers can be integral with control motor if provided with accessible control 
readjustment potentiometer. 

D. Fan-Speed Controllers:  Solid-state model providing field-adjustable proportional control of 
motor speed from maximum to minimum of 55 percent and on-off action below minimum fan 
speed.  Controller shall briefly apply full voltage, when motor is started, to rapidly bring motor 
up to minimum speed.  Equip with filtered circuit to eliminate radio interference. 

2.6 TIME CLOCKS 

A. Manufacturers: 
1. Johnson Controls Inc. 

B. Seven-day, programming-switch timer with synchronous-timing motor and seven-day dial; 
continuously charged, nickel-cadmium-battery-driven, eight-hour, power-failure carryover; 
multiple-switch trippers; minimum of two and maximum of eight signals per day with two 
normally open and two normally closed output contacts. 

C. Solid-state, programmable time control with 8 separate programs each with up to 100 on-off 
operations; 1-second resolution; lithium battery backup; keyboard interface and manual 
override; individual on-off-auto switches for each program; 365-day calendar with 20 
programmable holidays; choice of fail-safe operation for each program; system fault alarm; and 
communications package allowing networking of time controls and programming from PC. 
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2.7 ELECTRONIC SENSORS 

A. Description:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as 
required. 

B. Thermistor Temperature Sensors and Transmitters: 

1. Manufacturers: 

a. Kele 
b. Johnson Controls 

2. Accuracy:  Plus or minus 0.36 deg F at calibration point. 
3. Wire:  Twisted, shielded-pair cable. 
4. Insertion Elements for Liquids:  Brass or stainless-steel socket with minimum insertion 

length of 2-1/2 inches  
5. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight. 

C. RTDs and Transmitters: 

1. Manufacturers: 

a. BEC Controls Corporation. 
b. HoneywellJohnson Controls, Inc. 

2. Accuracy:  Plus or minus 0.2 percent at calibration point. 
3. Wire:  Twisted, shielded-pair cable. 
4. Insertion Elements for Liquids:  Brass socket with minimum insertion length of 2-1/2 

inches (64 mm). 
5. Room Sensor Cover Construction:  Manufacturer's standard locking covers. 
6. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight. 

D. Pressure Transmitters/Transducers: 

1. Manufacturers: 

a. BEC Controls Corporation. 
b. Johnson Controls. 

2. Static-Pressure Transmitter:  Non-directional sensor with suitable range for expected 
input, and temperature compensated. 

a. Accuracy:  2 percent of full scale with repeatability of 0.5 percent. 
b. Output:  4 to 20 mA. 

3. Water Pressure Transducers:  Stainless-steel diaphragm construction, suitable for service; 
minimum 150-psig (1034-kPa) operating pressure; linear output 4 to 20 mA. 
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2.8 STATUS SENSORS 

A. Status Inputs for Pumps:  Differential-pressure switch with pilot-duty rating and with adjustable 
pressure-differential range of 8 to 60 psig (55 to 414 kPa), piped across pump. 

B. Status Inputs for Electric Motors:  Comply with ISA 50.00.01, current-sensing fixed- or split-
core transformers with self-powered transmitter, adjustable and suitable for 175 percent of rated 
motor current. 

C. Voltage Transmitter (100- to 600-V ac):  Comply with ISA 50.00.01, single-loop, self-powered 
transmitter, adjustable, with suitable range and 1 percent full-scale accuracy. 

D. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and 
current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with 
maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor. 

E. Current Switches:  Self-powered, solid-state with adjustable trip current, selected to match 
current and system output requirements. 

2.9 CONTROL CABLE 

A. Electronic and fiber-optic cables for control wiring shall be manufacturers standard and be 
plenum rated.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install labels and nameplates to identify control components according to Division 23 Section 
"Identification for HVAC Piping and Equipment." 

B. Install hydronic instrument wells, valves, and other accessories according to Division 23 
Section "Hydronic Piping." 

C. Install electronic and fiber-optic cables according to Division 27 Section "Communications 
Horizontal Cabling." 

3.2 ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and Boxes for 
Electrical Systems." 

B. Install building wire and cable according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

PROJECT No. 71-21-4896-01 
230900-7 

INSTRUMENTATION AND CONTROL FOR HVAC 
 

  

C. Install signal and communication cable according to Division 27 Section "Communications 
Horizontal Cabling." 

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are 
exposed. 

2. Install exposed cable in raceway. 
3. Install concealed cable in raceway. 
4. Bundle and harness multi-conductor instrument cable in place of single cables where 

several cables follow a common path. 
5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against 

abrasion.  Tie and support conductors. 
6. Number-code or color-code conductors for future identification and service of control 

system, except local individual room control cables. 
7. Install wire and cable with sufficient slack and flexible connections to allow for vibration 

of piping and equipment. 

D. Connect manual-reset limit controls independent of manual-control switch positions.  
Automatic duct heater resets may be connected in interlock circuit of power controllers. 

E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is 
in hand position. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust field-assembled components and equipment installation, including 
connections, and to assist in field testing.  Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper unit operation.  Remove and replace malfunctioning units and retest. 

2. Test and adjust controls and safeties. 
3. Test calibration of controllers by disconnecting input sensors and stimulating operation 

with compatible signal generator. 
4. Test each point through its full operating range to verify that safety and operating control 

set points are as required. 
5. Test each control loop to verify stable mode of operation and compliance with sequence 

of operation.  Adjust PID actions. 
6. Test each system for compliance with sequence of operation. 
7. Test software and hardware interlocks. 

C. DDC Verification: 

1. Verify that instruments are installed before calibration, testing, and loop or leak checks. 
2. Check instruments for proper location and accessibility. 
3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 

and other applicable considerations. 
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4. Check instrument tubing for proper fittings, slope, material, and support. 
5. Check pressure instruments, piping slope, installation of valve manifold, and self-

contained pressure regulators. 
6. Check temperature instruments and material and length of sensing elements. 
7. Check control valves.  Verify that they are in correct direction. 
8. Check air-operated dampers.  Verify that pressure gages are provided and that proper 

blade alignment, either parallel or opposed, has been provided. 
9. Check DDC system as follows: 

a. Verify that DDC controller power supply is from emergency power supply, if 
applicable. 

b. Verify that wires at control panels are tagged with their service designation and 
approved tagging system. 

c. Verify that spare I/O capacity has been provided. 
d. Verify that DDC controllers are protected from power supply surges. 

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain HVAC instrumentation and controls.  Training shall be provided 
in (2) 4 hour sessions with (1) 2 hour follow -up session 6 months once substantial completion 
has been reached. 

END OF SECTION 230900 
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PART 1 - GENERAL 

1.1 System Requirements 

A. This system is based on a Native BACnet System either through a JCI FX-80 supervisory 
controller. 

B. All sensors, power and communication wiring shall be of either Johnson Manufacture and be 
designed to work in the system through the same Protocol. 

