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1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Project information. 
2.  Work covered by Contract Documents. 
3.  Phased construction. 
4.  Work under separate contracts. 
5.  Access to site. 
6.  Coordination with occupants. 
7.  Work restrictions. 
8.  Specification and drawing conventions. 
9.  Miscellaneous provisions. 

B.  Related Requirements: 

1.  Division 01 Section "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

 
 
1.2  PROJECT INFORMATION 

 
A.  Project Identification:  DelDOT Bridgeville Maintenance Yard Development. 

 
1.  Project Location:  Bridgeville, Delaware. 

 
B.  Owner:  Delaware Department of Transportation, 800 Bay Road, Dover, Delaware. 

 
1.  Owner's Representative:  Matthew Lictenstein. 

 
C.  Architect:  Becker Morgan Group, Inc. 309 S. Governors Ave., Dover, Delaware. 

 
D.  Project Coordinator for Multiple Contracts:  Matthew Lictenstein has been appointed by Owner 

to serve as Project coordinator. 
 
 
1.3  WORK COVERED BY CONTRACT DOCUMENTS 

 
A.  The Work of Project is defined by the Contract Documents and consists of the following: 

 
1.  Site improvements and construction of the new Crew Operations Building and the new 

Fuel Depot facility, as indicated on the drawings. 

B.  Type of Contract. 
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1.  Project will be constructed under a single prime contract. 

 
 
1.4  WORK UNDER SEPARATE CONTRACTS 

 
A.      General:  Cooperate fully with separate contractors so work on those contracts may be carried 

out smoothly, without interfering with or delaying work under this Contract or other contracts. 
Coordinate the Work of this Contract with work performed under separate contracts. 

 
B.      Preceding  Work:     Owner  will  award  separate  contract(s)  for  the  following  construction 

operations at Project site.  Those operations are scheduled to be substantially complete before 
work under this Contract begins. 

 
1.  Site Access Road: Construction  of the main access road from Route 404 to the main 

project site. 
 

2.  Site Fencing:  Installation of the site security fencing and access gate. 
 

3.  Landscaping 
 

C.      Concurrent  Work:    Owner  will  award  separate  contract(s)  for  the  following  construction 
operations at Project site.  Those operations will be conducted simultaneously with work under 
this Contract. 

 
1.  Truck  and  Mower  Sheds:  Construction  of  the  truck  and  mower  shed  buildings  as 

indicated on the site plan. 
 

2.  Salt Barn:  Construction of Salt Barn as indicated on the site plan. 
 

3.  Septic System:   Construction  of on-site septic system, to service the Crew Operations 
Building (included in this contract) and the Maintenance Shop (contracted by others). 

 
4.  Maintenance Shop:  Construction of the Maintenance Shop Building as indicated on the 

site plan. 
 

D.      Subsequent Work:  Owner will award separate contract(s) for the following additional work to 
be performed at site following Substantial Completion.  Completion of that work will depend on 
successful completion of preparatory work under this Contract. 

 
1.  Truck Scale:  Installation of the truck scale as indicated on the site plan, as indicated on 

the site plan. 
 

2.  Wash Area:  Installation of the Wash Area pads and equipment, as indicated on the site 
plan. 

 
3.  Brine Mixing Facility:  Installation of the Brine Mixing pads and equipment, as indicated 

on the site plan. 
 

4.  Salt Hopper Racks:  Installation of Salt Hopper Racks, as indicated on the site plan 
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1.5  ACCESS TO SITE 

 
A.      General:    Contractor  shall  have  full  use  of  Project  site  for  construction  operations  during 

construction period.  Contractor's use of Project site is limited only by Owner's right to perform 
work or to retain other contractors on portions of Project. 

 
B.  Use of Site:   Limit use of Project site to work in areas indicated.   Do not disturb portions of 

Project site beyond areas in which the Work is indicated. 
 

1.  Limits:  Confine construction operations to areas as indicated on the drawings. 
2.       Driveways, Walkways and Entrances:   Keep driveways and entrances serving premises 

clear and available to Owner, Owner's employees, and emergency vehicles at all times. 
Do not use these areas for parking or storage of materials. 

 
a.  Schedule deliveries to minimize use of driveways and entrances by construction 

operations. 
b.  Schedule  deliveries  to  minimize  space  and  time  requirements  for  storage  of 

materials and equipment on-site. 
 

C.      Condition of Existing Building:  Maintain portions of existing building affected by construction 
operations in a weathertight condition throughout construction period.   Repair damage caused 
by construction operations. 

 
 
1.6  COORDINATION WITH OCCUPANTS 

 
A.      Owner Limited Occupancy of Completed Areas of Construction:   Owner reserves the right to 

occupy  and  to  place  and  install  equipment  in  completed  portions  of  the  Work,  prior  to 
Substantial  Completion  of  the  Work,  provided  such  occupancy  does  not  interfere  with 
completion  of  the  Work.    Such  placement  of  equipment  and  limited  occupancy  shall  not 
constitute acceptance of the total Work. 

 
1.       Architect will prepare a Certificate of Substantial Completion for each specific portion of 

the Work to be occupied prior to Owner acceptance of the completed Work. 
2.  Obtain a Certificate  of Occupancy  from authorities  having  jurisdiction  before  limited 

Owner occupancy. 
3.       Before  limited  Owner  occupancy,  mechanical  and  electrical  systems  shall  be  fully 

operational, and required tests and inspections shall be successfully completed.   On 
occupancy, Owner will operate and maintain mechanical and electrical systems serving 
occupied portions of Work. 

4.       On occupancy, Owner will assume responsibility for maintenance and custodial service 
for occupied portions of Work. 

 
 
1.7  WORK RESTRICTIONS 

 
A.  Work Restrictions, General:  Comply with restrictions on construction operations. 

 
1.       Comply  with  limitations  on  use  of  public  streets  and  with  other  requirements  of 

authorities having jurisdiction. 
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B.  Nonsmoking Building:  Smoking is not permitted within ANY building or within 25 feet (8 m) 

of entrances, operable windows, or outdoor-air intakes. 
 

C.      Controlled Substances:  Use of tobacco products and other controlled substances on Project site 
is not permitted. 

 
 
1.8  SPECIFICATION AND DRAWING CONVENTIONS 

 
A.      Specification Content:  The Specifications use certain conventions for the style of language and 

the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows: 

 
1.       Imperative mood and streamlined language are generally used in the Specifications.  The 

words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase. 

2.       Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

 
B.      Drawing Coordination:   Requirements for materials and products identified on Drawings are 

described in detail in the Specifications.  One or more of the following are used on Drawings to 
identify materials and products: 

 
1.       Terminology:   Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 
2.       Abbreviations:   Materials and products are identified by abbreviations published as part 

of the U.S. National CAD Standard and scheduled on Drawings. 
3.  Keynoting:  Materials  and  products  are  identified  by reference  keynotes  referencing 

Specification Section numbers found in this Project Manual. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 

 
A.  Section includes administrative and procedural requirements for alternates. 

 
 
1.3  DEFINITIONS 

 
A.      Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 

in the bidding requirements  that may be added to or deducted  from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

 
1.  Alternates  described  in this  Section  are  part  of the  Work  only if enumerated  in the 

Agreement. 
2.       The cost or credit for each alternate is the net addition to or deduction from the Contract 

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

 
 
1.4  PROCEDURES 

 
A.      Coordination:   Revise or adjust affected adjacent  work as necessary to completely integrate 

work of the alternate into Project. 
 

1.       Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

 
B.      Notification:    Immediately  following  award  of the Contract,  notify each  party involved,  in 

writing, of the status of each alternate.   Indicate if alternates have been accepted, rejected, or 
deferred for later consideration.   Include a complete description of negotiated revisions to 
alternates. 

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

 
D.      Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections 

referenced  in  schedule  contain  requirements  for  materials  necessary  to  achieve  the  work 
described under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1  SCHEDULE OF ALTERNATES 
 

A.  Alternate No. 01:  Standing Seam Metal Roofing. 
 

1.  Base Bid:  Asphalt Roof Shingles. 
2.  Alternate:  Furnish and install standing seam metal roof in lieu of asphalt roof shingles. 

B.  Alternate No. 02:  Solar Panel Film. 

1.  Base Bid:  None. 
2.  Alternate:  Provide Solar Panel Film system, per drawings and specifications. 

C.  Alternate No. 03:  Seamless Resin Flooring. 

1.  Base Bid:  Ceramic Tile. 
2.  Alternate:  Furnish and install seamless resin floor in lieu of ceramic tile. 

D.  Alternate No. 04:  Insulation. 

1.  Base Bid:  Fiberglass batt wall insulation. 
2.  Alternate:  Furnish  and  install  spray  foam  wall  insulation  in  lieu  of  fiberglass  batt 

insulation. 
 
 
END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes administrative and procedural requirements for substitutions. 

B.  Related Requirements: 

1.  Division 01 Section "Product Requirements" for requirements for submitting comparable 
product submittals for products by listed manufacturers. 

 
 
1.2  DEFINITIONS 

 
A.      Substitutions:   Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor. 
 
 
1.3  ACTION SUBMITTALS 

 
A.      Substitution Requests:  Submit three copies of each request for consideration.  Identify product 

or fabrication or installation method to be replaced.  Include Specification Section number and 
title and Drawing numbers and titles. 

 
1.  Substitution Request Form:  Use form satisfactory to the Architect. 
2.  Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 
 

a.  Statement indicating why specified product or fabrication or installation cannot be 
provided, if applicable. 

b.  Coordination information, including a list of changes or revisions needed to other 
parts  of  the  Work  and  to  construction   performed   by  Owner  and  separate 
contractors, that will be necessary to accommodate proposed substitution. 

c.  Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified.  Include annotated copy of applicable Specification Section. 
Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
features and requirements indicated.  Indicate deviations, if any, from the Work 
specified. 

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

e.  Samples, where applicable or requested. 
f.  Certificates and qualification data, where applicable or requested. 
g.  List  of  similar  installations  for  completed  projects  with  project  names  and 

addresses and names and addresses of architects and owners. 
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h. Material test reports from a qualified testing agency indicating and interpreting test 

 

 

results for compliance with requirements indicated. 
i.  Research reports evidencing compliance with building code in effect for Project. 
j.        Detailed   comparison   of   Contractor's   construction   schedule   using   proposed 

substitution with products specified for the Work, including effect on the overall 
Contract Time.  If specified product or method of construction cannot be provided 
within the Contract Time, include letter from manufacturer, on manufacturer's 
letterhead, stating date of receipt of purchase order, lack of availability, or delays 
in delivery. 

k.  Cost information, including a proposal of change, if any, in the Contract Sum. 
l.        Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

m.      Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

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

documentation for evaluation within seven days of receipt of a request for substitution. 
Architect will notify Contractor of acceptance or rejection of proposed substitution within 
15  days  of receipt  of request,  or  seven  days  of receipt  of additional  information  or 
documentation, whichever is later. 

 
a.  Forms   of  Acceptance:  Change   Order,   Construction   Change   Directive,   or 

Architect's Supplemental Instructions for minor changes in the Work. 
b.       Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated. 
 
 
1.4  QUALITY ASSURANCE 

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

substitution with related products and materials.  Engage a qualified testing agency to perform 
compatibility tests recommended by manufacturers. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  SUBSTITUTIONS 

 
A.      Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 

change, but not later than 15 days prior to time required for preparation and review of related 
submittals. 

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

following conditions are satisfied: 
 

a.       Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

b.  Requested substitution will not adversely affect Contractor's construction schedule. 
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c.      Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
d.  Requested substitution is compatible with other portions of the Work. 
e.  Requested substitution has been coordinated with other portions of the Work. 
f.  Requested substitution provides specified warranty. 
g.  If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

 
B.  Substitutions for Convenience:  Not allowed unless otherwise indicated. 

 
C.  Substitutions  for Convenience:    Architect  will consider  requests  for substitution  if received 

within 60 days after the Notice of Award. 
 

1.  Conditions:  Architect  will  consider  Contractor's  request  for  substitution  when  the 
following conditions are satisfied: 

 
a.       Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 
Owner  must  assume.      Owner's  additional  responsibilities  may  include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b.  Requested  substitution  does  not  require  extensive  revisions  to  the  Contract 
Documents. 

c.       Requested substitution is consistent with the Contract Documents and will produce 
indicated results. 

d.  Requested substitution will not adversely affect Contractor's construction schedule. 
e.      Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
f.  Requested substitution is compatible with other portions of the Work. 
g.  Requested substitution has been coordinated with other portions of the Work. 
h.  Requested substitution provides specified warranty. 
i.        If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

 
 
PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section  includes  administrative  and  procedural  requirements  for  handling  and  processing 
Contract modifications. 

 
 
1.2  MINOR CHANGES IN THE WORK 

 
A.      Architect  will  issue  supplemental  instructions  authorizing  minor  changes  in  the  Work,  not 

involving adjustment to the Contract Sum or the Contract Time. 
 
 
1.3  PROPOSAL REQUESTS 

 
A.      Owner-Initiated  Proposal  Requests:    Architect  will issue  a detailed  description  of proposed 

changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If 
necessary, the description will include supplemental or revised Drawings and Specifications. 

 
1.       Work Change Proposal Requests issued by Architect are not instructions either to stop 

work in progress or to execute the proposed change. 
2.       Within 20 days, when not otherwise specified, after receipt of Proposal Request, submit a 

quotation  estimating  cost  adjustments  to  the  Contract  Sum  and  the  Contract  Time 
necessary to execute the change. 

 
a.       Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made.  If requested, furnish survey data 
to substantiate quantities. 

b.       Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c.  Include costs of labor and supervision directly attributable to the change. 
d.       Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration,  start and 
finish times, and activity relationship.   Use available total float before requesting 
an extension of the Contract Time. 

e.  Quotation Form:  Use forms acceptable to Architect. 
 

B.      Contractor-Initiated   Work   Change   Proposals:      If  latent   or   changed   conditions   require 
modifications  to the Contract, Contractor  may initiate a claim by submitting a request for a 
change to Architect. 

 
1.       Include a statement outlining reasons for the change and the effect of the change on the 

Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 
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2.       Include a list of quantities of products required or eliminated and unit costs, with total 
amount  of  purchases  and  credits  to  be  made.    If  requested,  furnish  survey  data  to 
substantiate quantities. 

3.       Indicate  applicable  taxes,  delivery  charges,  equipment  rental,  and  amounts  of  trade 
discounts. 

4.  Include costs of labor and supervision directly attributable to the change. 
5.       Include  an updated  Contractor's  construction  schedule  that indicates  the effect  of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.   Use available total float before requesting an extension of the 
Contract Time. 

6.       Comply  with  requirements  in  Division 01  Section  "Substitution  Procedures"  if  the 
proposed change requires substitution of one product or system for product or system 
specified. 

7.  Work Change Proposal Request Form:  Use form acceptable to Architect. 
 
 
1.4  ADMINISTRATIVE CHANGE ORDERS 

 
A.      Unit-Price Adjustment:  See Division 01 Section "Unit Prices" for administrative procedures for 

preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured scope 
of unit-price work. 

 
 
1.5  CHANGE ORDER PROCEDURES 

 
A.      On Owner's approval of a Work Changes Proposal Request, Architect will issue a Change Order 

for signatures of Owner and Contractor on AIA Document G701. 
 
 
1.6  CONSTRUCTION CHANGE DIRECTIVE 

 
A.      Construction  Change  Directive:    Architect  may  issue  a  Construction  Change  Directive  on 

AIA Document G714.   Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order. 

 
1.       Construction Change Directive contains a complete description of change in the Work.  It 

also designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

 
B.  Documentation:  Maintain detailed records on a time and material basis of work required by the 

Construction Change Directive. 
 

1.       After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

B.  Related Requirements: 

1.       Division 01 Section  "Contract  Modification  Procedures"  for administrative  procedures 
for handling changes to the Contract. 

2.       Division 01    Section    "Construction    Progress    Documentation"    for    administrative 
requirements governing the preparation and submittal of the Contractor's construction 
schedule. 

 
 
1.2  SCHEDULE OF VALUES 

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

construction schedule. 
 

1.       Coordinate line items in the schedule of values with other required administrative forms 
and schedules, including the following: 

 
a.  Application for Payment forms with continuation sheets. 
b.  Submittal schedule. 
c.  Items required to be indicated as separate activities in Contractor's  construction 

schedule. 
 

2.       Submit the schedule of values to Architect at earliest possible date but no later than seven 
days before the date scheduled for submittal of initial Applications for Payment. 

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

the schedule of values.  Provide at least one line item for each Specification Section. 
 

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

a.  Project name and location. 
b.  Name of Architect. 
c.  Architect's project number. 
d.  Contractor's name and address. 
e.  Date of submittal. 

 
2.  Arrange schedule of values consistent with format of AIA Document G703. 
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3.       Provide  a  breakdown  of  the  Contract  Sum  in  enough  detail  to  facilitate  continued 
evaluation of Applications for Payment and progress reports.  Coordinate with Project 
Manual table of contents.  Provide multiple line items for principal subcontract amounts 
in excess of five percent of the Contract Sum. 

 
4.  Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5.       Provide a separate line item in the schedule of values for each part of the Work where 

Applications  for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

6.       Provide separate line items in the schedule of values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

7.  Each item in the schedule of values and Applications  for Payment  shall be complete. 
Include total cost and proportionate share of general overhead and profit for each item. 

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

work-in-place may be shown either as separate line items in the schedule of values 
or distributed as general overhead expense, at Contractor's option. 

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

Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

 
 
1.3  APPLICATIONS FOR PAYMENT 

 
A.      Each Application for Payment shall be consistent with previous applications and payments as 

certified by Architect and paid for by Owner. 
 

1.  Initial  Application   for  Payment,   Application   for  Payment   at  time  of  Substantial 
Completion, and final Application for Payment involve additional requirements. 

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

between Owner and Contractor.  The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. 

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

for Applications for Payment. 
 

D.      Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.   Architect will return incomplete 
applications without action. 

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

Use updated schedules if revisions were made. 
2.       Include amounts of Change Orders and Construction Change Directives issued before last 

day of construction period covered by application. 
 

E.       Transmittal:  Submit three signed and notarized original copies of each Application for Payment 
to Architect by a method ensuring receipt within 24 hours.  One copy shall include waivers of 
lien and similar attachments if required. 
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1.  Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

 
F.       Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 

lien from entities lawfully entitled  to file a mechanic's  lien arising out of the Contract  and 
related to the Work covered by the payment. 

 
1.  Submit partial waivers on each item for amount requested in previous application, after 

deduction for retainage, on each item. 
2.  When  an  application  shows  completion  of  an  item,  submit  conditional  final  or  full 

waivers. 
3.  Owner reserves the right to designate which entities involved in the Work must submit 

waivers. 
4.  Waiver Forms:  Submit executed waivers of lien on forms acceptable to Owner. 

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

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

1.  List of subcontractors. 
2.  Schedule of values. 
3.  Contractor's construction schedule (preliminary if not final). 
4.  Schedule of unit prices. 
5.  Submittal schedule (preliminary if not final). 
6.  List of Contractor's staff assignments. 
7.  List of Contractor's principal consultants. 
8.  Copies of building permits. 
9.  Copies   of   authorizations   and   licenses   from   authorities   having   jurisdiction   for 

performance of the Work. 
10.  Initial progress report. 
11.  Report of preconstruction conference. 
12.  Certificates of insurance and insurance policies. 

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

Substantial Completion, submit an Application for Payment showing 100 percent completion 
for portion of the Work claimed as substantially complete. 

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

statement showing an accounting of changes to the Contract Sum. 
2.  This  application  shall  reflect  Certificates  of  Partial  Substantial  Completion  issued 

previously for Owner occupancy of designated portions of the Work. 
 

I.        Final  Payment  Application:    After  completing  Project  closeout  requirements,  submit  final 
Application for Payment with releases and supporting documentation not previously submitted 
and accepted, including, but not limited, to the following: 

 
1.  Evidence of completion of Project closeout requirements. 
2.  Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3.  Updated final statement, accounting for final changes to the Contract Sum. 
4.  AIA Document G706-1994, "Contractor's Affidavit of Payment of Debts and Claims." 
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5.  AIA Document G706A-1994, "Contractor's Affidavit of Release of Liens." 
6.  AIA Document G707-1994, "Consent of Surety to Final Payment." 
7.  Evidence that claims have been settled. 
8.       Final meter readings for utilities, a measured record of stored fuel, and similar data as of 

date of Substantial Completion or when Owner took possession of and assumed 
responsibility for corresponding elements of the Work. 

9.  Final liquidated damages settlement statement. 
 
 
PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.      Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following: 

 
1.  Coordination drawings. 
2.  Requests for Information (RFIs). 
3.  Project Web site. 
4.  Project meetings. 

B.  Related Requirements: 

1.       Division 01 Section "Multiple Contract Summary"  for a description  of the division of 
work among separate contracts and responsibility for coordination activities not in this 
Section. 

2.  Division 01 Section "Execution" for procedures for coordinating general installation and 
field-engineering services, including establishment of benchmarks and control points. 

 
 
1.2  DEFINITIONS 

 
A.      RFI:    Request  from  Owner,  Architect,  or  Contractor  seeking  information  required  by  or 

clarifications of the Contract Documents. 
 
 
1.3  INFORMATIONAL SUBMITTALS 

 
A.      Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

 
1.       Name,  address,  and  telephone  number  of entity performing  subcontract  or supplying 

products. 
2.  Number and title of related Specification Section(s) covered by subcontract. 
3.  Drawing number and detail references, as appropriate, covered by subcontract. 

 
 
1.4  GENERAL COORDINATION PROCEDURES 

 
A.     Coordination:    Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation. 
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1.       Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2.      Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3.  Make adequate provisions to accommodate items scheduled for later installation. 
 

B.      Prepare  memoranda  for  distribution  to  each  party  involved,  outlining  special  procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings. 

 
1.  Prepare similar memoranda for Owner and separate contractors if coordination of their 

Work is required. 
 

C.      Administrative  Procedures:     Coordinate  scheduling  and  timing  of  required  administrative 
procedures with other construction activities and activities of other contractors to avoid conflicts 
and to ensure orderly progress of the Work.  Such administrative activities include, but are not 
limited to, the following: 

 
1.  Preparation of Contractor's construction schedule. 
2.  Preparation of the schedule of values. 
3.  Installation and removal of temporary facilities and controls. 
4.  Delivery and processing of submittals. 
5.  Progress meetings. 
6.  Preinstallation conferences. 
7.  Project closeout activities. 
8.  Startup and adjustment of systems. 

 
 

1.5  REQUESTS FOR INFORMATION (RFIs) 
 

A.      General:  Immediately on discovery of the need for additional information or interpretation of 
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified. 

 
1.  Architect  will  return  RFIs  submitted  to  Architect  by  other  entities  controlled  by 

Contractor with no response. 
2.       Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 

work or work of subcontractors. 
 

B.      Content of the RFI:  Include a detailed, legible description of item needing information or 
interpretation and the following: 

 
1.  Project name. 
2.  Project number. 
3.  Date. 
4.  Name of Contractor. 
5.  Name of Architect. 
6.  RFI number, numbered sequentially. 
7.  RFI subject. 
8.  Specification Section number and title and related paragraphs, as appropriate. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

PROJECT MANAGEMENT AND COORDINATION 013100 - 3 

 

 

 
 

9.  Drawing number and detail references, as appropriate. 
10.  Field dimensions and conditions, as appropriate. 
11.     Contractor's suggested resolution.   If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
12.  Contractor's signature. 
13.     Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

 
C.      RFI Forms:   Software-generated  form with substantially the same content as indicated above, 

acceptable to Architect. 
 

D.  Architect's  Action:   Architect will review each RFI, determine action required, and respond. 
Allow seven working days for Architect's response for each RFI.   RFIs received by Architect 
after 1:00 p.m. will be considered as received the following working day. 

 
1.  The following RFIs will be returned without action: 

 
a.  Requests for approval of submittals. 
b.  Requests for approval of substitutions. 
c.  Requests   for   coordination   information   already   indicated   in   the   Contract 

Documents. 
d.  Requests for adjustments in the Contract Time or the Contract Sum. 
e.  Requests for interpretation of Architect's actions on submittals. 
f.  Incomplete RFIs or inaccurately prepared RFIs. 

 
2.  Architect's  action  may  include  a  request  for  additional  information,  in  which  case 

Architect's time for response will date from time of receipt of additional information. 
3.       Architect's  action  on  RFIs  that  may result  in  a change  to the  Contract  Time  or  the 

Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Division 01 Section "Contract Modification Procedures." 

 
a.       If Contractor believes the RFI response warrants change in the Contract Time or 

the Contract Sum, notify Architect in writing within 10 days of receipt of the RFI 
response. 

 
E.  RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 

Submit log bi-weekly.  Include the following: 
 

1.  Project name. 
2.  Name and address of Contractor. 
3.  Name and address of Architect. 
4.  RFI number including RFIs that were dropped and not submitted. 
5.  RFI description. 
6.  Date the RFI was submitted. 
7.  Date Architect's response was received. 

 
F.       On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 

to affected parties.   Review response and notify Architect within seven days if Contractor 
disagrees with response. 
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1.  Identification of related Minor Change in the Work, Construction Change Directive, and 
Proposal Request, as appropriate. 

2.       Identification of related Field Order, Work Change Directive, and Proposal Request, as 
appropriate. 

 
 
1.6  PROJECT MEETINGS 

 
A.      General:    Schedule  and  conduct  meetings  and  conferences  at  Project  site  unless  otherwise 

indicated. 
 

1.       Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times. 

2.  Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3.       Minutes:   Entity responsible for conducting meeting will record significant discussions 

and  agreements  achieved.    Distribute  the  meeting  minutes  to  everyone  concerned, 
including Owner and Architect, within three days of the meeting. 

 
B.      Preconstruction Conference:  Schedule and conduct a preconstruction conference before starting 

construction,  at a time convenient  to Owner  and Architect,  but no later than 15 days after 
execution of the Agreement. 

 
1.       Attendees:     Authorized  representatives   of  Owner  Architect,  and  their  consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference.   Participants at the conference shall be familiar with 
Project and authorized to conclude matters relating to the Work. 

2.       Agenda:     Discuss  items  of  significance   that  could  affect  progress,  including  the 
following: 

 
a.  Tentative construction schedule. 
b.  Phasing. 
c.  Critical work sequencing and long-lead items. 
d.  Designation of key personnel and their duties. 
e.  Procedures for processing field decisions and Change Orders. 
f.  Procedures for RFIs. 
g.       Procedures for testing and inspecting. 
h.  Procedures for processing Applications for Payment. 
i.  Distribution of the Contract Documents. 
j.        Submittal procedures. 
k.       Sustainable design requirements. 
l.        Preparation of record documents. 
m.      Use of the premises. 
n.       Work restrictions. 
o.       Working hours. 
p.       Owner's occupancy requirements. 
q.  Responsibility for temporary facilities and controls. 
r.  Procedures for moisture and mold control. 
s.        Procedures for disruptions and shutdowns. 
t.        Construction waste management and recycling. 
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u.       Parking availability. 
v.       Office, work, and storage areas. 
w.  Equipment deliveries and priorities. 
x.  First aid. 
y.       Security. 
z.       Progress cleaning. 

 
3.       Minutes:  Entity responsible for conducting meeting will record and distribute meeting 

minutes. 
 

C.  Preinstallation  Conferences:   Conduct a preinstallation  conference at Project site before each 
construction activity that requires coordination with other construction. 

 
1.       Attendees:   Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise Architect 
of scheduled meeting dates. 

2.  Agenda:  Review  progress  of  other  construction  activities  and  preparations  for  the 
particular activity under consideration, including requirements for the following: 

 
a.  Contract Documents. 
b.  Options. 
c.       Related RFIs. 
d.  Related Change Orders. 
e.  Purchases. 
f.        Deliveries. 
g.       Submittals. 
h.  Sustainable design requirements. 
i.  Review of mockups. 
j.        Possible conflicts. 
k.  Compatibility problems. 
l.  Time schedules. 
m.      Weather limitations. 
n.  Manufacturer's written instructions. 
o.  Warranty requirements. 
p.       Compatibility of materials. 
q.       Acceptability of substrates. 
r.  Temporary facilities and controls. 
s.  Space and access limitations. 
t.  Regulations of authorities having jurisdiction. 
u.  Testing and inspecting requirements. 
v.       Installation procedures. 
w.      Coordination with other work. 
x.       Required performance results. 
y.       Protection of adjacent work. 
z.       Protection of construction and personnel. 

 
3.       Record  significant  conference  discussions,  agreements,  and  disagreements,  including 

required corrective measures and actions. 
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4.       Reporting:   Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5.  Do not  proceed  with installation  if the conference  cannot  be successfully  concluded. 
Initiate  whatever  actions  are necessary to resolve  impediments  to performance  of the 
Work and reconvene the conference at earliest feasible date. 

 
D.  Progress Meetings:  Conduct progress meetings at biweekly intervals. 

 
1.      Attendees:   In addition to representatives of Owner and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

2.  Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.   Include topics for discussion as 
appropriate to status of Project. 

 
a.  Contractor's  Construction  Schedule:  Review  progress  since  the  last  meeting. 

Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in  relation  to  Contractor's  construction  schedule.    Determine  how  construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so.  Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

 
1)       Review schedule for next period. 

 
b.  Review present and future needs of each entity present, including the following: 

 
1)       Interface requirements. 
2)       Sequence of operations. 
3)       Status of submittals. 
4)       Status of sustainable design documentation. 
5)       Deliveries. 
6)       Off-site fabrication. 
7)       Access. 
8)       Site utilization. 
9)       Temporary facilities and controls. 
10)     Progress cleaning. 
11)     Quality and work standards. 
12)     Status of correction of deficient items. 
13)     Field observations. 
14)     Status of RFIs. 
15)     Status of proposal requests. 
16)     Pending changes. 
17)     Status of Change Orders. 
18)     Pending claims and disputes. 
19)     Documentation of information for payment requests. 

 
3.       Minutes:   Entity responsible  for conducting the meeting will record and distribute the 

meeting minutes to each party present and to parties requiring information. 
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a.       Schedule Updating:  Revise Contractor's construction schedule after each progress 
meeting  where revisions  to the schedule  have been made or recognized.   Issue 
revised schedule concurrently with the report of each meeting. 

 
 
PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.      Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

 
1.  Contractor's construction schedule. 
2.  Construction schedule updating reports. 
3.  Daily construction reports. 
4.  Site condition reports. 

B.  Related Requirements: 

1.  Division 01 Section "Multiple Contract Summary" for preparing a combined Contractor's 
construction schedule. 

 
 
1.2  DEFINITIONS 

 
A.      Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, 

and controlling the construction project.  Activities included in a construction schedule consume 
time and resources. 

 
1.  Critical Activity:  An activity on the critical path that must start and finish on the planned 

early start and finish times. 
2.  Predecessor Activity:  An activity that precedes another activity in the network. 
3.  Successor Activity:  An activity that follows another activity in the network. 

 
B.      CPM:   Critical  path method,  which is a method  of planning  and scheduling  a construction 

project where activities are arranged based on activity relationships.   Network calculations 
determine when activities can be performed and the critical path of Project. 

 
C.      Critical Path:   The longest connected chain of interdependent  activities through the network 

schedule that establishes the minimum overall Project duration and contains no float. 
 

D.  Float:  The measure of leeway in starting and completing an activity. 
 
 
1.3  INFORMATIONAL SUBMITTALS 

 
A.  Format for Submittals:  Submit required submittals in the following format: 

 
1.  Working electronic copy of schedule file, where indicated. 
2.  PDF electronic file. 
3.  Two paper copies. 
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B.      Startup Network Diagram:   Of size required to display entire network for entire construction 
period.  Show logic ties for activities. 

 
C.      Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 

for entire construction period. 
 

1.       Submit a working electronic copy of schedule, using software indicated, and labeled to 
comply with requirements for submittals.   Include type of schedule (initial or updated) 
and date on label. 

 
D.  Construction Schedule Updating Reports:  Submit with Applications for Payment. 

E.  Daily Construction Reports:  Submit at weekly intervals. 

F.  Site Condition Reports:  Submit at time of discovery of differing conditions. 
 
 
1.4  COORDINATION 

 
A.      Coordinate   preparation   and   processing   of   schedules   and   reports   with   performance   of 

construction activities and with scheduling and reporting of separate contractors. 
 

B.      Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts, 
submittal  schedule,  progress  reports,  payment  requests,  and  other  required  schedules  and 
reports. 

 
1.       Secure  time commitments  for performing  critical  elements  of the Work from entities 

involved. 
2.  Coordinate each construction activity in the network with other activities and schedule 

them in proper sequence. 

PART 2 - PRODUCTS 

2.1  CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 
 

A.      Time Frame:   Extend schedule from date established for the Notice of Award to date of final 
completion. 

 
1.       Contract completion date shall not be changed by submission of a schedule that shows an 

early completion date, unless specifically authorized by Change Order. 
 

B.      Activities:   Treat each story or separate area as a separate numbered  activity for each main 
element of the Work.  Comply with the following: 

 
1.       Activity  Duration:    Define  activities  so  no  activity  is  longer  than  20  days,  unless 

specifically allowed by Architect. 
2.       Procurement  Activities:   Include procurement  process activities for the following long 

lead items and major items, requiring a cycle of more than 60 days, as separate activities 
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in schedule.    Procurement  cycle  activities  include,  but are not limited  to, submittals, 
approvals, purchasing, fabrication, and delivery. 