C. Provide a complete scheduling function with 6 month memory and set point settings as noted in 
“Trending” below. 

D. This system shall be provided with a JACE based full graphics package. 

E. Provide and install and ambient temperature/humidity sensor as noted below and integrate both 
graphically and operationally.   

 
I. Power: All required control systems power (low and line voltage) shall be provided as part of 

the ATC contract. 

1.2 System Summary 

A. This Section includes control sequences for HVAC systems, subsystems, and equipment. 

B. See Division 23 Section "Instrumentation and Control for HVAC" for control equipment and 
devices and for submittal requirements. 

C. Note, this is a Basis of Design Johnson Controls ABCS as noted in Specification Section 
230900.  

1.3 Specific Controls/Mechanical Contract requirements: 

A. COMPLETE new communication cabling for all new equipment (MS/TP Trunk) in and from 
Contract areas cabling shall be stranded, shielded and Plenum Rated.  Operating Protocol shall 
be BACNET.  Communication for all noted HVAC equipment shall be through a new 
communication line throughout as noted on the contract drawings.  Building Supervisory 
Controller is an existing FX-80 (Johnson Controls ABCS) as noted on Contract Drawings.   

B. The supervisory controller shall integrate an MS/TP Bus around the building to pick up and 
integrate all noted controller as described below. 

C. The supervisory controller shall be provided with full scheduling, monitoring and trending 
capabilities (Trending of up to 24 points for a 12-month period of time). 
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D. Control Contractor shall provide all control meters and sensors.  MC shall install all wells for 
sensors. 

E. Contract requirements must provide for 16 hours of system training for system operations   

F. Contract requirements require all the points listed below under “Display” be sourced and 
mapped through the server and graphically represented with building backgrounds. 

G. All units shall be labeled individually on the graphical interface and all indexed references. 

H. All noted controllers are a contract requirement. It is the responsibility of the Mechanical 
Contractor to provide 120/24V control transformers and all required communication and low 
voltage power wiring to all required equipment.  Each “exposed” controller shall be provided 
with a transformer and NEMA 1 enclosure “Clamshell” and shall be mounted above the ceiling 
or in storage and janitorial areas near the serviced equipment.   

I. All sensors and wiring shall be of the same manufacture and be designed to work in the system 
through the same Protocol. 

J. NOTE: all communication cabling (MS/TP) trunk exterior to building (AHU-1) shall be 
encased in rigid aluminum conduit until termination point. 

1.4 Contract Requirements Control Contractor: 

A. Provide and install a supervisory controller in the location as noted on Contract Drawing M4.1.  
ATC Contractor shall provide 120/24V transformer and use power as available at existing FX 
enclosure. 
1. FXPCG-1 (AHU-1) 

B. FXPCG-1 (AHU-1): TBD 
 

1.5    FX-80 integration Points: The following are point that shall be graphically indicated through the 
    newly installed BACNET Protocol FX-80 through to the owner interface screen.  

A. FXPCG-1 FX-80 Readable Points 
 

a. DDC system graphic. 
b. Point requirements to be handed out at Pre-Bid 

1.6 Trending 

A. Trend the following points for a 6 month period of time through the FX-80: 
1. Requirements to be provided at Pre-Bid conference. 

END OF SECTION 
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SECTION 232113 - HYDRONIC PIPING 

1.1 SUMMARY 

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 
specialties for the following: 

1. Chilled/hot-water piping. 

1.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressures and Temperatures: 

1. Chilled-Hot Water Piping:  125 psig at 200 deg  

1.3 QUALITY ASSURANCE 

A. Quality Standard:  ASME B31.9. 

1.4 PRODUCTS 

A. Valves: 
1. As noted in “General Duty Valves” Specification Section. 
2. Automatic Flow-Control Valves:  Brass or ferrous metal body; corrosion-resistant piston 

and spring assembly; combination assemblies include bonze or brass-alloy ball valve. 
Manufacturer: Bell and Gossett. 

B. Hydronic Piping Specialties: 

1. Strainers:  Y-pattern, basket. Manufacturer: Bell and Gossett 
2. Flexible Connectors:  Stainless-steel bellows with woven-wire jacket. 
3. Check Valves: Mueller Swing Type Gravity Operated Check Valve (FLXFL) 

1.5 PIPING APPLICATIONS 

A. Piping, aboveground, NPS 2 and smaller, shall be the following: 
1. Schedule 40 Black Steel, threaded connection 

B. Piping, aboveground, NPS 2 and larger, shall be the following: 
1. Schedule 40 Black Steel, Flanged Connection 
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1.6 VALVE APPLICATIONS 

A. Shutoff-duty valves are for each installation in branch connection to supply mains, and at 
supply connection to each piece of equipment. 

B. Calibrated-orifice, balancing valves are for installation in return pipe of each heating coil. 

C. Check valves are for installation in each pump discharge and elsewhere as required to control 
flow direction. 

END OF SECTION 232113 
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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: 

1. Hydronic specialty valves. 
2. Strainers. 
3. Connectors. 
4. Check Valves 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product: 

1. Include construction details and material descriptions for hydronic piping specialties. 
2. Include rated capacities, operating characteristics, and furnished specialties and 

accessories. 
3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-

orifice balancing valves and automatic flow-control valves. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For hydronic piping specialties to include in emergency, 
operation, and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Differential Pressure Meter: For each type of balancing valve and automatic flow control valve, 
include flowmeter, probes, hoses, flow charts, and carrying case. 

1.6 QUALITY ASSURANCE 

A. Pipe Welding: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 
Code: Section IX. 
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B. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and 
stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel 
Code: Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 HYDRONIC SPECIALTY VALVES 

A. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Hays Fluid 
Controls; Series CBVF Combination Butterfly/Venturi with Flange or a comparable 
product by one of the following: 

a. Flow Design, Inc. 
b. Griswold Controls. 
c. Oventrop Corporation. 
d. Red White Valve Corp. 
e. Tour & Andersson; available through Victaulic Company. 

2. Body: Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or 
venturi. 

3. Ball: Combination butterfly valve, brass, or stainless steel. 
4. Stem Seals: EPDM O-rings. 
5. Disc, NPS 2-1/2 to NPS 8 (DN 65 to DN 200): Aluminum-bronze sand casting, 

ASTM B148 C95800. 
6. Disc, NPS 10 and NPS 12 (DN 250 and DN 300): Nickel plated aluminum-bronze sand 

casting, ASTM B148 C95800. 
7. Seat: PTFE, bonded EPDM. 
8. End Connections: Flanged or grooved. 
9. Pressure Gage Connections: Integral seals for portable differential pressure meter. 
10. Handle Style: Combination infinite/10-position memory stop plate, a one-piece 

disc/shaft, and a triple shaft bearing. 
11. CWP Rating: Minimum 125 psig (860 kPa). 