 
3.  Submittal Review Time:  Include review and resubmittal times indicated in Division 01 

Section  "Submittal  Procedures"  in  schedule.  Coordinate  submittal  review  times  in 
Contractor's construction schedule with submittal schedule. 

4.  Startup and Testing Time:  Include no fewer than 15 days for startup and testing. 
5.       Substantial   Completion:     Indicate   completion   in  advance   of  date  established   for 

Substantial   Completion,   and  allow  time  for  Architect's   administrative   procedures 
necessary for certification of Substantial Completion. 

6.       Punch List and Final Completion:   Include not more than 30 days for completion  of 
punch list items and final completion. 

 
C.      Constraints:  Include constraints and work restrictions indicated in the Contract Documents and 

as follows in schedule, and show how the sequence of the Work is affected. 
 

1.  Phasing:  Arrange list of activities on schedule by phase. 
2.  Work under More Than One Contract:  Include a separate activity for each contract. 
3.  Work by Owner:  Include a separate activity for each portion of the Work performed by 

Owner. 
4.  Work Restrictions:  Show the effect of the following items on the schedule: 

 
a.  Coordination with existing construction. 
b.  Limitations of continued occupancies. 
c.  Uninterruptible services. 
d.  Partial occupancy before Substantial Completion. 
e.  Use of premises restrictions. 
f.  Provisions for future construction. 
g.  Seasonal variations. 
h.  Environmental control. 

 
5.  Work Stages:   Indicate important stages of construction  for each major portion of the 

Work. 
 

D.      Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Substantial Completion, and final completion. 

 
E.       Upcoming Work Summary:  Prepare summary report indicating activities scheduled to occur or 

commence prior to submittal of next schedule update.  Summarize the following issues: 
 

1.  Unresolved issues. 
2.  Unanswered Requests for Information. 
3.  Rejected or unreturned submittals. 
4.  Notations on returned submittals. 
5.  Pending modifications affecting the Work and Contract Time. 

 
F.       Recovery Schedule:   When periodic update indicates the Work is 14 or more calendar days 

behind the current approved schedule, submit a separate recovery schedule indicating means by 
which Contractor intends to regain compliance with the schedule. 
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G.      Computer Scheduling Software:  Prepare schedules using current version of a program that has 
been developed specifically to manage construction schedules. 

 
1.  Use Microsoft Project, Primavera, Prolog, for Windows operating system. 

 
 
2.2  CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

 
A.      Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, 

Contractor's construction schedule within 30 days of date established for the Notice of Award. 
 

B.      Preparation:  Indicate each significant construction activity separately.  Identify first workday of 
each week with a continuous vertical line. 

 
1.  For construction activities that require three months or longer to complete, indicate an 

estimated completion percentage in 10 percent increments within time bar. 
 
 
2.3  REPORTS 

 
A.      Daily  Construction  Reports:    Prepare  a  daily  construction  report  recording  the  following 

information concerning events at Project site: 
 

1.  List of subcontractors at Project site. 
2.  List of separate contractors at Project site. 
3.  Approximate count of personnel at Project site. 
4.  Equipment at Project site. 
5.  Material deliveries. 
6.  High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7.  Accidents. 
8.  Meetings and significant decisions. 
9.  Unusual events. 
10.  Stoppages, delays, shortages, and losses. 
11.  Meter readings and similar recordings. 
12.  Emergency procedures. 
13.  Orders and requests of authorities having jurisdiction. 
14.  Change Orders received and implemented. 
15.  Construction Change Directives received and implemented. 
16.  Services connected and disconnected. 
17.  Equipment or system tests and startups. 
18.  Partial completions and occupancies. 
19.  Substantial Completions authorized. 

 
B.      Site Condition Reports:  Immediately on discovery of a difference between site conditions and 

the Contract Documents, prepare and submit a detailed report.   Submit with a Request for 
Information.    Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

CONSTRUCTION PROGRESS DOCUMENTATION 013200 - 5 

 

 

 
 
PART 3 - EXECUTION 

 
 
3.1  CONTRACTOR'S CONSTRUCTION SCHEDULE 

 
A.      Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect 

actual construction progress and activities.   Issue schedule one week before each regularly 
scheduled progress meeting. 

 
1.       Revise schedule immediately after each meeting or other activity where revisions have 

been recognized or made.   Issue updated schedule concurrently with the report of each 
such meeting. 

2.       Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3.  As the Work progresses, indicate final completion percentage for each activity. 
 

B.      Distribution:  Distribute copies of approved schedule to Architect Owner, separate contractors, 
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know 
schedule responsibility. 

 
1.  Post copies in Project meeting rooms and temporary field offices. 
2.       When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 

 
 
END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.     Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

 
B.  Related Requirements: 

 
1.  Division 01  Section  "Construction  Progress  Documentation"  for  submitting  schedules 

and reports, including Contractor's construction schedule. 
2.  Division 01  Section  "Operation  and  Maintenance  Data"  for  submitting  operation  and 

maintenance manuals. 
3.  Division 01 Section "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 
4.  Division 01 Section  "Demonstration  and Training"  for submitting  video recordings  of 

demonstration of equipment and training of Owner's personnel. 
 
 
1.2  DEFINITIONS 

 
A.  Action  Submittals:  Written  and  graphic  information  and  physical  samples  that  require 

Architect's responsive action. 
 

B.      Informational  Submittals:   Written and graphic information and physical samples that do not 
require Architect's responsive action.   Submittals may be rejected for not complying with 
requirements. 

 
 
1.3  ACTION SUBMITTALS 

 
A.      Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates 

required by construction schedule.   Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates.  Include additional time required for making 
corrections or revisions to submittals noted by Architect and additional time for handling and 
reviewing submittals required by those corrections. 

 
 
1.4  SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

 
A.      Architect's Digital Data Files:  Electronic copies of digital data files of the Contract Drawings 

will be provided by Architect for Contractor's use in preparing submittals. 
 

1.  Architect  will furnish Contractor  one set of digital data drawing files of the Contract 
Drawings for use in preparing Shop Drawings. 
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a.  Architect makes no representations  as to the accuracy or completeness of digital 
data drawing files as they relate to the Contract Drawings. 

b.  Contractor shall execute a data licensing agreement in the form of Agreement form 
acceptable to Owner and Architect. 

 
B.  Coordination:  Coordinate  preparation  and  processing  of  submittals  with  performance  of 

construction activities. 
 

1.       Coordinate   each   submittal   with   fabrication,   purchasing,   testing,   delivery,   other 
submittals, and related activities that require sequential activity. 

2.       Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination. 

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

coordination with other submittals until related submittals are received. 
 

C.  Processing Time:  Allow time for submittal review, including time for resubmittals, as follows. 
Time  for review  shall  commence  on Architect's  receipt  of submittal.    No extension  of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the Work to permit processing, including resubmittals. 

 
1.       Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time 

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

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

3.       Resubmittal Review:  Allow 15 days for review of each resubmittal. 
 

D.  Paper  Submittals:  Place  a  permanent  label  or  title  block  on  each  submittal  item  for 
identification. 

 
1.       Indicate name of firm or entity that prepared each submittal on label or title block. 
2.       Provide a space approximately 6 by 8 inches (150 by 200 mm) on label or beside title 

block to record Contractor's review and approval markings and action taken by Architect. 
3.       Include the following information for processing and recording action taken: 

 
a.  Project name. 
b.  Date. 
c.  Name of Architect. 
d.  Name of Construction Manager. 
e.  Name of Contractor. 
f.  Name of subcontractor. 
g.  Name of supplier. 
h.  Name of manufacturer. 
i.  Submittal number or other unique identifier, including revision identifier. 

 
1)  Submittal  number  shall  use  Specification  Section  number  followed  by a 

decimal   point   and   then   a   sequential   number   (e.g.,   061000.01.01). 
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Resubmittals shall include an alphabetic suffix after another decimal point 
(e.g., 061000.01.02). 

 
j.  Number and title of appropriate Specification Section. 
k.  Drawing number and detail references, as appropriate. 
l.  Location(s) where product is to be installed, as appropriate. 
m.  Other necessary identification. 

 
4.       Additional Paper Copies:   Unless additional copies are required for final submittal, and 

unless Architect  observes  noncompliance  with provisions  in the Contract  Documents, 
initial submittal may serve as final submittal. 

 
a.  Submit  one  copy  of  submittal  to  concurrent  reviewer  in  addition  to  specified 

number of copies to Architect. 
 

5.      Transmittal  for  Paper  Submittals:     Assemble  each  submittal  individually  and 
appropriately for transmittal and handling.   Transmit each submittal using a transmittal 
form.  Architect will return without review submittals received from sources other than 
Contractor. 

 
a.  Transmittal  Form  for  Paper  Submittals:  Provide  locations  on  form  for  the 

following information: 
 

1)  Project name. 
2)  Date. 
3)  Destination (To:). 
4)  Source (From:). 
5)  Name and address of Architect. 
6)  Name of Construction Manager. 
7)  Name of Contractor. 
8)  Name of firm or entity that prepared submittal. 
9)  Names of subcontractor, manufacturer, and supplier. 
10)  Category and type of submittal. 
11)  Submittal purpose and description. 
12)  Specification Section number and title. 
13)  Specification paragraph number or drawing designation and generic name 

for each of multiple items. 
14)  Drawing number and detail references, as appropriate. 
15)  Indication of full or partial submittal. 
16)  Transmittal number. 
17)  Submittal and transmittal distribution record. 
18)  Remarks. 
19)  Signature of transmitter. 

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

follows: 
 

1.       Assemble complete submittal package into a single indexed file incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item. 
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2.  Name file with submittal number or other unique identifier, including revision identifier. 
 

a.       File name shall use project identifier and Specification Section number followed 
by a decimal point and then a sequential number (e.g., LNHS-061000.01.01). 
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 
LNHS-061000.01.01). 

 
3.  Provide  means  for  insertion  to  permanently  record  Contractor's  review  and  approval 

markings and action taken by Architect. 
4.  Transmittal Form for Electronic Submittals:   Use electronic form acceptable to Owner, 

containing the following information: 
 

a.  Project name. 
b.  Date. 
c.  Name and address of Architect. 
d.  Name of Construction Manager. 
e.  Name of Contractor. 
f.  Name of firm or entity that prepared submittal. 
g.  Names of subcontractor, manufacturer, and supplier. 
h.  Category and type of submittal. 
i.  Submittal purpose and description. 
j.  Specification Section number and title. 
k.       Specification paragraph number or drawing designation and generic name for each 

of multiple items. 
l.  Drawing number and detail references, as appropriate. 
m.  Location(s) where product is to be installed, as appropriate. 
n.  Related physical samples submitted directly. 
o.  Indication of full or partial submittal. 
p.  Transmittal number. 
q.  Submittal and transmittal distribution record. 
r.  Other necessary identification. 
s.  Remarks. 

 
5.  Metadata:  Include the following information as keywords in the electronic submittal file 

metadata: 
 

a.  Project name. 
b.  Number and title of appropriate Specification Section. 
c.  Manufacturer name. 
d.  Product name. 

 
F.  Options:  Identify options requiring selection by Architect. 

 
G.  Deviations:  Identify deviations from the Contract Documents on submittals. 

 
H.  Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

 
1.  Note date and content of previous submittal. 
2.  Note date and content of revision in label or title block and clearly indicate extent of 

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

 
I.       Distribution:   Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.  Show distribution on transmittal forms. 

 
J.        Use for Construction:   Retain complete copies of submittals on Project site.   Use only final 

action submittals that are marked with approval notation from Architect's action stamp. 
 
 
PART 2 - PRODUCTS 

 
 
2.1  SUBMITTAL PROCEDURES 

 
A.  General Submittal Procedure Requirements: 

 
1.       Post  electronic  submittals  as  PDF  electronic  files  directly  to  Architect's  FTP  site 

specifically established for Project. 
 

a.  Architect will return annotated file.   Annotate and retain one copy of file as an 
electronic Project record document file. 

 
2.  Submit electronic submittals via email as PDF electronic files. 

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

electronic Project record document file. 
 

3.       Action  Submittals:     Submit  three  paper  copies  of  each  submittal  unless  otherwise 
indicated.  Architect will return two copies. 

4.       Informational Submittals:   Submit two paper copies of each submittal unless otherwise 
indicated.  Architect will not return copies. 

5.       Certificates and Certifications Submittals:  Provide a statement that includes signature of 
entity  responsible  for  preparing  certification.    Certificates  and  certifications  shall  be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. 

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

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

where indicated. 
 

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

 
1.       If information must be specially prepared for submittal because standard published data 

are not suitable for use, submit as Shop Drawings, not as Product Data. 
2.  Mark each copy of each submittal to show which products and options are applicable. 
3.  Include the following information, as applicable: 
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a.  Manufacturer's catalog cuts. 
b.  Manufacturer's product specifications. 
c.  Standard color charts. 
d.  Statement of compliance with specified referenced standards. 
e.  Testing by recognized testing agency. 
f.  Application of testing agency labels and seals. 
g.  Notation of coordination requirements. 
h.  Availability and delivery time information. 

 
4.  For equipment, include the following in addition to the above, as applicable: 

 
a.  Wiring diagrams showing factory-installed wiring. 
b.  Printed performance curves. 
c.  Operational range diagrams. 
d.  Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 
 

5.  Submit Product Data before or concurrent with Samples. 
6.  Submit Product Data in the following format: 

 
a.  PDF electronic file. 
b.  Three paper copies of Product  Data unless  otherwise  indicated.   Architect  will 

return two copies. 
 

C.  Shop Drawings:   Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data. 

 
1.  Preparation:  Fully  illustrate  requirements  in  the  Contract  Documents.  Include  the 

following information, as applicable: 
 

a.  Identification of products. 
b.  Schedules. 
c.  Compliance with specified standards. 
d.  Notation of coordination requirements. 
e.  Notation of dimensions established by field measurement. 
f.  Relationship and attachment to adjoining construction clearly indicated. 
g.  Seal and signature of professional engineer if specified. 

 
2.  Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 

Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than 30 by 
42 inches (750 by 1067 mm). 

3.  Submit Shop Drawings in the following format: 
 

a.  PDF electronic file. 
b.  Two opaque (bond) copies of each submittal.  Architect will return one copy(ies). 

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

characteristics  with  other  elements  and  for  a  comparison  of  these  characteristics  between 
submittal and actual component as delivered and installed. 
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1.       Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2.  Identification:  Attach label on unexposed side of Samples that includes the following: 
 

a.  Generic description of Sample. 
b.  Product name and name of manufacturer. 
c.  Sample source. 
d.  Number and title of applicable Specification Section. 

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

submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 
identification information for record. 

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

 
a.      Samples that may be incorporated into the Work are indicated in individual 

Specification Sections.  Such Samples must be in an undamaged condition at time 
of use. 

b.       Samples  not  incorporated  into  the  Work,  or  otherwise  designated  as  Owner's 
property, are the property of Contractor. 

 
5.       Samples for Initial Selection:   Submit manufacturer's color charts consisting of units or 

sections of units showing the full range of colors, textures, and patterns available. 
 

a.       Number  of Samples:    Submit  one  full set(s)  of available  choices  where  color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect  will return submittal with options selected. 

 
6.       Samples for Verification:   Submit full-size units or Samples of size indicated, prepared 

from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color  and  texture  variations  expected.    Samples  include,  but  are  not  limited  to,  the 
following:   partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection. 

 
a.  Number  of Samples:   Submit  three sets of Samples.   Architect  will retain two 

Sample sets; remainder will be returned. 
 

1)       If variation in color, pattern, texture, or other characteristic  is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations. 

 
E.       Product Schedule:  As required in individual Specification Sections, prepare a written summary 

indicating types of products required for the Work and their intended location.  Include the 
following information in tabular form: 

 
1.  Submit product schedule in the following format: 
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a.  PDF electronic file. 
b.  Three  paper  copies  of  product  schedule  or  list  unless  otherwise   indicated. 

Architect will return two copies. 
 

F.  Contractor's  Construction  Schedule:  Comply  with  requirements  specified  in  Division 01 
Section "Construction Progress Documentation." 

 
G.  Application  for  Payment  and  Schedule  of Values:    Comply  with  requirements  specified  in 

Division 01 Section "Payment Procedures." 
 

H.      Test and Inspection Reports and Schedule of Tests and Inspections Submittals:   Comply with 
requirements specified in Division 01 Section "Quality Requirements." 

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

specified in Division 01 Section "Closeout Procedures." 
 

J.  Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 
Maintenance Data." 

 
K.      Qualification Data:   Prepare written information that demonstrates capabilities and experience 

of firm or person.  Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified. 

 
L.       Welding  Certificates:    Prepare  written  certification  that  welding  procedures  and  personnel 

comply with requirements in the Contract Documents.  Submit record of Welding Procedure 
Specification and Procedure Qualification Record on AWS forms.  Include names of firms and 
personnel certified. 

 
M.      Installer  Certificates:   Submit written statements  on manufacturer's  letterhead  certifying  that 

Installer  complies  with  requirements  in  the  Contract  Documents  and,  where  required,  is 
authorized by manufacturer for this specific Project. 

 
N.      Manufacturer  Certificates:   Submit written statements on manufacturer's  letterhead certifying 

that manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

 
O.      Product  Certificates:    Submit  written statements  on manufacturer's  letterhead  certifying  that 

product complies with requirements in the Contract Documents. 
 

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

 
Q.      Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 

standard  form,  indicating  and  interpreting   test  results  of  material   for  compliance   with 
requirements in the Contract Documents. 

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

manufacturer  complies  with  requirements  in  the  Contract  Documents.     Base  reports  on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 
on comprehensive tests performed by a qualified testing agency. 
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S.       Research Reports:   Submit  written  evidence,  from a model code organization  acceptable  to 
authorities having jurisdiction, that product complies with building code in effect for Project. 

 
T.  Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 Section 

"Quality Requirements." 
 

U.      Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of tests performed before installation 
of product, for compliance with performance requirements in the Contract Documents. 

 
V.      Compatibility Test Reports:   Submit reports written by a qualified testing agency, on testing 

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

 
W.     Field Test Reports:   Submit  written reports indicating  and interpreting  results  of field tests 

performed either during installation of product or after product is installed in its final location, 
for compliance with requirements in the Contract Documents. 

 
X.      Design Data:  Prepare and submit written and graphic information, including, but not limited to, 

performance  and  design  criteria,  list  of  applicable  codes  and  regulations,  and  calculations. 
Include list of assumptions and other performance and design criteria and a summary of loads. 
Include load diagrams if applicable.  Provide name and version of software, if any, used for 
calculations.  Include page numbers. 

 
 
2.2  DELEGATED-DESIGN SERVICES 

 
A.      Performance  and Design Criteria:   Where professional  design services or certifications  by a 

design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

 
1.       If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 
 

B.      Delegated-Design  Services  Certification:    In addition  to Shop Drawings,  Product  Data,  and 
other required submittals, submit digitally signed PDF electronic file and three paper copies of 
certificate,  signed  and  sealed  by the  responsible  design  professional,  for  each  product  and 
system specifically assigned to Contractor to be designed or certified by a design professional. 

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

Contract Documents.   Include list of codes, loads, and other factors used in performing 
these services. 
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PART 3 - EXECUTION 

 
 
3.1  CONTRACTOR'S REVIEW 

 
A.      Action and Informational Submittals:   Review each submittal and check for coordination with 

other Work of the Contract and for compliance with the Contract Documents.  Note corrections 
and field dimensions.  Mark with approval stamp before submitting to Architect. 

 
B.  Project  Closeout  and  Maintenance  Material  Submittals:  See  requirements  in  Division 01 

Section "Closeout Procedures." 
 

C.      Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 
and location, submittal number, Specification Section title and number, name of reviewer, date 
of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents. 

 
 
3.2  ARCHITECT'S ACTION 

 
A.      General:  Architect will not review submittals that do not bear Contractor's approval stamp and 

will return them without action. 
 

B.      Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
revisions required, and return it.  Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action. 

 
C.      Informational Submittals:   Architect will review each submittal and will not return it, or will 

return it if it does not comply with requirements.   Architect will forward each submittal to 
appropriate party. 

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

for resubmittal without review. 
 

E.  Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

QUALITY REQUIREMENTS 014000 - 1 

 

 

 
 
 
SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

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

 
B.      Testing and inspecting services are required to verify compliance with requirements specified or 

indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

 
1.       Specified tests, inspections, and related actions do not limit Contractor's other quality- 

assurance and -control procedures that facilitate compliance with the Contract Document 
requirements. 

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

 
C.  Related Requirements: 

 
1.  Divisions 02 through 33 Sections for specific test and inspection requirements. 

 
 
1.2  DEFINITIONS 

 
A.      Quality-Assurance Services:  Activities, actions, and procedures performed before and during 

execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

 
B.      Quality-Control Services:   Tests, inspections, procedures, and related actions during and after 

execution  of  the  Work  to  evaluate  that  actual  products  incorporated  into  the  Work  and 
completed   construction   comply   with   requirements.      Services   do   not   include   contract 
enforcement activities performed by Architect. 

 
C.      Mockups:  Full-size physical assemblies that are constructed on-site.  Mockups are constructed 

to verify selections made under Sample submittals; to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution; to review coordination, testing, or operation; to 
show interface between dissimilar materials; and to demonstrate compliance with specified 
installation  tolerances.    Mockups  are  not  Samples.    Unless  otherwise  indicated,  approved 
mockups establish the standard by which the Work will be judged. 

 
1.       Laboratory  Mockups:    Full-size  physical  assemblies  constructed  at  testing  facility  to 

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

 
E.       Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 

agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

 
F.       Source Quality-Control Testing:   Tests and inspections that are performed at the source, e.g., 

plant, mill, factory, or shop. 
 

G.      Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 
of the Work and for completed Work. 

 
H.      Testing Agency:   An entity engaged to perform specific tests, inspections,  or both.   Testing 

laboratory shall mean the same as testing agency. 
 

I.        Installer/Applicator/Erector:      Contractor  or  another  entity  engaged  by  Contractor  as  an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations. 

 
1.       Use of trade-specific terminology in referring to a trade or entity does not require that 

certain construction  activities be performed  by accredited  or unionized  individuals,  or 
that requirements specified apply exclusively to specific trade(s). 

 
J.        Experienced:  When used with an entity or individual, "experienced" means having successfully 

completed a minimum of five previous projects similar in nature, size, and extent to this Project; 
being familiar with special requirements indicated; and having complied with requirements of 
authorities having jurisdiction. 

 
 
1.3  CONFLICTING REQUIREMENTS 

 
A.      Referenced Standards:  If compliance with two or more standards is specified and the standards 

establish different or conflicting requirements for minimum quantities or quality levels, comply 
with the most stringent requirement.   Refer conflicting requirements that are different, but 
apparently equal, to Architect for a decision before proceeding. 

 
B.      Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 

the minimum provided or performed.   The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits. 
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate,  for the context of requirements.   Refer uncertainties  to Architect for a decision 
before proceeding. 
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1.4  INFORMATIONAL SUBMITTALS 

 
A.      Contractor's  Statement  of Responsibility:    When required  by authorities  having jurisdiction, 

submit copy of written statement of responsibility sent to authorities having jurisdiction before 
starting work on the following systems: 

 
1.  Seismic-force-resisting  system,  designated  seismic  system,  or component  listed in the 

designated seismic system quality-assurance plan prepared by Architect. 
2.  Main wind-force-resisting system or a wind-resisting component listed in the wind-force- 

resisting system quality-assurance plan prepared by Architect. 
 

B.      Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.   Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

 
 
1.5  REPORTS AND DOCUMENTS 

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

Sections.  Include the following: 
 

1.  Date of issue. 
2.  Project title and number. 
3.  Name, address, and telephone number of testing agency. 
4.  Dates and locations of samples and tests or inspections. 
5.  Names of individuals making tests and inspections. 
6.  Description of the Work and test and inspection method. 
7.  Identification of product and Specification Section. 
8.  Complete test or inspection data. 
9.  Test and inspection results and an interpretation of test results. 
10.  Record of temperature and weather conditions at time of sample taking and testing and 

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

the Contract Document requirements. 
12.  Name and signature of laboratory inspector. 
13.  Recommendations on retesting and reinspecting. 

 
B.      Manufacturer's Field Reports:  Prepare written information documenting tests and inspections 

specified in other Sections.  Include the following: 
 

1.  Name, address, and telephone number of representative making report. 
2.  Statement on condition of substrates and their acceptability for installation of product. 
3.  Summary   of   installation   procedures   being   followed,   whether   they   comply   with 

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

complies with requirements. 
5.  Other required items indicated in individual Specification Sections. 

 
C.      Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 

certifications,  inspection  reports,  releases,  jurisdictional  settlements,  notices,  receipts  for fee 
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payments,   judgments,   correspondence,   records,   and   similar   documents,   established   for 
compliance with standards and regulations bearing on performance of the Work. 

 
 
1.6  QUALITY ASSURANCE 

 
A.      General:   Qualifications  paragraphs  in this article establish the minimum qualification  levels 

required; individual Specification Sections specify additional requirements. 
 

B.      Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. 

 
C.      Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

 
D.      Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 

work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 

 
E.       Professional  Engineer  Qualifications:    A  professional  engineer  who  is  legally  qualified  to 

practice  in  jurisdiction  where  Project  is  located  and  who  is  experienced   in  providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar in material, design, and 
extent to those indicated for this Project. 

 
F.       Specialists:   Certain Specification Sections require that specific construction activities shall be 

performed by entities who are recognized experts in those operations.   Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

 
1.  Requirements   of   authorities   having   jurisdiction   shall   supersede   requirements   for 

specialists. 
 

G.      Testing Agency Qualifications:   An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 329; and with additional qualifications specified in individual Sections; and, where 
required by authorities having jurisdiction, that is acceptable to authorities. 

 
1.  NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2.  NVLAP:  A  testing   agency  accredited   according   to  NIST's   National   Voluntary 

Laboratory Accreditation Program. 
 

H.      Manufacturer's  Representative  Qualifications:    An authorized  representative  of manufacturer 
who   is  trained   and   approved   by  manufacturer   to  observe   and   inspect   installation   of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project. 
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I.        Preconstruction Testing:   Where testing agency is indicated to perform preconstruction testing 
for compliance with specified requirements for performance and test methods, comply with the 
following: 

 
1.  Contractor responsibilities include the following: 

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

results to prevent delaying the Work. 
c.  Build  laboratory  mockups  at  testing  facility  using  personnel,   products,  and 

methods of construction indicated for the completed Work. 
d.  When  testing  is  complete,  remove  test  specimens,  assemblies,  mockups, and 

laboratory mockups; do not reuse products on Project. 
 

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

 
J.        Mockups:   Before installing portions of the Work requiring mockups, build mockups for each 

form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 

 
1.  Build  mockups  in location  and  of size  indicated  or,  if not  indicated,  as  directed  by 

Architect. 
2.       Notify  Architect  seven  days  in  advance  of  dates  and  times  when  mockups  will  be 

constructed. 
3.  Demonstrate the proposed range of aesthetic effects and workmanship. 
4.       Obtain Architect's approval of mockups before starting work, fabrication, or construction. 

a.       Allow seven days for initial review and each re-review of each mockup. 

5.       Maintain  mockups  during  construction  in an undisturbed  condition  as a standard  for 
judging the completed Work. 

6.  Demolish and remove mockups when directed unless otherwise indicated. 
 

K.      Laboratory Mockups:  Comply with requirements of preconstruction testing and those specified 
in individual Specification Sections in Divisions 02 through 33. 

 
 
1.7  QUALITY CONTROL 

 
A.      Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 

Owner will engage a qualified testing agency to perform these services. 
 

1.       Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspecting they are engaged to 
perform. 
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2.       Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor, and the 
Contract Sum will be adjusted by Change Order. 

 
B.      Contractor  Responsibilities:     Tests  and  inspections  not  explicitly  assigned  to  Owner  are 

Contractor's responsibility.   Perform additional quality-control activities required to verify that 
the Work complies with requirements, whether specified or not. 

 
1.       Where services  are indicated  as Contractor's  responsibility,  engage a qualified  testing 

agency to perform these quality-control services. 
 

a.  Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

 
2.       Notify testing agencies at least 24 hours in advance of time when Work that requires 

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

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

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

when they so direct. 
 

C.      Manufacturer's  Field  Services:    Where  indicated,  engage  a manufacturer's  representative  to 
observe and inspect the Work.  Manufacturer's representative's services include examination of 
substrates  and conditions,  verification  of materials,  inspection  of completed  portions  of the 
Work, and submittal of written reports. 

 
D.      Retesting/Reinspecting:   Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

 
E.       Testing Agency Responsibilities:   Cooperate with Architect and Contractor in performance of 

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

1.  Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 
Work during performance of its services. 

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

3.  Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4.       Submit  a  certified  written  report,  in  duplicate,  of  each  test,  inspection,  and  similar 
quality-control service through Contractor. 

5.       Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6.  Do not perform any duties of Contractor. 
 

F.       Associated  Services:    Cooperate  with  agencies  performing  required  tests,  inspections,  and 
similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 
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agency sufficiently in advance of operations to permit assignment of personnel.   Provide the 
following: 

 
1.  Access to the Work. 
2.  Incidental labor and facilities necessary to facilitate tests and inspections. 
3.  Adequate  quantities  of  representative  samples  of  materials  that  require  testing  and 

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

agency. 
7.  Security and protection for samples and for testing and inspecting equipment at Project 

site. 
 

G.      Coordination:   Coordinate  sequence  of activities  to accommodate  required  quality-assurance 
and  -control  services  with  a  minimum  of  delay  and  to  avoid  necessity  of  removing  and 
replacing construction to accommodate testing and inspecting. 

 
1.  Schedule times for tests, inspections, obtaining samples, and similar activities. 

 
 
1.8  SPECIAL TESTS AND INSPECTIONS 

 
A.      Special  Tests  and  Inspections:    Owner  will  engage  a  qualified  testing  agency  and  special 

inspector to conduct special tests and inspections required by authorities having jurisdiction as 
the responsibility of Owner, and as follows: 

 
1.  Verifying that manufacturer maintains detailed fabrication and quality-control procedures 

and reviews the completeness and adequacy of those procedures to perform the Work. 
2.  Notifying Architect and Contractor promptly of irregularities and deficiencies observed 

in the Work during performance of its services. 
3.  Submitting a certified written report of each test, inspection, and similar quality-control 

service to Architect with copy to Contractor and to authorities having jurisdiction. 
4.  Submitting  a  final  report  of  special  tests  and  inspections  at  Substantial  Completion, 

which includes a list of unresolved deficiencies. 
5.  Interpreting tests and inspections and stating in each report whether tested and inspected 

work complies with or deviates from the Contract Documents. 
6.  Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 
 
 
3.1  TEST AND INSPECTION LOG 

 
A.  Test and Inspection Log:  Prepare a record of tests and inspections.  Include the following: 
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1.  Date test or inspection was conducted. 
2.  Description of the Work tested or inspected. 
3.  Date test or inspection results were transmitted to Architect. 
4.  Identification of testing agency or special inspector conducting test or inspection. 

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

and inspection log for Architect's reference during normal working hours. 
 
 
3.2  REPAIR AND PROTECTION 

 
A.  General:  On  completion  of testing,  inspecting,  sample  taking,  and  similar  services,  repair 

damaged construction and restore substrates and finishes. 
 

1.       Provide   materials   and   comply   with   installation   requirements   specified   in   other 
Specification  Sections  or matching  existing  substrates  and  finishes.    Restore  patched 
areas and extend restoration into adjoining areas with durable seams that are as invisible 
as possible.  Comply with the Contract Document requirements for cutting and patching 
in Division 01 Section "Execution." 

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

 
C.  Repair   and   protection   are   Contractor's   responsibility,   regardless   of   the   assignment   of 

responsibility for quality-control services. 
 
 
END OF SECTION 014000 
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1  DEFINITIONS 
 

A.  General:  Basic Contract definitions are included in the Conditions of the Contract. 
 

B.      "Approved":   When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

 
C.     "Directed":   A command or instruction by Architect.   Other terms including "requested," 

"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 
 

D.      "Indicated":     Requirements  expressed  by  graphic  representations   or  in  written  form  on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

 
E.       "Regulations":    Laws,  ordinances,  statutes,  and  lawful  orders  issued  by authorities  having 

jurisdiction, and rules, conventions, and agreements within the construction industry that control 
performance of the Work. 

 
F.       "Furnish":    Supply  and  deliver  to  Project  site,  ready  for  unloading,  unpacking,  assembly, 

installation, and similar operations. 
 

G.      "Install":    Operations  at  Project  site  including  unloading,  temporarily  storing,  unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing, 
protecting, cleaning, and similar operations. 

 
H.  "Provide":  Furnish and install, complete and ready for the intended use. 

 
I.        "Project Site":  Space available for performing construction activities.  The extent of Project site 

is shown on Drawings  and may or may not be identical with the description of the land on 
which Project is to be built. 