2.2 STRAINERS 

A. Y-Pattern Strainers: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Hays Fluid 
Controls or comparable product by one of the following: 

a. Flow Design, Inc. 
b. Griswold Controls. 
c. HCI; Hydronics Components Inc. 

2. Body: Brass or ASTM A 126, Class B, with bolted cover and bottom drain connection. 
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3. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for 
NPS 2-1/2 (DN 65) and larger. 

4. Strainer Screen: Stainless-steel, 20-mesh strainer, or perforated stainless-steel basket. 
5. CWP Rating: 125 psig (860 kPa). 

B. Basket Strainers: 

1. Body: ASTM A 126, Class B, high-tensile 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: 40 mesh startup strainer, and perforated stainless-steel basket with 50 
percent free area. 

4. CWP Rating: 125 psig (860 kPa). 

C. T-Pattern Strainers: 

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer 
maintenance. 

2. End Connections: Grooved ends. 
3. Strainer Screen: 40 mesh startup strainer, and perforated stainless-steel basket with 57 

percent free area. 
4. CWP Rating: 750 psig (5170 kPa). 

2.3 CONNECTORS 

A. Stainless-Steel Bellow, Flexible Connectors: 

1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective 
jacket. 

2. End Connections: Threaded or flanged to match equipment connected. 
3. Performance: Capable of 3/4-inch (20-mm) misalignment. 
4. CWP Rating: 150 psig (1035 kPa). 
5. Maximum Operating Temperature: 250 deg F (121 deg C). 

B. Spherical, Rubber, Flexible Connectors: 

1. Body: Fiber-reinforced rubber body. 
2. End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges. 
3. Performance: Capable of misalignment. 
4. CWP Rating: 150 psig (1035 kPa). 
5. Maximum Operating Temperature: 250 deg F (121 deg C). 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

PROJECT No. 71-21-4896-01 
232116-4 

HYDRONIC PIPING SPECIALTIES 
 

2.4 CHECK VALVES: Mueller Swing Type Gravity Operated Check Valve (FXLFL) 

PART 3 - EXECUTION 

3.1 VALVE APPLICATIONS 

A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection 
to each piece of equipment. 

B. Install check valves at each pump discharge and elsewhere as required to control flow direction. 

3.2 HYDRONIC SPECIALTIES INSTALLATION 

A. Install Bag Filter on the remaining floor slab. Install piping to both the hot and chilled water 
supply and return mains. 

END OF SECTION 232116 
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1.1 SUMMARY 

A. GLYCOL Close-coupled, in-line centrifugal pumps. 

1.2 QUALITY ASSURANCE 

A. Quality Standard:  UL 778. 

1.3 PRODUCTS 

A. Close-Coupled, In-Line Centrifugal Pumps: 

1. Casing:  Radially split, cast iron. 
2. Impeller:  Cast bronze. 
3. Pump Shaft:  Steel, with copper-alloy shaft sleeve. 
4. Seal:  Mechanical. 
5. Pump Bearings:  Permanently lubricated ball bearings. 

PART 2 - PRODUCTS 

2.1 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS 

A. Manufacturers: 

1. Bell & Gossett; Div. of ITT Industries. 
2. Approved Equal. 

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-
line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor 
shafts mounted horizontally or vertically.  Rate pump for 125-psig minimum working pressure 
and a continuous water temperature of 200 deg F. 

C. Pump Construction: 

1. Casing:  Radially split, cast iron, with threaded gage tappings at inlet and outlet, and 
threaded companion-flange connections. 

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, 
and secured with a locking cap screw.  Trim impeller to match specified performance. 

3. Pump Shaft:  Steel, with copper-alloy shaft sleeve. 
4. Mechanical Seal:  Carbon rotating ring against a ceramic seat held by a stainless-steel 

spring, and gasket.  Include water slinger on shaft between motor and seal. 
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5. Packing Seal:  Stuffing box, with a minimum of four rings of graphite-impregnated 
braided yarn with bronze lantern ring between center two graphite rings, and bronze 
packing gland. 

6. Pump Bearings:  Permanently lubricated ball bearings. 
7. Permanently lubricated ball bearings are available up through 5 hp.  Larger motors have 

grease-lubricated ball bearings. 

D. Motor:  NEMA 254 

END OF SECTION 232123 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Duct-mounted access doors. 

1.2 SUBMITTALS 

A. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 
attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other construction.  
Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction.   

B. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 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.  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:  G90 (Z275). 
2. Exposed-Surface Finish:  Mill phosphatized. 

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

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. 
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2.2 DUCT-MOUNTED ACCESS DOORS 

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

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 

 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels," 
and 2-11, "Access Panels - Round Duct." 

1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches: three hinges and two compression 

latches with outside and inside handles. 
d. Access Doors Larger Than 24 by 48 Inches:  Four hinges and two compression 

latches with outside and inside handles. 

2.3 DUCT ACCESS PANEL ASSEMBLIES 

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

1. Ductmate Industries, Inc. 
2. Flame Gard, Inc. 
3. 3M. 

B. Panel and Frame:  Minimum thickness.0428-inch stainless steel. 

C. Fasteners:  Carbon steel.  Panel fasteners shall not penetrate duct wall. 

D. Minimum Pressure Rating:  10-inch wg, positive or negative. 
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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 and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 

C. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 
1. At each change in direction and at maximum 50-foot spacing. 
2. Upstream [and downstream] from turning vanes. 

D. Install access doors with swing against duct static pressure. 

E. Access Door Sizes: 
1. Head and Hand Access:  18 by 10 inches. 
2. Head and Shoulders Access:  21 by 14 inches  

F. Label access doors according to Division 23 Section "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door.  

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 

END OF SECTION 233300 
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PART 1 - GENERAL  

1.1 SUMMARY 

A. This Section includes the following roof mounted fans: 
1. Centrifugal Upblast Roof Exhauster. 
2. Chemical Hood Exhausters. 

1.2 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated and include the following: 

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. Field quality-control test reports. 

D. Operation and maintenance data. 

1.3 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. 

B. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards. 

C. UL Standard:  Power ventilators shall comply with UL 705. 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL ROOF VENTILATORS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings 

B. Description:  Centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor and 
disconnect switch, drive assembly, curb base, and accessories. 



Philadelphia Zoo Animal Hospital – AHU-1 Replacement                                         11/23/2020 
 

PROJECT No. 71-21-4896-01 
233423-2 

HVAC POWER VENTILATORS 

C. Housing:  Removable, spun-aluminum, dome top and outlet baffle square, one-piece, aluminum 
base with venturi inlet cone. 