 
 
1.2  INDUSTRY STANDARDS 

 
A.      Applicability   of   Standards:      Unless   the   Contract   Documents   include   more   stringent 

requirements,  applicable construction  industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference. 

 
B.      Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 

otherwise indicated. 
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C.      Copies of Standards:   Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents. 

 
1.  Where copies of standards are needed to perform a required construction activity, obtain 

copies directly from publication source. 
 
 

1.3  ABBREVIATIONS AND ACRONYMS 
 

A.      Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities indicated in Thomson 
Gale's "Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional 
Associations of the U.S." 

 
B.  Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 

Contract Documents, they shall mean the recognized name of the entities in the following list. 
PRIVATE tbl1 

AA  Aluminum Association (The) 
 

AABC  Associated Air Balance Council 
 

AAMA  American Architectural Manufacturers Association 
 

AASHTO  American Association of State Highway and Transportation Officials 
 

AATCC  American Association of Textile Chemists and Colorists 
 

ABAA  Air Barrier Association of America 
 

ABMA  American Bearing Manufacturers Association 
 

ACI  American Concrete Institute 
 

ACPA  American Concrete Pipe Association 
 

AEIC  Association of Edison Illuminating Companies, Inc. (The) 

AF&PA  American Forest & Paper Association 

AGA  American Gas Association 
 

AHAM  Association of Home Appliance Manufacturers 
 

AHRI  Air-Conditioning, Heating, andRefrigeration Institute, The 
 

AI  Asphalt Institute 
 

AIA  American Institute of Architects (The) 
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AISC  American Institute of Steel Construction 
 

AISI  American Iron and Steel Institute 
 

AITC  American Institute of Timber Construction 
 

ALSC  American Lumber Standard Committee, Incorporated 

AMCA  Air Movement and Control Association International, Inc. 

ANSI  American National Standards Institute 

AOSA                  Association of Official Seed Analysts, Inc. 

APA                     APA - The Engineered Wood Association 

APA                     Architectural Precast Association 

API  American Petroleum Institute 
 

ARI  Air-Conditioning & Refrigeration Institute 

ARMA  Asphalt Roofing Manufacturers Association 

ASCE  American Society of Civil Engineers 

ASCE/SEI  American Society of Civil Engineers/Structural Engineering Institute 
(See ASCE) 

 
ASHRAE  American Society of Heating, Refrigerating and Air-Conditioning Engineers 

 
ASME  ASME International 

(American Society of Mechanical Engineers International) 

ASSE  American Society of Sanitary Engineering 

ASTM  ASTM International 
(American Society for Testing and Materials International) 

ATIS  Alliance for Telecommunications Industry Solutions 

AWCMA  American Window Covering Manufacturers Association 
(Now WCMA) 

 
AWCI  Association of the Wall and Ceiling Industry 

 
AWI  Architectural Woodwork Institute 

 
AWPA  American Wood Protection Association 

(Formerly:  American Wood Preservers' Association) 
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AWS  American Welding Society 
 

AWWA  American Water Works Association 
 

BHMA  Builders Hardware Manufacturers Association 
 

BIA  Brick Industry Association (The) 

BICSI  BICSI, Inc. 

BIFMA  BIFMA International 
(Business and Institutional Furniture Manufacturer's Association International) 

BISSC  Baking Industry Sanitation Standards Committee 

CCC  Carpet Cushion Council 
 

CDA  Copper Development Association 

CEA  Canadian Electricity Association 

CEA  Consumer Electronics Association 

CFFA  Chemical Fabrics & Film Association, Inc. 

CGA  Compressed Gas Association 

CIMA  Cellulose Insulation Manufacturers Association 

CISCA  Ceilings & Interior Systems Construction Association 

CISPI  Cast Iron Soil Pipe Institute 

CLFMI  Chain Link Fence Manufacturers Institute 
 

CPA  Composite Panel Association 

CRI  Carpet and Rug Institute (The) 

CRRC  Cool Roof Rating Council 

CRSI  Concrete Reinforcing Steel Institute 
 

CRRC  Cool Roof Rating Council 
 

CSA  Canadian Standards Association 
 

CSA  CSA International 
(Formerly:  IAS - International Approval Services) 
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CSI  Construction Specifications Institute (The) 

CSSB  Cedar Shake & Shingle Bureau 

CTI                      Cooling Technology Institute 
(Formerly:  Cooling Tower Institute) 

DHI  Door and Hardware Institute 

ECA                     Electrical Components Association 
 

EIA                      Electronic Industries Alliance 
 

EIMA                   EIFS Industry Members Association 

EJCDC                 Engineers Joint Contract Documents Committee 

EJMA                  Expansion Joint Manufacturers Association, Inc. 

ESD                     ESD Association 
(Electrostatic Discharge Association) 

 
ETL SEMCO       Intertek ETL SEMCO 

(Formerly:  ITS - Intertek Testing Service NA) 
 

FIBA                    Federation Internationale de Basketball 
(The International Basketball Federation) 

 
FIVB                    Federation Internationale de Volleyball 

(The International Volleyball Federation) 

FM Approvals  FM Approvals LLC 

FM Global           FM Global 
(Formerly:  FMG - FM Global) 

 
FRSA  Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc. 

FSA  Fluid Sealing Association 

FSC                      Forest Stewardship Council 
 

GA                       Gypsum Association 
 

GANA                 Glass Association of North America 
 

GRI  (Part of GSI) 

GS  Green Seal 
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GSI  Geosynthetic Institute 
 

HI  Hydronics Institute 
 

HI/GAMA  Hydronics Institute/Gas Appliance Manufacturers Association 
Division of Air-Conditioning, Heating, and Refrigeration Institute (AHRI) 

 
HMMA  Hollow Metal Manufacturers Association 

(Part of NAAMM) 
 

HPVA  Hardwood Plywood & Veneer Association 
 

HPW  H. P. White Laboratory, Inc. 
 

IAPSC  International Association of Professional Security Consultants 
 

ICBO  International Conference of Building Officials 

ICEA  Insulated Cable Engineers Association, Inc. 

ICRI  International Concrete Repair Institute, Inc. 

ICPA  International Cast Polymer Association 

IEC  International Electrotechnical Commission 
 

IEEE  Institute of Electrical and Electronics Engineers, Inc. (The) 

IES  Illuminating Engineering Society of North America 

IEST  Institute of Environmental Sciences and Technology 
 

IGMA  Insulating Glass Manufacturers Alliance 
 

ILI  Indiana Limestone Institute of America, Inc. 
 

ISA  Instrumentation, Systems, and Automation Society, The 
 

ISO  International Organization for Standardization 
 

ISSFA  International Solid Surface Fabricators Association 
 

ITS  Intertek Testing Service NA 
(Now ETL SEMCO) 

 
ITU  International Telecommunication Union 

 
KCMA  Kitchen Cabinet Manufacturers Association 
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LGSEA  Light Gauge Steel Engineers Association 
 

LMA  Laminating Materials Association 
(Now part of CPA) 

 
LPI  Lightning Protection Institute 

 
MBMA  Metal Building Manufacturers Association 

 
MCA  Metal Construction Association 

MFMA                 Maple Flooring Manufacturers Association, Inc. 

MFMA                 Metal Framing Manufacturers Association, Inc. 

MH                      Material Handling 
(Now MHIA) 

 
MHIA  Material Handling Industry of America 

 
MIA  Marble Institute of America 

 
MPI  Master Painters Institute 

 
MSS  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

NAAMM  National Association of Architectural Metal Manufacturers 

NACE  NACE International 
(National Association of Corrosion Engineers International) 

NADCA  National Air Duct Cleaners Association 

NAGWS  National Association for Girls and Women in Sport 

NAIMA  North American Insulation Manufacturers Association 

NBGQA  National Building Granite Quarries Association, Inc. 

NCAA  National Collegiate Athletic Association (The) 

NCMA  National Concrete Masonry Association 
 

NCTA  National Cable & Telecommunications Association 
 

NEBB  National Environmental Balancing Bureau NECA

 National Electrical Contractors Association 

NeLMA  Northeastern Lumber Manufacturers' Association 
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NEMA  National Electrical Manufacturers Association 
 

NETA  InterNational Electrical Testing Association 
 

NFHS  National Federation of State High School Associations 
 

NFPA  NFPA 
(National Fire Protection Association) 

NFRC  National Fenestration Rating Council 

NGA  National Glass Association 

NHLA  National Hardwood Lumber Association 
 

NLGA  National Lumber Grades Authority 
 

NOFMA  NOFMA:  The Wood Flooring Manufacturers Association 
(Formerly:  National Oak Flooring Manufacturers Association) 

NOMMA  National Ornamental & Miscellaneous Metals Association 

NRCA  National Roofing Contractors Association 

NRMCA  National Ready Mixed Concrete Association 
 

NSF  NSF International 
(National Sanitation Foundation International) 

NSSGA  National Stone, Sand & Gravel Association 

NTMA  National Terrazzo & Mosaic Association, Inc. (The) 

NWFA  National Wood Flooring Association 

PCI  Precast/Prestressed Concrete Institute 
 

PDI  Plumbing & Drainage Institute 

PGI  PVC Geomembrane Institute 

PTI  Post-Tensioning Institute 

RCSC  Research Council on Structural Connections 
 

RFCI  Resilient Floor Covering Institute 
 

RIS  Redwood Inspection Service 
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SAE  SAE International 
 

SCAQMD  South Coast Air Quality Management District 

SCTE  Society of Cable Telecommunications Engineers 

SDI  Steel Deck Institute 

SDI  Steel Door Institute 
 

SEFA  Scientific Equipment and Furniture Association 
 

SEI/ASCE  Structural Engineering Institute/American Society of Civil Engineers 
(See ASCE) 

 
SIA  Security Industry Association 

 
SJI  Steel Joist Institute 

 
SMA  Screen Manufacturers Association 

 
SMACNA  Sheet Metal and Air Conditioning Contractors' 

National Association 
 

SMPTE  Society of Motion Picture and Television Engineers 
 

SPFA  Spray Polyurethane Foam Alliance 
(Formerly:  SPI/SPFD - The Society of the Plastics Industry, Inc.; Spray 

Polyurethane Foam Division) 
 

SPIB  Southern Pine Inspection Bureau (The) 

SPRI  Single Ply Roofing Industry 

SSINA  Specialty Steel Industry of North America 

SSPC  SSPC:  The Society for Protective Coatings 

STI  Steel Tank Institute 

SWI  Steel Window Institute 
 

SWPA  Submersible Wastewater Pump Association 
 

TCA  Tilt-Up Concrete Association 
 

TCNA  Tile Council of North America, Inc. 
 

TEMA  Tubular Exchanger Manufacturers Association 
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TIA/EIA  Telecommunications Industry Association/Electronic Industries Alliance 
 

TMS  The Masonry Society 
 

TPI  Truss Plate Institute, Inc. 
 

TPI  Turfgrass Producers International 
 

TRI  Tile Roofing Institute 
 

UL  Underwriters Laboratories Inc. 

UNI  Uni-Bell PVC Pipe Association 

USAV  USA Volleyball 

USGBC  U.S. Green Building Council 
 

USITT  United States Institute for Theatre Technology, Inc. 

WASTEC  Waste Equipment Technology Association 

WCLIB  West Coast Lumber Inspection Bureau 
 

WCMA  Window Covering Manufacturers Association 
 

WDMA  Window & Door Manufacturers Association 
(Formerly:  NWWDA - National Wood Window and Door Association) 

WI  Woodwork Institute (Formerly:  WIC - Woodwork Institute of California) 

WMMPA  Wood Moulding & Millwork Producers Association 

WSRCA  Western States Roofing Contractors Association 
 

WWPA  Western Wood Products Association 
 
 

C.  Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list. 

PRIVATE tbl2 
DIN  Deutsches Institut fur Normung e.V. 

 
IAPMO  International Association of Plumbing and Mechanical Officials 

 
ICC  International Code Council 

 
ICC-ES  ICC Evaluation Service, Inc. 
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D.      Federal Government Agencies:   Where abbreviations and acronyms are used in Specifications 
or  other  Contract  Documents,  they  shall  mean  the  recognized  name  of  the  entities  in  the 
following list. 

PRIVATE tbl3 
COE  Army Corps of Engineers 

 
CPSC  Consumer Product Safety Commission 

 
DOC  Department of Commerce 

DOD  Department of Defense 

DOE  Department of Energy 

EPA  Environmental Protection Agency 
 

FAA  Federal Aviation Administration 
 

FCC  Federal Communications Commission 
 

FDA  Food and Drug Administration 
 

GSA  General Services Administration 
 

HUD  Department of Housing and Urban Development 
 

LBL  Lawrence Berkeley National Laboratory 
 

NCHRP  National Cooperative Highway Research Program 
(See TRB) 

 
NIST  National Institute of Standards and Technology 

 
OSHA  Occupational Safety & Health Administration 

 
PBS  Public Buildings Service 

(See GSA) 
 

PHS  Office of Public Health and Science 
 

RUS  Rural Utilities Service 
(See USDA) 

 
SD  State Department 

 
TRB  Transportation Research Board 

 
USDA  Department of Agriculture 

 
USP  U.S. Pharmacopeia 
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USPS  Postal Service 
 
 

E.       Standards and Regulations:   Where abbreviations and acronyms are used in Specifications or 
other  Contract  Documents,  they  shall  mean  the  recognized  name  of  the  standards  and 
regulations in the following list. 

PRIVATE tbl4 
ADAAG  Americans with Disabilities Act (ADA) 

Architectural Barriers Act (ABA) 
Accessibility Guidelines for Buildings and Facilities 
Available from U.S. Access Board 

 
CFR  Code of Federal Regulations 

Available from Government Printing Office 
 

DOD  Department of Defense Military Specifications and Standards 
Available from Department of Defense Single Stock Point 

 
DSCC  Defense Supply Center Columbus 

(See FS) 
 

FED-STD  Federal Standard 
(See FS) 

 
FS  Federal Specification 

Available from Department of Defense Single Stock Point 

Available from Defense Standardization Program 

Available from General Services Administration 

Available from National Institute of Building Sciences 
 

FTMS  Federal Test Method Standard 
(See FS) 

 
MIL  (See MILSPEC) 

MIL-STD  (See MILSPEC) 

MILSPEC  Military Specification and Standards 
Available from Department of Defense Single Stock Point 

 
UFAS  Uniform Federal Accessibility Standards 

Available from Access Board 
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F.       State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
list. 

PRIVATE tbl5 
CBHF  State of California, Department of Consumer Affairs Bureau of Home Furnishings and 

Thermal Insulation 
 

CCR  California Code of Regulations 
 

CDHS  California Department of Health Services 
 

CDPH  California Department of Public Health, Indoor Air Quality Section 
 

CPUC  California Public Utilities Commission 
 

TFS  Texas Forest Service 
Forest Resource Development 

 

 
 
 
PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.      Section  includes  requirements  for  temporary  utilities,  support  facilities,  and  security  and 
protection facilities. 

 
B.  Related Requirements: 

 
1.  Division 01   Section   "Summary"   for   work   restrictions   and   limitations   on   utility 

interruptions. 
 
 
1.2  USE CHARGES 

 
A.      General:  Installation and removal of and use charges for temporary facilities shall be included 

in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services 
and facilities without cost, including, but not limited to, Owner's construction forces, Architect, 
testing agencies, and authorities having jurisdiction. 

 
 
1.3  INFORMATIONAL SUBMITTALS 

 
A.     Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 

construction personnel. 
 

B.      Erosion-  and  Sedimentation-Control   Plan:     Show  compliance  with  requirements  of  EPA 
Construction General Permit or authorities having jurisdiction, whichever is more stringent. 

 
C.      Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities having 

jurisdiction.   Indicate Contractor personnel responsible for management of fire prevention 
program. 

 
 
1.4  QUALITY ASSURANCE 

 
A.      Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 

electric service.  Install service to comply with NFPA 70. 
 

B.      Tests  and Inspections:    Arrange  for authorities  having  jurisdiction  to test and inspect  each 
temporary utility before use.  Obtain required certifications and permits. 
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1.5  PROJECT CONDITIONS 

 
A.      Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to assume 

responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  MATERIALS 

 
A.      Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, galvanized-steel, 

chain-link  fabric  fencing;  minimum  6  feet  (1.8 m)  high  with  galvanized-steel  pipe  posts; 
minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull 
posts. 

 
B.      Portable  Chain-Link  Fencing:     Minimum  2-inch  (50-mm),  0.148-inch-  (3.8-mm-)  thick, 

galvanized-steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel 
pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner 
and pull posts, with 1-5/8-inch- (42-mm-) OD top and bottom rails.  Provide concrete bases for 
supporting posts. 

 
 
2.2  TEMPORARY FACILITIES 

 
A.      Field Offices, General:   Prefabricated  or mobile units with serviceable  finishes,  temperature 

controls, and foundations adequate for normal loading. 
 