1. Hinged Subbase:  Galvanized-steel hinged arrangement permitting service and 
maintenance. 

D. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

E. Direct Drive Assembly:  Resiliently mounted to housing, with the following features: 

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub. 
2. Motors shall be Electric Commuting Motors 
3. Fan and motor isolated from exhaust airstream. 

F. Accessories: 

1. Disconnect Switch:  Non-fusible type, with thermal-overload protection mounted inside 
fan housing, factory wired through an internal aluminum conduit. 

2. Bird Screens:  Removable, 1/2-inch (13-mm) mesh, aluminum or brass wire. 
3. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 

factory set to close when fan stops. 
4. Motorized Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; 

wired to close when fan stops. 

G. Roof Curbs:  Note to Specification Section 077200 

1. Configuration:  Self-flashing without a cant strip, with mounting flange 
2. Overall Height:  16 inches  
3. Metal Liner:  Galvanized steel. 
4. Mounting Pedestal:  Galvanized steel with removable access panel. 

2.2 MOTORS 

A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 

B. Enclosure Type:  Totally enclosed, fan cooled. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install ventilators level and plumb. 

B. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  Refer to Division 07 
Section "Roof Accessories" for installation of roof curbs. 

C. Install units with clearances for service and maintenance. 
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D. Label units according to requirements specified in Division 23 Section "Identification for 
HVAC Piping and Equipment." 

E. Duct installation and connection requirements are specified in other Division 23 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 23 Section 
"Air Duct Accessories." 

F. Install ducts adjacent to power ventilators to allow service and maintenance. 

3.2 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.   
5. Adjust damper linkages for proper damper operation. 
6. Verify lubrication for bearings and other moving parts. 
7. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
8. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
9. Shut unit down and reconnect automatic temperature-control operators. 
10. Remove and replace malfunctioning units and retest as specified above. 

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

END OF SECTION 233423 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. This section defines (1) Roof Top Unit: 

1. AHU-1: Basis of Design: Trane Custom as noted on contract drawings 

B. This Section includes outdoor, central-station air-handling units (rooftop units) with the 
following components and accessories: 

1. Chilled water coil 
2. Hot water coil 
3. Glycol reclaim supply and relief coils 
4. Glycol reclaim pump. 
5. Supply and return/relief fans 
6. Integral, space temperature controls. 
7. Roof curb. 

1.2 SUBMITTALS 

A. Product Data:  Include manufacturer's technical data for each RTU, 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. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

E. Warranty. 

1.3 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. 
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B. ASHRAE Compliance: 

1. Comply with ASHRAE 15 for refrigerant system safety. 
2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 
3. Comply with applicable requirements in ASHRAE 62.1-2010, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup." 

C. ASHRAE/IESNA 90.1-2013 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-
2013, Section  - "Heating, Ventilating, and Air-Conditioning." 

D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B. 

E. UL Compliance:  Comply with UL  

F. 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. 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 
components of RTUs that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years 
from date of Substantial Completion. 

2. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three 
years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Trane; American Standard Companies, Inc. Tozour Trane 
2. Engineer approved equal that must be submitted before the bid is awarded. 

2.2 CASING 

A. General Fabrication Requirements for Casings:  Formed and reinforced double-wall insulated 
panels, fabricated to allow removal for access to internal parts and components, with joints 
between sections sealed. 

B. Exterior Casing Material:  Galvanized steel with factory-painted finish, with pitched roof panels 
and knockouts with grommet seals for electrical and piping connections and lifting lugs. 

1. Exterior Casing Thickness:  0.079 inch thick. 
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C. Inner Casing Fabrication Requirements: 

1. Inside Casing:  Galvanized steel, 0.034 inch  

D. Casing Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

1. Materials:  ASTM C 1071, Type I. 
2. Thickness:  1 inch. 
3. Liner materials shall have air-stream surface coated with an erosion- and temperature-

resistant coating or faced with a plain or coated fibrous mat or fabric. 
4. Liner Adhesive:  Comply with ASTM C 916, Type I. 

E. Condensate Drain Pans:  Formed sections of stainless-steel sheet, a minimum of 2 inches (50 
mm) deep, and complying with ASHRAE 62.1-2010. 

1. Double-Wall Construction:  Fill space between walls with foam insulation and seal 
moisture tight. 

2. Drain Connections:  Threaded nipple both sides of drain pan. 
3. Pan-Top Surface Coating:  Corrosion-resistant compound. 

F. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1-2010. 

2.3 FANS 

A. Direct-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently 
lubricated, ECM or VFD motor resiliently mounted in the fan inlet.  Aluminum or painted-steel 
wheels, and galvanized- or painted-steel fan scrolls. 

B. Condenser-Coil Fan:  Propeller, mounted on shaft of permanently lubricated motor. 

C. Fan Motor:  Comply with requirements in Division 23 Section "Common Motor Requirements 
for HVAC Equipment." 

2.4 COILS 

A. Supply-Air Refrigerant Coil: 

1. Copper-plate fin and seamless internally grooved 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. 

3. Coil Split:  Interlaced. 
4. Condensate Drain Pan: Stainless steel formed with pitch and drain 

connections complying with ASHRAE 62.1-2010. 
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2.5 AIR FILTRATION 

A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value 
(MERV) according to ASHRAE 52.2. 
1. Pleated:  Minimum 90 percent arrestance, and MERV [7] 

2.6 DAMPERS 

A. Outdoor-Air Damper:  Linked damper blades, for 0 to 100 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. 

2.7 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. 

2.8 CONTROLS 

A. Control equipment and sequence of operation are specified in Division 23 Section "Sequence of 
Operation." 

B.  Electronic DDC Controller:  

1. RTU-1:  Provide unit with Trane UC 600 controller to control all operational functions of 
the RTU as noted in Specification Section 230993.  The UC-600 shall be provided with a 
Factory Installed BACNET Communications Interface with a pre-programmed export file 
for all points as noted in the specification section.  The UC-600 shall be provided with a 
MS/TP communication connection for the new communications trunk to be connected by 
the ATC contractor.   
 

2. Safety Control Operation: 

a. Smoke Detectors (AHU-1):  Stop fan and close outdoor-air damper if smoke is 
detected.  Provide additional contacts for alarm interface to fire alarm control 
panel. 
 

C. Interface Requirements for HVAC Instrumentation and Control System: 
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1. Interface relay for scheduled operation. 
2. Interface relay to provide indication of fault at the central workstation and diagnostic 

code storage. 
3. AHU-1: Provide BACnet compatible interface for central HVAC control workstation for 

the following: 

a. As noted in Specification Section 230993. 

2.9 ACCESSORIES. 

A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.  Include 
transformer if required. 

B. Filter differential pressure switch with sensor tubing on either side of filter.  Set for final filter 
pressure loss. 