B.      Common-Use Field Office:  Of sufficient size to accommodate needs of Owner, Architect, and 
construction personnel office activities and to accommodate Project meetings specified in other 
Division 01 Sections.  Keep office clean and orderly. 

 
C.      Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 

materials and equipment for construction operations. 
 
 
2.3  EQUIPMENT 

 
A.      Fire Extinguishers:    Portable,  UL rated;  with class and  extinguishing  agent  as required  by 

locations and classes of fire exposures. 
 

B.      HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

 
1.  Use of gasoline-burning  space heaters, open-flame heaters, or salamander-type  heating 

units is prohibited. 
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2.       Heating Units:  Listed and labeled for type of fuel being consumed, by a qualified testing 
agency acceptable  to authorities  having jurisdiction,  and marked for intended location 
and application. 

3.      Permanent HVAC System:   If Owner authorizes use of permanent HVAC system for 
temporary use during construction, provide filter with MERV of 8 at each return-air grille 
in system and remove  at end of construction and clean HVAC  system as required  in 
Division 01 Section "Closeout Procedures." 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION, GENERAL 

 
A.      Locate facilities where they will serve Project adequately and result in minimum interference 

with performance of the Work.   Relocate and modify facilities as required by progress of the 
Work. 

1.  Locate facilities to limit site disturbance as specified in Division 01 Section "Summary." 

B.  Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

 
 
3.2  TEMPORARY UTILITY INSTALLATION 

 
A.  General:  Install temporary service or connect to existing service. 

 
1.       Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 
 

B.      Water  Service:   There  is now water  service  on site.   Provide  water  by portable  means,  as 
required for construction. 

 
C.      Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 

construction personnel.   Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

 
D.      Heating and Cooling:  Provide temporary heating and cooling required by construction activities 

for curing or drying of completed  installations  or for protecting  installed  construction  from 
adverse effects of low temperatures or high humidity.  Select equipment that will not have a 
harmful effect on completed installations or elements being installed. 

 
E.       Ventilation  and  Humidity  Control:    Provide  temporary  ventilation  required  by construction 

activities for curing or drying of completed installations or for protecting installed construction 
from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 
completed installations or elements being installed.   Coordinate ventilation requirements to 
produce ambient condition required and minimize energy consumption. 
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F.       Electric Power Service:   Provide electric power service and distribution system of sufficient 
size, capacity, and power characteristics required for construction operations. 

 
1.  Install electric power service overhead unless otherwise indicated. 
2.  Connect temporary service to Owner's existing power source, as directed by Owner. 

 
G.      Lighting:  Provide temporary lighting with local switching that provides adequate illumination 

for construction operations, observations, inspections, and traffic conditions. 
 

1.       Install and operate temporary lighting that fulfills security and protection requirements 
without operating entire system. 

 
H.      Telephone Service:  Provide temporary telephone service in common-use facilities for use by all 

construction personnel.  Install one telephone line(s) for each field office. 
 

1.  Provide additional telephone lines for the following: 
 

a.       Provide a dedicated telephone line for each facsimile machine in each field office. 

2.  At each telephone, post a list of important telephone numbers. 

a.  Police and fire departments. 
b.       Ambulance service. 
c.       Contractor's home office. 
d.  Contractor's emergency after-hours telephone number. 
e.  Architect's office. 
f.  Engineers' offices. 
g.  Owner's office. 
h.       Principal subcontractors' field and home offices. 

 
3.       Provide superintendent with cellular telephone or portable two-way radio for use when 

away from field office. 
 

I.        Electronic Communication Service:  Provide a desktop computer, with wireless internet access 
in the primary field office adequate for use by Architect and Owner to access project electronic 
documents and maintain electronic communications. 

 
 
3.3   SUPPORT FACILITIES INSTALLATION 

A.  General:  Comply with the following: 

1.       Provide construction for temporary offices, shops, and sheds located within construction 
area  or  within  30  feet  (9 m)  of  building  lines  that  is  noncombustible  according  to 
ASTM E 136.  Comply with NFPA 241. 

2.  Maintain support facilities until Architect schedules Substantial Completion inspection. 
Remove  before  Substantial  Completion.     Personnel  remaining  after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 
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B.      Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas 
adequate  for  construction  operations.     Locate  temporary  roads  and  paved  areas  within 
construction limits indicated on Drawings. 

 
1.       Provide dust-control treatment that is nonpolluting and nontracking.   Reapply treatment 

as required to minimize dust. 
 

C.      Temporary Use of Permanent Roads and Paved Areas:  Locate temporary roads and paved areas 
in same location as permanent roads and paved areas.  Construct and maintain temporary roads 
and paved areas adequate for construction operations.  Extend temporary roads and paved areas, 
within construction limits indicated, as necessary for construction operations. 

 
1.       Coordinate  elevations  of temporary  roads  and paved  areas with permanent  roads  and 

paved areas. 
2.       Prepare  subgrade  and  install  subbase  and  base  for  temporary  roads  and  paved  areas 

according to Division 31 Section "Earth Moving." 
3.  Recondition   base  after  temporary  use,  including  removing  contaminated   material, 

regrading, proofrolling, compacting, and testing. 
4.       Delay  installation   of  final   course   of  permanent   hot-mix   asphalt   pavement   until 

immediately   before   Substantial   Completion.      Repair   hot-mix   asphalt   base-course 
pavement before installation of final course according to Division 32 Section "Asphalt 
Paving." 

 
D.  Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

 
1.  Protect existing site improvements to remain including curbs, pavement, and utilities. 
2.  Maintain access for fire-fighting equipment and access to fire hydrants. 

E.  Parking:  Provide temporary parking areas for construction personnel. 

F.  Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water. 

 
1.       Dispose  of  rainwater  in  a  lawful  manner  that  will  not  result  in  flooding  Project  or 

adjoining properties or endanger permanent Work or temporary facilities. 
2.  Remove snow and ice as required to minimize accumulations. 

 
G.      Waste  Disposal  Facilities:    Provide  waste-collection  containers  in sizes  adequate  to handle 

waste   from   construction   operations.      Comply   with   requirements   of  authorities   having 
jurisdiction.  Comply with progress cleaning requirements in Division 01 Section "Execution." 

 
H.  Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

 
1.       Truck cranes and similar devices used for hoisting materials are considered "tools and 

equipment" and not temporary facilities. 
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3.4  SECURITY AND PROTECTION FACILITIES INSTALLATION 

 
A.      Protection of Existing Facilities:   Protect existing vegetation,  equipment,  structures,  utilities, 

and other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered.  Repair damage to existing facilities. 

 
B.      Environmental  Protection:     Provide  protection,  operate  temporary  facilities,  and  conduct 

construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

 
C.      Temporary Erosion and Sedimentation Control:   Provide measures to prevent soil erosion and 

discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 
properties and walkways, according to erosion- and sedimentation-control Drawings. 

 
D.      Stormwater  Control:   Comply with requirements  of authorities  having jurisdiction.   Provide 

barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

 
E.       Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 

of trees to protect  vegetation  from damage  from construction  operations.    Protect  tree root 
systems from damage, flooding, and erosion. 

 
F.      Pest Control:  Engage pest-control service to recommend practices to minimize attraction and 

harboring  of  rodents,  roaches,  and  other  pests  and  to  perform  extermination  and  control 
procedures at regular intervals so Project will be free of pests and their residues at Substantial 
Completion.  Perform control operations lawfully, using environmentally safe materials. 

 
G.      Site Enclosure Fence:  Site enclosure fencing to be provided by the Owner and must be in place 

before construction operations begin. 
 

H.      Security Enclosure and Lockup:   Install temporary enclosure around partially completed areas 
of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, 
and similar violations of security.  Lock entrances at end of each work day. 

 
I.        Barricades,  Warning  Signs,  and  Lights:    Comply  with  requirements  of  authorities  having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 
 

J.        Temporary Egress:   Maintain temporary egress from existing occupied facilities as indicated 
and as required by authorities having jurisdiction. 

 
K.      Temporary  Enclosures:     Provide  temporary  enclosures  for  protection  of  construction,  in 

progress and completed, from exposure, foul weather, other construction operations, and similar 
activities.  Provide temporary weathertight enclosure for building exterior. 

 
1.  Where heating or cooling is needed and permanent enclosure is not complete, insulate 

temporary enclosures. 
 

L.       Temporary Fire Protection:   Install and maintain temporary fire-protection  facilities of types 
needed to protect  against  reasonably  predictable  and controllable  fire losses.   Comply  with 
NFPA 241; manage fire prevention program. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

TEMPORARY FACILITIES AND CONTROLS 015000 - 7 

 

 

 
 

1.  Prohibit smoking in construction areas. 
2.       Supervise  welding  operations,  combustion-type  temporary  heating  units,  and  similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 
3.       Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site.  Review needs with local fire department and establish procedures to be 
followed.  Instruct personnel in methods and procedures.  Post warnings and information. 

4.  Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning 
sign stating that hoses are for fire-protection purposes only and are not to be removed. 
Match hose size with outlet size and equip with suitable nozzles. 

 
 
3.5  MOISTURE AND MOLD CONTROL 

 
A.      Contractor's  Moisture  Protection  Plan:   Avoid  trapping  water  in finished  work.   Document 

visible signs of mold that may appear during construction. 
 

B.      Exposed Construction Phase:  Before installation of weather barriers, when materials are subject 
to wetting and exposure and to airborne mold spores, protect materials from water damage and 
keep porous and organic materials from coming into prolonged contact with concrete. 

 
C.      Partially Enclosed Construction  Phase:   After installation  of weather barriers but before full 

enclosure and conditioning of building, when installed materials are still subject to infiltration 
of moisture and ambient mold spores, protect as follows: 

 
1.       Do not load or install drywall or other porous materials or components,  or items with 

high organic content, into partially enclosed building. 
2.  Keep interior spaces reasonably clean and protected from water damage. 
3.  Discard or replace water-damaged and wet material. 
4.  Discard, replace, or clean stored or installed material that begins to grow mold. 
5.       Perform work in a sequence that allows any wet materials adequate time to dry before 

enclosing the material in drywall or other interior finishes. 
 

D.      Controlled Construction Phase of Construction:   After completing and sealing of the building 
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows: 

 
1.  Control moisture and humidity inside building by maintaining effective dry-in conditions. 
2.       Remove  materials that can not be completely restored to their manufactured  moisture 

level within 48 hours. 
 
 
3.6  OPERATION, TERMINATION, AND REMOVAL 

 
A.      Supervision:   Enforce strict discipline in use of temporary facilities.   To minimize waste and 

abuse, limit availability of temporary facilities to essential and intended uses. 
 

B.  Maintenance:  Maintain facilities in good operating condition until removal. 
 

1.       Maintain   operation   of   temporary   enclosures,   heating,   cooling,   humidity   control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 
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C.      Temporary  Facility  Changeover:    Do  not  change  over  from  using  temporary  security  and 
protection facilities to permanent facilities until Substantial Completion. 

 
D.      Termination  and Removal:    Remove  each temporary  facility  when  need  for its service  has 

ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial  Completion.   Complete or, if necessary,  restore permanent construction  that may 
have been delayed  because  of interference  with temporary facility.   Repair  damaged  Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 

 
1.  Materials  and facilities  that constitute  temporary  facilities  are property of Contractor. 

Owner reserves right to take possession of Project identification signs. 
2.  At Substantial Completion, repair, renovate, and clean permanent facilities used during 

construction period.   Comply with final cleaning requirements specified in Division 01 
Section "Closeout Procedures." 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.      Section includes administrative and procedural requirements for selection of products for use in 
Project;   product   delivery,   storage,   and  handling;  manufacturers'   standard  warranties   on 
products; special warranties; and comparable products. 

 
B.  Related Requirements: 

 
1.  Division 01 Section "Substitution Procedures" for requests for substitutions. 

 
 
1.2  DEFINITIONS 

 
A.      Products:   Items obtained for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock.   The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

 
1.       Named Products:   Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents. 

2.       New Products:  Items that have not previously been incorporated into another project or 
facility.    Products  salvaged  or  recycled  from  other  projects  are  not  considered  new 
products. 

3.  Comparable  Product:  Product  that  is  demonstrated  and  approved  through  submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance,  physical  properties,  appearance,  and  other  characteristics  that  equal  or 
exceed those of specified product. 

 
B.      Basis-of-Design  Product  Specification:    A  specification  in  which  a  specific  manufacturer's 

product is named and accompanied by the words "basis-of-design product," including make or 
model  number  or  other  designation,  to  establish  the  significant  qualities  related  to  type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics  for  purposes  of  evaluating  comparable  products  of  additional  manufacturers 
named in the specification. 

 
 
1.3  ACTION SUBMITTALS 

 
A.  Comparable Product Requests:   Submit request for consideration of each comparable product. 

Identify  product  or fabrication  or installation  method  to be replaced.   Include  Specification 
Section number and title and Drawing numbers and titles. 
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1.      Architect's Action:   If necessary, Architect will request additional information or 
documentation  for  evaluation  within  one  week  of  receipt  of  a  comparable  product 
request.  Architect will notify Contractor of approval or rejection of proposed comparable 
product  request  within  15  days  of  receipt  of  request,  or[seven  days  of  receipt  of 
additional information or documentation, whichever is later. 

 
a.  Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 
b.  Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 
 

B.  Basis-of-Design  Product Specification  Submittal:   Comply with requirements  in Division 01 
Section "Submittal Procedures." Show compliance with requirements. 

 
 
1.4  QUALITY ASSURANCE 

 
A.      Compatibility  of Options:   If Contractor  is given option  of selecting  between  two or more 

products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

 
 
1.5  PRODUCT DELIVERY, STORAGE, AND HANDLING 

 
A.      Deliver,  store,  and  handle  products  using  means  and  methods  that  will  prevent  damage, 

deterioration, and loss, including theft and vandalism.   Comply with manufacturer's written 
instructions. 

 
B.  Delivery and Handling: 

 
1.       Schedule   delivery  to  minimize   long-term   storage   at  Project  site  and  to  prevent 

overcrowding of construction spaces. 
2.  Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3.       Deliver  products  to Project site in an undamaged  condition in manufacturer's  original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4.       Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 

 
C.  Storage: 

 
1.  Store products to allow for inspection and measurement of quantity or counting of units. 
2.  Store materials in a manner that will not endanger Project structure. 
3.       Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4.       Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5.  Comply  with  product  manufacturer's  written  instructions  for  temperature,  humidity, 

ventilation, and weather-protection requirements for storage. 
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6.  Protect stored products from damage and liquids from freezing. 
 
 
1.6  PRODUCT WARRANTIES 

 
A.      Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

 
1.       Manufacturer's Warranty:   Written warranty furnished by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner. 
2.       Special  Warranty:    Written  warranty  required  by the Contract  Documents  to provide 

specific rights for Owner. 
 

B.      Special   Warranties:      Prepare   a  written   document   that  contains   appropriate   terms   and 
identification, ready for execution. 

 
1.       Manufacturer's  Standard  Form:   Modified  to include  Project-specific  information  and 

properly executed. 
2.       Specified Form:   When specified forms are included with the Specifications, prepare a 

written document using indicated form properly executed. 
3.       Refer   to   Divisions 02 through 33.   Sections   for   specific   content   requirements   and 

particular requirements for submitting special warranties. 
 

C.  Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1  PRODUCT SELECTION PROCEDURES 
 

A.      General Product Requirements:   Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

 
1.       Provide  products  complete  with  accessories,  trim,  finish,  fasteners,  and  other  items 

needed for a complete installation and indicated use and effect. 
2.       Standard Products:  If available, and unless custom products or nonstandard options are 

specified,  provide  standard  products  of  types  that  have  been  produced  and  used 
successfully in similar situations on other projects. 

3.  Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4.       Where  products  are  accompanied  by  the  term  "as  selected,"  Architect  will  make 
selection. 

5.       Descriptive,  performance,  and  reference  standard  requirements  in  the  Specifications 
establish salient characteristics of products. 

 
B.  Product Selection Procedures: 
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1.       Product:   Where  Specifications  name  a single manufacturer  and product,  provide  the 
named product that complies with requirements.   Comparable products or substitutions 
for Contractor's convenience will not be considered. 

2.       Manufacturer/Source:     Where  Specifications  name  a  single  manufacturer  or  source, 
provide a product by the named manufacturer or source that complies with requirements. 
Comparable   products   or   substitutions   for   Contractor's   convenience   will   not   be 
considered. 

3.  Products: 
 

a.       Restricted   List:      Where   Specifications   include   a   list   of   names   of   both 
manufacturers and products, provide one of the products listed that complies with 
requirements.   Comparable products or substitutions for Contractor's convenience 
will not be considered unless otherwise indicated. 

b.       Nonrestricted List:  Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed 
product, that complies with requirements.    Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product. 