C. Coil guards of painted, galvanized-steel wire. 

D. Hail guards of galvanized steel, painted to match casing. 

E. Concentric diffuser with white louvers and polished aluminum return grilles, insulated diffuser 
box with mounting flanges, and interior transition. 

2.10 ROOF CURBS 

A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-
installed wood nailer; complying with NRCA standards. 

B. Unit to be a Thybar adapter curb 

1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

a. Materials:  ASTM C 1071, Type I or II. 
b. Thickness:  2 inches. 

2. Application:  Factory applied with adhesive and mechanical fasteners to the internal 
surface of curb. 

a. Liner Adhesive:  Comply with ASTM C 916, Type I. 
b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, 

mechanical attachment, or welding attachment to duct without damaging liner 
when applied as recommended by manufacturer and without causing leakage in 
cabinet. 

c. Liner materials applied in this location shall have air-stream surface coated with a 
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric 
depending on service air velocity. 

d. Liner Adhesive:  Comply with ASTM C 916, Type I. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Equipment Mounting:  Install RTU on curb base using adapter curb elastomeric mounts.   

1. Minimum Deflection:1 inch.  

B. Roof Curb:  Install on roof structure, level and secure, according to NRCA's "Low-Slope 
Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop 
Air Handling Units and Ducts." Install RTUs on curbs and coordinate roof penetrations and 
flashing with roof construction specified in Division 07 Section "Roof Accessories." Secure 
RTUs to upper curb rail, and secure curb base to roof framing or concrete base with anchor 
bolts. 

C. Unit Support:  Install unit level on structural curbs. Coordinate wall penetrations and flashing 
with wall construction.  Secure RTUs to structural support with anchor bolts. 

D. Install condensate drain, minimum connection size, with trap and indirect connection to nearest 
roof drain or area drain. 

E. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate 
the general arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination at top of roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 
3. Connect supply ducts to RTUs with flexible duct connectors specified in Division 23 

Section "Air Duct Accessories." 
4. Install return-air duct continuously through roof structure. 

3.2 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. Provide a Factory Authorized Branch Technician for control integration with ATC contractor 
for the end of contract commissioning process.  Provision shall consist of (2) 4 hour visits at the 
end of the last phase of construction to be designated by the Engineer. 

C. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing.  Report results in writing. 

D. Tests and Inspections: 
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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. 

E. Remove and replace malfunctioning units and retest as specified above. 

3.3 CLEANING AND ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to site during other-than-normal occupancy hours for this purpose. 

B. After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters. 

END OF SECTION 237413 
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SECTION 26 0500
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Sleeves for raceways and cables.
2. Sleeve seals.
3. Grout.
4. Common electrical installation requirements.

1.2 SUBMITTALS

A. Product Data:  For sleeve seals.

PART 2 - PRODUCTS

2.1 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends.

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings:  Galvanized sheet steel.

1. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no 
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches
(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).SLEEVE SEALS

D. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
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a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable.

3. Pressure Plates:  Carbon steel.  Include two for each sealing element.
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element.

2.2 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time.

PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items.

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements.

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity.

E. Right of Way:  Give to piping systems installed at a required slope.

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls.
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C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall.

E. Cut sleeves to length for mounting flush with both surfaces of walls.

F. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway 
or cable, unless indicated otherwise.

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 
surfaces smooth; protect grout while curing.

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.".

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section 
"Penetration Firestopping."

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work.

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals.

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing 
mechanical sleeve seals.

3.3 SLEEVE-SEAL INSTALLATION

A. Install to seal exterior wall penetrations.

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal.
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3.4 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION
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SECTION 26 0519
LOW VOLTAGE POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
3. Sleeves and sleeve seals for cables.

1.2 SUBMITTALS

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

B. Field quality-control test reports.

1.3 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.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Copper Conductors:  Comply with NEMA WC 70.

B. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN, XHHW, USE 
and SO.

C. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC mineral-
insulated, metal-sheathed cable, Type MI, nonmetallic-sheathed cable, Type NM, Type SO and
Type USE with ground wire.
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2.2 CONNECTORS AND SPLICES

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

1. AFC Cable Systems, Inc.
2. Hubbell Power Systems, Inc.

3. O-Z/Gedney; EGS Electrical Group LLC.
4. 3M; Electrical Products Division.
5. Tyco Electronics Corp.

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.

2.3 SLEEVES FOR CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends.

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated.

C. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping."

2.4 SLEEVE SEALS

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

1. Advance Products & Systems, Inc.
2. Calpico, Inc.
3. Metraflex Co.
4. Pipeline Seal and Insulator, Inc.

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable.

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable.

2. Pressure Plates:  Carbon steel.  Include two for each sealing element.
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3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 
required to secure pressure plates to sealing elements.  Include one for each sealing 
element.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:  Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS

A. Service Entrance:  Type THHN-THWN, single conductors in raceway 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 
single conductors in raceway, Metal-clad cable, Type MC.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway, Metal-clad cable, Type MC

G. Coordinate first paragraph below with Division 26 Section "Underground Ducts and Raceways 
for Electrical Systems."

H. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway

I. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

J. Class 1 Control Circuits:  Type THHN-THWN, in raceway.

K. Class 2 Control Circuits:  Type THHN-THWN, in raceway 
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3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible.

E. Support cables according to Division 26 Sections "Hangers and Supports for Electrical 
Systems."

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems."

G. 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.

H. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

I. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 07 Section "Penetration Firestopping."

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls.

C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall.

D. Cut sleeves to length for mounting flush with both wall surfaces.

E. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.
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F. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable 
unless sleeve seal is to be installed or unless seismic criteria require different clearance.

G. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies.

H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Division 07 Section "Joint Sealants."

I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with firestop materials according to 
Division 07 Section "Penetration Firestopping."

J. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing 
units applied in coordination with roofing work.

K. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and 
sleeve for installing mechanical sleeve seals.

L. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing 
mechanical sleeve seals.

3.5 SLEEVE-SEAL INSTALLATION

A. Install to seal underground exterior-wall penetrations.

B. Use type and number of sealing elements recommended by manufacturer for cable material and 
size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular 
space between cable and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal.

3.6 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration 
Firestopping."

3.7 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.
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B. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters.

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG 
and larger.  Remove box and equipment covers so splices are accessible to portable 
scanner.

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of 
each splice 11 months after date of Substantial Completion.

b. Instrument:  Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide calibration record for 
device.

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

C. Test Reports:  Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

D. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes methods and materials for grounding systems and equipment.

1.2 SUBMITTALS

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

B. Field quality-control test reports.

1.3 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.

B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors:  ASTM B 3.
2. Stranded Conductors:  ASTM B 8.
3. Tinned Conductors:  ASTM B 33.
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter.
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-

5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
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7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with 
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

2.2 CONNECTORS

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected.

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts.

1. Pipe Connectors:  Clamp type, sized for pipe.

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.

2.3 GROUNDING ELECTRODES

A. Ground Rods:  Copper-clad; 3/4 inch by10 feet (19 mm by 3 m) in diameter.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger, unless otherwise indicated.

B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.  
Bury at least 24 inches (600 mm) below grade.

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, 
with alternating bands of green and yellow tape, with at least three bands of green and two 
bands of yellow.

D. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
2. Underground Connections:  Welded connectors, except at test wells and as otherwise 

indicated.
3. Connections to Ground Rods at Test Wells:  Bolted connectors.
4. Connections to Structural Steel:  Welded connectors.
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3.2 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70:

1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4. Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.
7. Armored and metal-clad cable runs.
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway.

9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment 
grounding conductor in branch-circuit runs from equipment-area power panels and 
power-distribution units.

10. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment.

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters, 
dampers, humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to 
air duct and connected metallic piping.

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond 
conductor to heater units, piping, connected equipment, and components.

D. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor 
connected to the receptacle grounding terminal.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service, unless otherwise indicated.

E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit 
or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway 
fitting listed for the purpose.  Install fitting where raceway enters enclosure, and install a 
separate insulated equipment grounding conductor.  Isolate conductor from raceway and from 
panelboard grounding terminals.  Terminate at equipment grounding conductor terminal of the 
applicable derived system or service, unless otherwise indicated.

F. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other 
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in 
raceway from grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location.
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1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 
conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding bus.

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

G. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors.

3.3 INSTALLATION

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade, 
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating, if 
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor.

C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are 
specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems," 
and shall be at least 12 inches (300 mm) deep, with cover.

1. Test Wells:  Install at least one test well for each service, unless otherwise indicated.  
Install at the ground rod electrically closest to service entrance.  Set top of test well flush 
with finished grade or floor.

D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit.

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 
vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp.

E. Grounding and Bonding for Piping:
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1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service pipes, 
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using 
one of the lug bolts of the flange.  Where a dielectric main water fitting is installed, 
connect grounding conductor on street side of fitting.  Bond metal grounding conductor 
conduit or sleeve to conductor at each end.

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve.

F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity.

3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at ground test 
wells.

a. Measure ground resistance not less than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

B. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.
2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
4. Power Distribution Units or Panelboards Serving Electronic Equipment:  3 ohm(s).

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance.

END OF SECTION
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SECTION 26 0259
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

1.2 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated.

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents.

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force.

1.3 SUBMITTALS

A. Product Data: For steel slotted support systems.

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following:

1. Trapeze hangers.  Include Product Data for components.
2. Steel slotted channel systems.  Include Product Data for components.
3. Equipment supports.

C. Welding certificates.
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1.4 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

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

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.

3. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4.

4. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 
applied according to MFMA-4.

5. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-
4.

6. Channel Dimensions:  Selected for applicable load criteria.

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 
cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 
as required to suit individual conductors or cables supported.  Body shall be malleable iron.
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E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 
their supports to building surfaces include the following:

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following:

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

1) Hilti Inc.
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
3) MKT Fastening, LLC.
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities appropriate 
for supported loads and building materials in which used.

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following:

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

1) Cooper B-Line, Inc.; a division of Cooper Industries.
2) Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element.

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325.

6. Toggle Bolts:  All-steel springhead type.
7. Hanger Rods:  Threaded steel.
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2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment.

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in 
diameter.

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article.

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and 
RMC may be supported by openings through structure members, as permitted in NFPA 70.

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb (90 kg).

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:
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1. To Wood:  Fasten with lag screws or through bolts.
2. To New Concrete:  Bolt to concrete inserts.
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. To Existing Concrete:  Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick.

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69

7. To Light Steel:  Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment.

C. Field Welding:  Comply with AWS D1.1/D1.1M.

3.4 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters 
from edge of the base.

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials, 
reinforcement, and placement requirements are specified in Division 03 Section Cast-in-Place 
Concrete.

C. Anchor equipment to concrete base.

1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
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3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.5 PAINTING

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm).

B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal.

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 26 0533
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B. See Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for exterior 
ductbanks and manholes, and underground handholes, boxes, and utility construction.

1.2 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, 
details, and attachments to other work.

1.3 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.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 METAL CONDUIT AND TUBING

A. Rigid Steel Conduit:  ANSI C80.1.

B. IMC:  ANSI C80.6.

C. EMT:  ANSI C80.3.

D. FMC:  Zinc-coated steel.

E. LFMC:  Flexible steel conduit with PVC jacket.
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F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
2. Fittings for EMT:  set-screw or compression type.

2.2 NONMETALLIC CONDUIT AND TUBING

A. ENT:  NEMA TC 13.

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

C. LFNC:  UL 1660.

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.

E. Fittings for LFNC:  UL 514B.

2.3 METAL WIREWAYS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

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

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

C. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 
indicated.

D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

E. Wireway Covers:  Screw-cover type 

F. Finish:  Manufacturer's standard enamel finish.
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2.4 NONMETALLIC WIREWAYS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

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

1. Hoffman.
2. Lamson & Sessions; Carlon Electrical Products.

C. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on 
cover and mechanically coupled connections with plastic fasteners.

D. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

2.5 SURFACE RACEWAYS

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finish in color selected by Architect. 

B. See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and 
products.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 
Section "Product Requirements."

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

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

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

C. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 
texture and color selected by Architect from manufacturer's standard colors.

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
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a. Butler Manufacturing Company; Walker Division.
b. Enduro Systems, Inc.; Composite Products Division.
c. Hubbell Incorporated; Wiring Device-Kellems Division.
d. Lamson & Sessions; Carlon Electrical Products.
e. Panduit Corp.
f. Walker Systems, Inc.; Wiremold Company (The).
g. Wiremold Company (The); Electrical Sales Division.

2.6 BOXES, ENCLOSURES, AND CABINETS

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, aluminum, Type FD, with gasketed cover.

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

D. Metal Floor Boxes:  Cast or sheet metal, fully adjustable, rectangular.

E. Nonmetallic Floor Boxes:  Nonadjustable, round.

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed 
cover.

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated.

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:  Plastic

I. Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
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1. Exposed Conduit:  Rigid steel conduit or  RNC, Type EPC-80-PVC.
2. Concealed Conduit, Aboveground:  Rigid steel conduit or Type EPC-40-PVC.
3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFNC.
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

B. Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage:  EMT.
2. Exposed, Not Subject to Severe Physical Damage:  EMT.
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations.

6. Damp or Wet Locations:  Rigid steel conduit.
7. Raceways for Optical Fiber or Communications Cable:  EMT.
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, nonmetallic 

in damp or wet locations.

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size.

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated.

3.2 INSTALLATION

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems."