 
4.  Manufacturers: 

 
a.       Restricted  List:    Where  Specifications  include  a  list  of  manufacturers'  names, 

provide   a  product   by  one  of  the  manufacturers   listed  that  complies   with 
requirements.   Comparable products or substitutions for Contractor's convenience 
will not be considered unless otherwise indicated. 

b.       Nonrestricted List:  Where Specifications include a list of available manufacturers, 
provide a product by one of the manufacturers listed, or a product by an unnamed 
manufacturer, that complies with requirements.   Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed manufacturer's 
product. 

 
5.       Basis-of-Design  Product:   Where Specifications  name a product, or refer to a product 

indicated on Drawings, and include a list of manufacturers, provide the specified or 
indicated product or a comparable product by one of the other named manufacturers. 
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics 
that  are  based  on  the  product  named.    Comply  with  requirements  in  "Comparable 
Products" Article for consideration of an unnamed product by one of the other named 
manufacturers. 

 
C.      Visual  Matching  Specification:    Where  Specifications  require  "match  Architect's  sample", 

provide a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches. 

 
1.       If  no  product  available  within  specified  category  matches  and  complies  with  other 

specified requirements,  comply with requirements  in Division 01 Section "Substitution 
Procedures" for proposal of product. 

 
D.      Visual  Selection  Specification:     Where  Specifications  include  the  phrase  "as  selected  by 

Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 
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2.2  COMPARABLE PRODUCTS 

 
A.      Conditions  for  Consideration:    Architect  will  consider  Contractor's  request  for  comparable 

product  when  the  following  conditions  are  satisfied.    If  the  following  conditions  are  not 
satisfied, Architect may return requests without action, except to record noncompliance  with 
these requirements: 

 
1.       Evidence that the proposed product does not require revisions to the Contract Documents, 

that it is consistent with the Contract Documents and will produce the indicated results, 
and that it is compatible with other portions of the Work. 

2.       Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated. 

3.  Evidence that proposed product provides specified warranty. 
4.       List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 
5.  Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following: 

 
1.  Construction layout. 
2.  Field engineering and surveying. 
3.  Installation of the Work. 
4.  Cutting and patching. 
5.  Coordination of Owner-installed products. 
6.  Progress cleaning. 
7.  Starting and adjusting. 
8.  Protection of installed construction. 
9.  Correction of the Work. 

B.  Related Requirements: 

1.  Division 01 Section "Summary" for limits on use of Project site. 
2.       Division 01  Section  "Closeout  Procedures"  for  submitting  final  property  survey  with 

Project Record Documents, recording of Owner-accepted deviations from indicated lines 
and levels, and final cleaning. 

3.  Division 07  Section  "Penetration  Firestopping"  for  patching  penetrations  in  fire-rated 
construction. 

 
 

1.2  INFORMATIONAL SUBMITTALS 
 

A.      Certificates:  Submit certificate signed by land surveyor certifying that location and elevation of 
improvements comply with requirements. 

 
B.      Landfill  Receipts:    Submit  copy of receipts  issued  by a landfill  facility,  licensed  to accept 

hazardous materials, for hazardous waste disposal. 
 

C.  Certified Surveys:  Submit two copies signed by land surveyor. 
 

D.  Final Property Survey:  Submit 10 copies showing the Work performed and record survey data. 
 
 
1.3  QUALITY ASSURANCE 

 
A.      Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 

in jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated. 
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B.      Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements. 

 
1.       Structural Elements:  When cutting and patching structural elements, notify Architect of 

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

 
2.       Operational Elements:  Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

 
3.      Other Construction Elements:   Do not cut and patch other construction elements or 

components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 

 
4.       Visual Elements:   Do not cut and patch construction in a manner that results in visual 

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

 
 
PART 2 - PRODUCTS 

 
 
2.1  MATERIALS 

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

 
1.       For projects requiring compliance with sustainable design and construction practices and 

procedures,  use  products  for  patching  that  comply  with  requirements  of  Division 01 
sustainable design requirements Section. 

 
B.      In-Place Materials:   Use materials for patching identical to in-place materials.   For exposed 

surfaces,  use  materials  that  visually  match  in-place  adjacent  surfaces  to  the  fullest  extent 
possible. 

 
1.       If identical materials are unavailable or cannot be used, use materials that, when installed, 

will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials. 
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PART 3 - EXECUTION 

 
 
3.1  EXAMINATION 

 
A.      Existing  Conditions:    The  existence  and  location  of  underground  and  other  utilities  and 

construction indicated as existing are not guaranteed.   Before beginning sitework, investigate 
and verify the existence and location of underground utilities and other construction affecting 
the Work. 

 
1.       Before construction,  verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service  piping; underground electrical services, 
and other utilities. 

2.       Furnish  location  data  for  work  related  to  Project  that  must  be  performed  by  public 
utilities serving Project site. 

 
B.      Examination and Acceptance of Conditions:   Before proceeding with each component of the 

Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations. 

 
1.       Examine roughing-in for mechanical and electrical systems to verify actual locations of 

connections before equipment and fixture installation. 
2.       Examine walls, floors, and roofs for suitable conditions where products and systems are 

to be installed. 
3.       Verify  compatibility  with  and  suitability  of  substrates,  including  compatibility  with 

existing finishes or primers. 
 

C.      Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

 
 
3.2  PREPARATION 

 
A.      Existing Utility Information:  Furnish information to local utility and Owner that is necessary to 

adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction.   Coordinate with authorities having 
jurisdiction. 

 
B.      Field Measurements:   Take field measurements as required to fit the Work properly.  Recheck 

measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

 
C.     Space  Requirements:     Verify  space  requirements  and  dimensions  of  items  shown 

diagrammatically on Drawings. 
 

D.      Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control 
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of  Contractor,  submit  a  request  for  information  to  Architect  according  to  requirements  in 
Division 01 Section "Project Management and Coordination." 

 
 
3.3  CONSTRUCTION LAYOUT 

 
A.      Verification:    Before  proceeding  to lay out  the Work,  verify layout  information  shown  on 

Drawings, in relation to the property survey and existing benchmarks.   If discrepancies are 
discovered, notify Architect  promptly. 

 
B.  General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 

 
1.  Establish  benchmarks  and  control  points  to  set  lines  and  levels  at  each  story  of 

construction and elsewhere as needed to locate each element of Project. 
2.  Establish limits on use of Project site. 
3.  Establish  dimensions  within  tolerances  indicated.  Do  not  scale  Drawings  to  obtain 

required dimensions. 
4.  Inform installers of lines and levels to which they must comply. 
5.  Check the location, level and plumb, of every major element as the Work progresses. 
6.  Notify  Architect  when  deviations  from  required  lines  and  levels  exceed  allowable 

tolerances. 
7.  Close site surveys with an error of closure equal to or less than the standard established 

by authorities having jurisdiction. 
 

C.      Site Improvements:   Locate and lay out site improvements, including pavements, grading, fill 
and topsoil placement, utility slopes, and rim and invert elevations. 

 
D.      Building Lines and Levels:  Locate and lay out control lines and levels for structures, building 

foundations,  column  grids,  and  floor  levels,  including  those  required  for  mechanical  and 
electrical work.  Transfer survey markings and elevations for use with control lines and levels. 
Level foundations and piers from two or more locations. 

 
E.       Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 

levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Architect. 

 
 
3.4  FIELD ENGINEERING 

 
A.      Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 

points before beginning the Work.   Preserve and protect permanent benchmarks  and control 
points during construction operations. 

 
B.      Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, 

referenced to data established by survey control points.   Comply with authorities having 
jurisdiction for type and size of benchmark. 

 
1.  Record  benchmark  locations,  with  horizontal  and  vertical  data,  on  Project  Record 

Documents. 
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C.      Certified Survey:  On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and sitework. 

 
D.      Final Property Survey:  Engage a land surveyor to prepare a final property survey showing 

significant features (real property) for Project.  Include on the survey a certification, signed by 
land surveyor, that principal metes, bounds, lines, and levels of Project are accurately positioned 
as shown on the survey. 

 
1.  Recording:   At Substantial Completion,  have the final property survey recorded by or 

with authorities having jurisdiction as the official "property survey." 
 
 
3.5  INSTALLATION 

 
A.      General:   Locate the Work and components of the Work accurately, in correct alignment and 

elevation, as indicated. 
 

1.  Make vertical work plumb and make horizontal work level. 
2.  Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3.  Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

 
B.      Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 
 

C.  Install  products  at the time  and under  conditions  that  will  ensure  the best  possible  results. 
Maintain conditions required for product performance until Substantial Completion. 

 
D.      Conduct construction operations so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy. 
 

E.       Sequence the Work and allow adequate clearances to accommodate movement of construction 
items on site and placement in permanent locations. 

 
F.  Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

 
G.      Templates:   Obtain and distribute to the parties involved templates for work specified to be 

factory prepared  and  field installed.    Check  Shop  Drawings  of other  work  to confirm  that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 

 
H.      Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size 

and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work.  Where size and type of attachments are not indicated, verify size 
and type required for load conditions. 

 
1.  Mounting Heights:   Where  mounting  heights  are not indicated,  mount components  at 

heights directed by Architect. 
2.  Allow for building movement, including thermal expansion and contraction. 
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3.       Coordinate   installation   of  anchorages.      Furnish   setting   drawings,   templates,   and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.   Deliver 
such items to Project site in time for installation. 

 
I.        Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 

arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 
 

J.        Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous. 

 
 
3.6  CUTTING AND PATCHING 

 
A.  Cutting  and  Patching,  General:  Employ  skilled  workers  to  perform  cutting  and  patching. 

Proceed with cutting and patching at the earliest feasible time, and complete without delay. 
 

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

 
B.      Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 

during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

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

 
D.  Protection:  Protect  in-place  construction  during  cutting  and  patching  to  prevent  damage. 

Provide  protection  from  adverse  weather  conditions  for  portions  of  Project  that  might  be 
exposed during cutting and patching operations. 

 
E.       Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 
 

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

 
G.      Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations. 

 
1.       In  general,  use  hand  or  small  power  tools  designed  for  sawing  and  grinding,  not 

hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

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

diamond-core drill. 
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4.  Excavating  and  Backfilling:  Comply  with  requirements  in  applicable  Division 31 
Sections where required by cutting and patching operations. 

5.       Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 
removed.   Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 
entrance of moisture or other foreign matter after cutting. 

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

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

 
1.       Inspection:     Where   feasible,   test  and  inspect   patched   areas   after  completion   to 

demonstrate physical integrity of installation. 
2.       Exposed  Finishes:     Restore  exposed  finishes  of  patched  areas  and  extend  finish 

restoration into retained adjoining construction in a manner that will minimize evidence 
of patching and refinishing. 

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

4.       Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

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

 
I.        Cleaning:   Clean areas and spaces where cutting and patching are performed.   Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces. 
 
 
3.7  PROGRESS CLEANING 

 
A.      General:     Clean  Project  site  and  work  areas  daily,  including  common  areas.     Enforce 

requirements strictly.  Dispose of materials lawfully. 
 

1.       Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2.  Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F (27 deg C). 

3.  Containerize  hazardous  and  unsanitary  waste  materials  separately  from  other  waste. 
Mark containers appropriately and dispose of legally, according to regulations. 

B.  Site:  Maintain Project site free of waste materials and debris. 

C.      Work Areas:   Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

 
1.  Remove liquid spills promptly. 
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2.  Where dust would impair proper execution  of the Work, broom-clean  or vacuum  the 
entire work area, as appropriate. 

 
D.      Installed  Work:    Keep  installed  work  clean.    Clean  installed  surfaces  according  to written 

instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended.   If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

 
E.  Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

 
F.       Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 
 

G.      Waste Disposal:   Do not bury or burn waste materials on-site.   Do not wash waste materials 
down sewers or into waterways. 

 
H.      During  handling  and  installation,  clean  and  protect  construction  in  progress  and  adjoining 

materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

 
I.        Clean and provide maintenance on completed construction as frequently as necessary through 

the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects. 

 
J.        Limiting   Exposures:     Supervise   construction   operations   to  assure   that  no  part  of  the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period. 

 
 
3.8  STARTING AND ADJUSTING 

 
A.     Start  equipment  and  operating  components  to  confirm  proper  operation.     Remove 

malfunctioning units, replace with new units, and retest. 
 

B.      Adjust  equipment  for  proper  operation.    Adjust  operating  components  for  proper  operation 
without binding. 

 
C.  Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties. 

Replace damaged and malfunctioning controls and equipment. 
 

D.  Manufacturer's Field Service:   Comply with qualification requirements in Division 01 Section 
"Quality Requirements." 

 
 
3.9  PROTECTION OF INSTALLED CONSTRUCTION 

 
A.      Provide final protection and maintain conditions that ensure installed Work is without damage 

or deterioration at time of Substantial Completion. 
 

B.  Comply with manufacturer's written instructions for temperature and relative humidity. 
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END OF SECTION 017300 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes administrative and procedural requirements for the following: 
 

1.  Salvaging nonhazardous construction waste. 
2.  Recycling nonhazardous construction waste. 
3.  Disposing of nonhazardous construction waste. 

B.  Related Requirements: 

1.  Division 04 Section "Unit Masonry" for disposal requirements for masonry waste. 
2.  Division 04 Section  "Stone  Masonry"  for  disposal  requirements  for excess  stone  and 

stone waste. 
3.  Division 31 Section "Site Clearing" for disposition of waste resulting from site clearing 

and removal of above- and below-grade improvements. 
 
 
1.2  DEFINITIONS 

 
A.      Construction Waste:  Building and site improvement materials and other solid waste resulting 

from construction, remodeling, renovation, or repair operations.  Construction waste includes 
packaging. 

 
B.      Demolition  Waste:    Building  and  site  improvement  materials  resulting  from  demolition  or 

selective demolition operations. 
 

C.      Disposal:     Removal  off-site  of  demolition  and  construction  waste  and  subsequent  sale, 
recycling,   reuse,   or  deposit   in  landfill   or  incinerator   acceptable   to  authorities   having 
jurisdiction. 

 
D.      Recycle:     Recovery  of  demolition   or  construction   waste  for  subsequent   processing   in 

preparation for reuse. 
 

E.       Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another 
facility. 

 
F.       Salvage   and   Reuse:      Recovery   of   demolition   or   construction   waste   and   subsequent 

incorporation into the Work. 
 
 
1.3  PERFORMANCE REQUIREMENTS 

 
A.      General:   Achieve end-of-Project rates for salvage/recycling  of 75 percent by weight of total 

non-hazardous  solid  waste  generated  by  the  Work.     Facilitate  recycling  and  salvage  of 
materials. 
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1.4  ACTION SUBMITTALS 

 
A.  Waste Management  Plan:   Submit plan within 30 days of date established  for the Notice to 

Proceed. 
 
 
1.5  INFORMATIONAL SUBMITTALS 

 
A.      Waste Reduction  Progress Reports:   Concurrent  with each Application  for Payment,  submit 

report.  Include the following information: 
 

1.  Material category. 
2.  Generation point of waste. 
3.  Total quantity of waste in tons. 
4.  Quantity of waste salvaged, both estimated and actual in tons. 
5.  Quantity of waste recycled, both estimated and actual in tons. 
6.  Total quantity of waste recovered (salvaged plus recycled) in tons. 
7.  Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste. 

 
B.      Waste Reduction Calculations:   Before request for Substantial Completion, submit calculated 

end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated 
by the Work. 

 
C.      Records  of  Donations:    Indicate  receipt  and  acceptance  of  salvageable  waste  donated  to 

individuals and organizations.  Indicate whether organization is tax exempt. 
 

D.      Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and 
organizations.  Indicate whether organization is tax exempt. 

 
E.       Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste 

by  recycling  and  processing  facilities  licensed  to  accept  them.    Include  manifests,  weight 
tickets, receipts, and invoices. 

 
F.       Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills 

and incinerator facilities licensed to accept them.   Include manifests, weight tickets, receipts, 
and invoices. 

 
G.      Submittal:    Provide  report,  signed  by Contractor,  tabulating  total  waste  material,  quantities 

diverted and means by which it is diverted, and statement that requirements have been met. 
 

H.  Qualification Data:  For waste management coordinator. 
 
 
1.6  QUALITY ASSURANCE 

 
A.      Waste   Management   Conference:      Conduct   conference   at  Project   site  to  comply   with 

requirements in Division 01 Section "Project Management and Coordination." 
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1.7  WASTE MANAGEMENT PLAN 

 
A.      General:   Develop a waste management plan according to ASTM E 1609 and requirements in 

this Section.   Plan shall consist of waste identification, waste reduction work plan, and 
cost/revenue analysis.  Indicate quantities by weight or volume, but use same units of measure 
throughout waste management plan. 