Philadelphia Zoo Animal Hospital – AHU-1 Replacement 11/23/2020

PROJECT No. 71-21-4896-01
26 0533-6

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated.

H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising 
above the floor.

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG.

J. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end 
of pull wire.

K. Raceways for Optical Fiber and Communications Cable:  Install as follows:

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths of 50
feet (15 m).

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 75 feet
(23 m).

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 
unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 
or terminations at distribution frames or cabinets where necessary to comply with these 
requirements.

L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where otherwise required by NFPA 70.
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M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit that is located 
where environmental temperature change may exceed 30 deg F (17 deg C), and that has 
straight-run length that exceeds 25 feet (7.6 m).

1. Install expansion-joint fittings for each of the following locations, and provide type and 
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C)
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) temperature 
change.

c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  125 
deg F (70 deg C) temperature change.

d. Attics:  135 deg F (75 deg C) temperature change.

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C)
of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at the 
time of installation.

N. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for 
recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, 
or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall.

P. Set metal floor boxes level and flush with finished floor surface.

Q. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 
bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches
(150 mm) in nominal diameter.

2. Install backfill as specified in Division 31 Section "Earth Moving."
3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 
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as temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12
inches (300 mm) of finished grade, make final conduit connection at end of run and 
complete backfilling with normal compaction as specified in Division 31 Section "Earth 
Moving."

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches (75 mm) of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit 
horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment.

6. Warning Planks:  Bury warning planks approximately 12 inches (300 mm) above direct-
buried conduits, placing them 24 inches (600 mm) o.c.  Align planks along the width and 
along the centerline of conduit.

3.4 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Firestopping materials and installation requirements 
are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels.
8. Miscellaneous identification products.

1.2 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

1.3 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway size.
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B. Colors for Raceways Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend:  Indicate voltage.

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label.

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action.

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with diameter sized 
to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

F. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 
and cable tie for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size.

B. Colors for Raceways Carrying Circuits at 600 V and Less:

1. Black letters on an orange field.
2. Legend:  Indicate voltage.

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm)
wide; compounded for outdoor use.

2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 
color field for each raceway and cable size.
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B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

C. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 
and cable tie for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action.

E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2
inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and 
to stay in place by gripping action.

2.4 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 
mm) thick by 1 to 2 inches (25 to 50 mm) wide.

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

C. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

D. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 
and cable tie for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer.

2.5 FLOOR MARKING TAPE

A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white 
stripes and clear vinyl overlay.
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2.6 UNDERGROUND-LINE WARNING TAPE

A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and 
locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils.

B. Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

C. Tag:   Type I:

1. Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription 
of the utility, compounded for direct-burial service.

2. Thickness:  4 mils (0.1 mm).
3. Weight:  18.5 lb/1000 sq. ft. (9.0 kg/100 sq. m).
4. 3-Inch (75-mm) Tensile According to ASTM D 882:  30 lbf (133.4 N), and 2500 psi

(17.2 MPa).

D. Tag:  Type ID:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 
aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored, continuous-printed on one side with the inscription 
of the utility, compounded for direct-burial service.

2. Overall Thickness:  5 mils (0.125 mm).
3. Foil Core Thickness:  0.35 mil (0.00889 mm).
4. Weight:  28 lb/1000 sq. ft. (13.7 kg/100 sq. m).
5. 3-Inch (75-mm) Tensile According to ASTM D 882:  70 lbf (311.3 N), and 4600 psi

(31.7 MPa).

2.7 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated.
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C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 
required for application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.
3. Nominal size, 7 by 10 inches (180 by 250 mm).

D. Metal-Backed, Butyrate Warning Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for 
application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.
3. Nominal size, 10 by 14 inches (250 by 360 mm).

E. Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning (208V-3Ph equipment):  "WARNING - OSHA 
REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE 
KEPT CLEAR FOR 36 INCHES (915 MM)."

3. Workspace Clearance Warning (480V-3Ph equipment):  "WARNING - OSHA 
REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE 
KEPT CLEAR FOR 48 INCHES."

2.8 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs 
up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch (10 mm).

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall 
provide a weatherproof and UV-resistant seal for label.
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2.9 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall 
provide a weatherproof and UV-resistant seal for label.

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 
1 inch (25 mm).

2.10 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials and 
application requirements.  Select paint system applicable for surface material and location 
(exterior or interior).

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment.

B. Apply identification devices to surfaces that require finish after completing finish work.

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals 
in congested areas.

F. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below 
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finished grade.  Use multiple tapes where width of multiple lines installed in a common trench 
exceeds 16 inches (400 mm) overall.

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30A, and 120V to ground:  Install labels at 30-foot (10-m) maximum 
intervals.

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and 
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend 
and system voltage.  System legends shall be as follows:

1. Emergency Power.
2. Power.
3. UPS.

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 
listed below for ungrounded service, feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.

c. Colors for 480/277-V Circuits:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made.  Apply last two turns of tape with no tension to prevent 
possible unwinding.  Locate bands to avoid obscuring factory cable markings.
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D. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels.

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source.

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points.  Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 
Operation and Maintenance Manual.

G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables in 

raceway.

H. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 
finished spaces.

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-
adhesive warning labels.

1. Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access.
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.

J. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs 
with approved legend where instructions are needed for system or equipment operation.

K. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer.
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L. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high 
letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, use 
labels 2 inches (50 mm) high.

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor.
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure.

END OF SECTION
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SECTION 26 2726
WIRING DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Wall-box motion sensors.
3. Snap switches and wall-box dimmers.
4. Solid-state fan speed controls.
5. Wall-switch and exterior occupancy sensors.
6. Communications outlets.

B. See Division 27 Section "Communications Horizontal Cabling" for workstation outlets.

1.2 SUBMITTALS

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

B. Shop Drawings:  List of legends and description of materials and process used for premarking 
wall plates.

C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing 
label warnings and instruction manuals that include labeling conditions.

1.3 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.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles:
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1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

2.2 STRAIGHT BLADE RECEPTACLES

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 5351 (single), 5352 (duplex).
b. Hubbell; HBL5351 (single), CR5352 (duplex).
c. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5381 (single), 5352 (duplex).

2.3 GFCI RECEPTACLES

A. General Description:  Straight blade. Comply with NEMA WD 1, NEMA WD 6, UL 498, and 
UL 943, Class A, and include indicator light that is lighted when device is tripped.

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; GF20.
b. Pass & Seymour; 2084.

2.4 SNAP SWITCHES

A. Comply with NEMA WD 1 and UL 20.

B. Switches, 120/277 V, 20 A:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
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b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 
(four way).

c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four 
way).

d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 
20AC4 (four way).

C. Pilot Light Switches, 20 A:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 2221PL for 120 V and 277 V.
b. Hubbell; HPL1221PL for 120 V and 277 V.
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
d. Pass & Seymour; PS20AC1-PLR for 120 V.

3. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."

D. Key-Operated Switches, 120/277 V, 20 A:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 2221L.
b. Hubbell; HBL1221L.
c. Leviton; 1221-2L.
d. Pass & Seymour; PS20AC1-L.

3. Description:  Single pole, with factory-supplied key in lieu of switch handle.

E. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for 
use with mechanically held lighting contactors.

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 1995.
b. Hubbell; HBL1557.
c. Leviton; 1257.
d. Pass & Seymour; 1251.
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F. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key 
in lieu of switch handle.

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 1995L.
b. Hubbell; HBL1557L.
c. Leviton; 1257L.
d. Pass & Seymour; 1251L.

2.5 WALL-BOX DIMMERS

A. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on-off switches, 
with audible frequency and EMI/RFI suppression filters.

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.  Comply with 
UL 1472.

C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.  On-off 
switch positions shall bypass dimmer module.

1. 600 W; dimmers shall require no derating when ganged with other devices.  Illuminated 
when "OFF."

D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim 
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent 
dimming with low end not greater than 20 percent of full brightness.

2.6 FAN SPEED CONTROLS

A. Modular, 120-V, full-wave, solid-state units with integral, quiet on-off switches and audible 
frequency and EMI/RFI filters.  Comply with UL 1917.

1. Continuously adjustable slider 5 A.
2. Three-speed adjustable slider 1.5 A.

2.7 COMMUNICATIONS OUTLETS

A. Telephone Outlet:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:
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2. Products:  Subject to compliance with requirements, provide one of the following:

a. Cooper; 3560-6.
b. Leviton; 40649.

3. Description:  Single RJ-45 jack for terminating 100-ohm, balanced, four-pair UTP; 
TIA/EIA-568-B.1 complying with Category 5e.  Comply with UL 1863.

B. Combination TV and Telephone Outlet:

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following:

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

a. Cooper; 3562.
b. Leviton; 40595.

3. Description:  Single RJ-45 jack for 100-ohm, balanced, four-pair UTP; TIA/EIA-568-
B.1; complying with Category 5e; and one Type F coaxial cable connector.

2.8 WALL PLATES

A. Single and combination types to match corresponding wiring devices.

1. Plate-Securing Screws:  Metal with head color to match plate finish.
2. Material for Finished Spaces:  Smooth, high-impact thermoplastic 0.035-inch- (1-mm-).
3. Material for Unfinished Spaces:  Galvanized steel
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in "wet locations."

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-
resistant, die-cast aluminum with lockable cover.

2.9 FLOOR SERVICE FITTINGS

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used.

B. Compartments:  Barrier separates power from voice and data communication cabling.

C. Service Plate:  Rectangular, die-cast aluminum with satin finish.

D. Power Receptacle: NEMA WD 6 configuration 5-20R, gray finish, unless otherwise indicated.

E. Voice and Data Communication Outlet:  Blank cover with bushed cable opening or two 
modular, keyed, color-coded, RJ-45 Category 5e jacks for UTP cable – As indicated on 
drawings.
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2.10 FINISHES

A. Color:  Wiring device catalog numbers in Section Text do not designate device color.

1. Wiring Devices Connected to Normal Power System: As selected by Architect, unless 
otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System: Red.
3. TVSS Devices:  Blue.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted.

B. Coordination with Other Trades:

1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers that are guided by 
riding against outside of the boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until just before they are spliced or terminated on 
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted provided the outlet box is large enough.

D. Device Installation:
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1. Replace all devices that have been in temporary use during construction or that show 
signs that they were installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right.

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:

1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to 

manufacturers' device listing conditions in the written instructions.

H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on top.  Group adjacent switches under 
single, multigang wall plates.

3.2 IDENTIFICATION

A. Comply with Division 26 Section "Identification for Electrical Systems."

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 
stamped or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes.
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3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1. Test Instruments:  Use instruments that comply with UL 1436.
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 

readout or illuminated LED indicators of measurement.

B. Tests for Convenience Receptacles:

1. Line Voltage:  Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
3. Ground Impedance:  Values of up to 2 ohms are acceptable.
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new, 
and retest as specified above.

END OF SECTION
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SECTION 26 2813
FUSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:  Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed 
switches, enclosed controllers and motor-control centers.

1.2 SUBMITTALS

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

B. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA FU 1 for cartridge fuses.

C. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Cooper Bussmann, Inc.
2. Edison Fuse, Inc.
3. Ferraz Shawmut, Inc.
4. Littelfuse, Inc.

2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent 
with circuit voltages.
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PART 3 - EXECUTION

3.1 FUSE APPLICATIONS

A. Motor Branch Circuits:  Class RK5, time delay.

B. Other Branch Circuits:  Class RK5, time delay.

3.2 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

3.3 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside 
door of each fused switch and adjacent to each fuse block and holder.

END OF SECTION
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SECTION 26 2816
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers (MCCBs).
4. Enclosures.

1.2 DEFINITIONS

A. NC:  Normally closed.

B. NO:  Normally open.

C. SPDT:  Single pole, double throw.

1.3 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, 
details, and attachments to other work.

1. Wiring Diagrams:  For power, signal, and control wiring.

C. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer.

D. Field quality-control reports.

E. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.
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B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
4. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 240V or 600V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 240V or 600V ac, 200 A and Smaller:  UL 98 
and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position.

D. Type HD, Heavy Duty, Double Throw, 240V or 600V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified.

4. Lugs:  Suitable for number, size, and conductor material.
5. Service-Rated Switches:  Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
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1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
4. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 240 or 600V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position.

C. Type HD, Heavy Duty, Six Pole, Single Throw, 240V or 600V ac, 200 A and Smaller:  UL 98 
and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, 
and interlocked with cover in closed position.

D. Type HD, Heavy Duty, Double Throw, 240V or 600V ac, 1200 A and Smaller:  UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position.

E. Accessories:

1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Lugs:  Suitable for number, size, and conductor material.

2.3 MOLDED-CASE CIRCUIT BREAKERS

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
4. Square D; a brand of Schneider Electric.

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents.

C. 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.

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
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3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I2t response.

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5.

F. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Suitable for number, size, trip ratings, and conductor material.
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits.

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
6. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
7. Alarm Switch:  One NO contact that operates only when circuit breaker has tripped.

2.4 ENCLOSURES

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations:  NEMA 250 Type 1.
2. Outdoor Locations:  NEMA 250, Type 3R.
3. Kitchen Areas:  NEMA 250, Type 4X 
4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.

B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration 
and Seismic Controls for Electrical Systems."
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C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

D. Install fuses in fusible devices.

E. Comply with NECA 1.

3.2 IDENTIFICATION

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  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.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action.

END OF SECTION
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