 
B.      Waste Identification:  Indicate anticipated types and quantities of site-clearing and construction 

waste generated by the Work.  Include estimated quantities and assumptions for estimates. 
 

C.      Waste Reduction Work Plan:  List each type of waste and whether it will be salvaged, recycled, 
or disposed of in landfill or incinerator.   Include points of waste generation, total quantity of 
each type of waste, quantity for each means of recovery, and handling and transportation 
procedures. 

 
1.       Salvaged Materials for Reuse:   For materials that will be salvaged and reused in this 

Project, describe methods for preparing salvaged materials before incorporation into the 
Work. 

2.  Salvaged  Materials  for  Sale:  For  materials  that  will  be  sold  to  individuals  and 
organizations, include list of their names, addresses, and telephone numbers. 

3.       Salvaged Materials for Donation:   For materials that will be donated to individuals and 
organizations, include list of their names, addresses, and telephone numbers. 

4.       Recycled Materials:   Include list of local receivers and processors and type of recycled 
materials each will accept.  Include names, addresses, and telephone numbers. 

5.       Disposed  Materials:   Indicate  how and where materials  will be disposed  of.   Include 
name, address, and telephone number of each landfill and incinerator facility. 

6.  Handling and Transportation Procedures:  Include method that will be used for separating 
recyclable waste including sizes of containers, container labeling, and designated location 
where materials separation will be performed. 

 
 
PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1  PLAN IMPLEMENTATION 
 

A.      General:  Implement approved waste management plan.  Provide handling, containers, storage, 
signage,  transportation,  and  other  items  as  required  to  implement  waste  management  plan 
during the entire duration of the Contract. 

 
B.      Waste Management Coordinator:   Engage a waste management coordinator to be responsible 

for implementing, monitoring, and reporting status of waste management work plan. 
 

C.      Training:      Train   workers,   subcontractors,   and   suppliers   on  proper   waste   management 
procedures, as appropriate for the Work occurring at Project site. 

 
1.       Distribute waste management plan to everyone concerned within three days of submittal 

return. 

UNOFFICIAL 
 WEBSITE 

 COPY



CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419 - 4 

Contract # T201280104 
Appendix A – Technical Specifications 

 

 

 
2.       Distribute waste management plan to entities when they first begin work on-site.  Review 

plan procedures and locations established for salvage, recycling, and disposal. 
 

D.      Site  Access  and  Temporary  Controls:    Conduct  waste  management  operations  to  ensure 
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

 
1.       Designate and label specific areas on Project site necessary for separating materials that 

are to be salvaged, recycled, reused, donated, and sold. 
2.  Comply  with Division 01 Section  "Temporary  Facilities  and Controls"  for controlling 

dust and dirt, environmental protection, and noise control. 
 
 
3.2  RECYCLING CONSTRUCTION WASTE, GENERAL 

 
A.  General:  Recycle paper and beverage containers used by on-site workers. 

 
B.      Recycling Receivers and Processors:   List below is provided for information only; available 

recycling receivers and processors include, but are not limited to, the following: 
 

1.  Fitzgeralds Salvage & Recycling, 17115 Fitzgeralds Road, Lincoln, DE. 
 

C.      Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives received for 
recycling waste materials shall accrue to Owner. 

 
D.      Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  Separate 

recyclable waste by type at Project site to the maximum extent practical according to approved 
construction waste management plan. 

 
1.       Provide appropriately marked containers  or bins for controlling  recyclable  waste until 

they are removed from Project site.  Include list of acceptable and unacceptable materials 
at each container and bin. 

 
a.  Inspect containers and bins for contamination and remove contaminated materials 

if found. 
 

2.       Stockpile processed materials on-site without intermixing  with other materials.   Place, 
grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

3.       Stockpile  materials  away  from  construction  area.    Do  not  store  within  drip  line  of 
remaining trees. 

4.  Store components off the ground and protect from the weather. 
5.       Remove recyclable waste from Owner's property and transport to recycling receiver or 

processor. 
 
 
3.3   RECYCLING CONSTRUCTION WASTE 

A.  Packaging: 

1.       Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry 
location. 
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2.  Polystyrene Packaging:  Separate and bag materials. 
3.       Pallets:   As much as possible,  require deliveries  using pallets to remove pallets from 

Project site.   For pallets that remain on-site, break down pallets into component wood 
pieces and comply with requirements for recycling wood. 

4.       Crates:  Break down crates into component wood pieces and comply with requirements 
for recycling wood. 

 
B.  Wood Materials: 

 
1.  Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 
2.  Clean Sawdust:  Bag sawdust that does not contain painted or treated wood. 

 
C.      Gypsum Board:   Stack large clean pieces on wood pallets or in container and store in a dry 

location. 
 

1.       Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper 
or hammer mill.  Screen out paper after grinding. 

 
 
3.4  DISPOSAL OF WASTE 

 
A.      General:   Except for items or materials to be salvaged, recycled, or otherwise reused, remove 

waste  materials  from  Project  site  and  legally  dispose  of  them  in  a  landfill  or  incinerator 
acceptable to authorities having jurisdiction. 

 
1.       Except as otherwise specified, do not allow waste materials that are to be disposed of 

accumulate on-site. 
2.       Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
 

B.  Burning:  Do not burn waste materials. 
 

C.  Disposal:  Remove waste materials from Owner's property and legally dispose of them. 

END OF SECTION 017419 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes administrative  and procedural requirements  for contract closeout,  including, 
but not limited to, the following: 

 
1.  Substantial Completion procedures. 
2.  Final completion procedures. 
3.  Warranties. 
4.  Final cleaning. 
5.  Repair of the Work. 

B.  Related Requirements: 

1.  Division 01  Section  "Photographic  Documentation"  for  submitting  final  completion 
construction photographic documentation. 

2.  Division 01 Section "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

3.  Division 01 Section "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data. 

4.  Division 01  Section  "Demonstration  and  Training"  for  requirements  for  instructing 
Owner's personnel. 

5.  Divisions 02 through 33 Sections for specific closeout and special cleaning requirements 
for the Work in those Sections. 

 
 
1.2  ACTION SUBMITTALS 

 
A.  Product Data:  For cleaning agents. 

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

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

 
1.3  CLOSEOUT SUBMITTALS 

 
A.  Certificates of Release:  From authorities having jurisdiction. 

B.  Certificate of Insurance:  For continuing coverage. 

C.  Field Report:  For pest control inspection. 
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1.4  MAINTENANCE MATERIAL SUBMITTALS 

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

other Sections. 
 
 
1.5  SUBSTANTIAL COMPLETION PROCEDURES 

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

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

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

prior to requesting inspection for determining date of Substantial Completion.  List items below 
that are incomplete at time of request. 

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

permitting  Owner  unrestricted  use  of  the  Work  and  access  to  services  and  utilities. 
Include occupancy permits, operating certificates, and similar releases. 

2.       Submit  closeout  submittals  specified  in other  Division 01  Sections,  including  project 
record documents, operation and maintenance manuals, final completion construction 
photographic documentation, damage or settlement surveys, property surveys, and similar 
final record information. 

3.       Submit  closeout  submittals  specified  in  individual  Divisions 02 through 33  Sections, 
including specific warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents. 

4.  Submit maintenance material submittals specified in individual Divisions 02 through 33 
Sections, including tools, spare parts, extra materials, and similar items, and deliver to 
location designated by Architect.   Label with manufacturer's  name and model number 
where applicable. 

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

maintenance material submittal items, including name and quantity of each item 
and  name  and  number  of  related  Specification   Section.     Obtain  Architect's 
signature for receipt of submittals. 

 
5.  Submit test/adjust/balance records. 
6.       Submit   sustainable   design   submittals   required   in   Division 01   sustainable   design 

requirements Section and in individual Division 02 through 33 Sections. 
7.      Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
 

C.      Procedures Prior to Substantial Completion:   Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion.  List items below 
that are incomplete at time of request. 

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

personnel of changeover in security provisions. 
3.  Complete startup and testing of systems and equipment. 
4.  Perform preventive maintenance on equipment used prior to Substantial Completion. 
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5.       Instruct  Owner's  personnel  in  operation,  adjustment,  and  maintenance  of  products, 

equipment, and systems.   Submit demonstration and training video recordings specified 
in Division 01 Section "Demonstration and Training." 

6.  Advise Owner of changeover in heat and other utilities. 
7.       Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8.      Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9.  Complete final cleaning requirements, including touchup painting. 
10.     Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 
 

D.      Inspection:    Submit  a written  request  for inspection  to determine  Substantial  Completion  a 
minimum of 10 days prior to date the work will be completed and ready for final inspection and 
tests.  On receipt of request, Architect will either proceed with inspection or notify Contractor 
of unfulfilled requirements.   Architect will prepare the Certificate of Substantial  Completion 
after inspection or will notify Contractor of items, either on Contractor's list or additional items 
identified by Architect, that must be completed or corrected before certificate will be issued. 

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

incomplete is completed or corrected. 
2.  Results of completed inspection will form the basis of requirements for final completion. 

 
 
1.6  FINAL COMPLETION PROCEDURES 

 
A.      Preliminary Procedures:  Before requesting final inspection for determining final completion, 

complete the following: 
 

1.  Submit  a  final  Application  for  Payment  according  to  Division 01  Section  "Payment 
Procedures." 

2.      Certified List of Incomplete Items:   Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Architect.  Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

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

4.  Submit pest-control final inspection report and warranty. 
5.       Instruct  Owner's  personnel  in  operation,  adjustment,  and  maintenance  of  products, 

equipment, and systems. 
 

B.      Inspection:  Submit a written request for final inspection to determine acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.   Architect will prepare a final Certificate  for Payment after inspection  or will 
notify Contractor of construction that must be completed or corrected before certificate will be 
issued. 

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

incomplete is completed or corrected. 
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1.7  LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

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

construction  operations  for  incomplete  items  and  items  needing  correction  including,  if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

 
1.  Organize list of spaces in sequential order. 
2.       Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 
3.  Submit list of incomplete items in the following format: 

 
a.  MS Excel electronic file.  Architect] will return annotated copy. 
b.  PDF electronic file.  Architect will return annotated copy. 
c.       Three paper copies unless otherwise indicated.  Architect will return two copies. 

 
 
1.8  SUBMITTAL OF PROJECT WARRANTIES 

 
A.      Time of Submittal:  Submit written warranties on request of Architect for designated portions of 

the Work where commencement of warranties other than date of Substantial Completion is 
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty. 

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

Project Manual. 
 

1.       Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
(215-by-280-mm) paper. 

2.  Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.   Provide a typed description of the product or 
installation,  including  the name  of the product  and the name,  address,  and telephone 
number of Installer. 

3.  Identify   each   binder   on   the   front   and   spine   with   the   typed   or   printed   title 
"WARRANTIES," Project name, and name of Contractor. 

4.       Warranty Electronic File:   Scan warranties and bonds and assemble complete warranty 
and bond submittal package into a single indexed electronic PDF file with links enabling 
navigation  to  each  item.     Provide  bookmarked  table  of  contents  at  beginning  of 
document. 

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

PART 2 - PRODUCTS 

2.1  MATERIALS 
 

A.      Cleaning  Agents:     Use  cleaning  materials  and  agents  recommended  by  manufacturer  or 
fabricator  of  the  surface  to  be  cleaned.    Do  not  use  cleaning  agents  that  are  potentially 
hazardous to health or property or that might damage finished surfaces. 
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1.       Use  cleaning  products  that  comply  with  Green  Seal's  GS-37,  or  if  GS-37  is  not 

applicable, use products that comply with the California Code of Regulations maximum 
allowable VOC levels. 

 
 
PART 3 - EXECUTION 

 
 
3.1  FINAL CLEANING 

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

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

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

surface  or  unit  to  condition  expected  in  an  average  commercial  building  cleaning  and 
maintenance program.  Comply with manufacturer's written instructions. 

 
1.       Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a designated portion of Project: 
 

a.       Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b.       Sweep paved areas broom clean.   Remove petrochemical spills, stains, and other 
foreign deposits. 

c.       Rake  grounds  that  are  neither  planted  nor  paved  to  a  smooth,  even-textured 
surface. 

d.  Remove  tools,  construction  equipment,  machinery,  and  surplus  material  from 
Project site. 

e.  Remove snow and ice to provide safe access to building. 
f.        Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.   Avoid disturbing natural 
weathering of exterior surfaces.   Restore reflective surfaces to their original 
condition. 

g.  Remove  debris  and  surface  dust  from  limited  access  spaces,  including  roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h.  Sweep concrete floors broom clean in unoccupied spaces. 
i.  Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 

according to manufacturer's recommendations if visible soil or stains remain. 
j.  Clean transparent  materials,  including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. 
Replace chipped or broken glass and other damaged transparent materials.  Polish 
mirrors and glass, taking care not to scratch surfaces. 

k.  Remove labels that are not permanent. 
l.  Wipe  surfaces  of  mechanical  and  electrical  equipment  and  similar  equipment. 

Remove   excess  lubrication,   paint  and  mortar   droppings,   and  other  foreign 
substances. 

m.      Clean plumbing  fixtures to a sanitary condition,  free of stains,  including  stains 
resulting from water exposure. 
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n.       Replace  disposable  air  filters  and  clean  permanent  air  filters.    Clean  exposed 

surfaces of diffusers, registers, and grills. 
o.  Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 
p.  Leave Project clean and ready for occupancy. 

 
C.  Pest  Control:  Comply  with  pest  control  requirements  in  Division 01  Section  "Temporary 

Facilities and Controls." Prepare written report. 
 
 
3.2  REPAIR OF THE WORK 

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

Substantial Completion. 
 

B.      Repair or remove and replace defective construction.   Repairing includes replacing defective 
parts,  refinishing  damaged  surfaces,  touching  up  with  matching  materials,  and  properly 
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 
provide  replacements.    Remove  and  replace  operating  components  that  cannot  be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition. 

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

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

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

a.      Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required labels and 
identification. 

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

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

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

 
 
END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.      Section  includes  administrative  and  procedural  requirements  for  preparing  operation  and 
maintenance manuals, including the following: 

 
1.  Operation and maintenance documentation directory. 
2.  Emergency manuals. 
3.  Operation manuals for systems, subsystems, and equipment. 
4.  Product maintenance manuals. 
5.  Systems and equipment maintenance manuals. 

B.  Related Requirements: 

1.  Divisions 02  through  33  Sections  for  specific  operation  and  maintenance   manual 
requirements for the Work in those Sections. 

 
 
1.2  CLOSEOUT SUBMITTALS 

 
A.      Manual  Content:    Operations  and  maintenance  manual  content  is  specified  in  individual 

Specification  Sections  to be reviewed  at the time  of Section  submittals.    Submit  reviewed 
manual content formatted and organized as required by this Section. 

 
1.  Architect will comment on whether content of operations and maintenance submittals are 

acceptable. 
2.  Where applicable, clarify and update reviewed manual content to correspond to revisions 

and field conditions. 
 

B.  Format:  Submit operations and maintenance manuals in the following format: 
 

1.  PDF electronic file.  Assemble each manual into a composite electronically indexed file. 
Submit on digital media acceptable to Architect. 

 
a.       Name each indexed document file in composite electronic index with applicable 

item name.  Include a complete electronically linked operation and maintenance 
directory. 

b.  Enable inserted reviewer comments on draft submittals. 
 

2.  Three paper copies.   Include a complete operation and maintenance directory.   Enclose 
title pages and directories in clear plastic sleeves.  Architect will return two copies. 
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C.      Manual  Submittal:    Submit  each  manual  in  final  form  prior  to  requesting  inspection  for 
Substantial Completion and at least 15 days before commencing demonstration and training. 
Architect and Commissioning Authority will return copy with comments. 

 
1.       Correct or revise each manual to comply with Architect's and Commissioning Authority's 

comments.    Submit  copies  of  each  corrected  manual  within  15  days  of  receipt  of 
Architect's and   Commissioning   Authority's   comments   and   prior   to   commencing 
demonstration and training. 

 
 
PART 2 - PRODUCTS 

 

2.1   REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A.  Directory: Prepare   a   single,   comprehensive   directory   of   emergency,   operation,   and 
maintenance  data and materials,  listing items and their location  to facilitate  ready access to 
desired information. 

 
B.      Organization:  Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system. 
Each manual shall contain the following materials, in the order listed: 

 
1.  Title page. 
2.  Table of contents. 
3.  Manual contents. 

 
C.  Title Page:  Include the following information: 

 
1.  Subject matter included in manual. 
2.  Name and address of Project. 
3.  Name and address of Owner. 
4.  Date of submittal. 
5.  Name and contact information for Contractor. 
6.  Name and contact information for Construction Manager. 
7.  Name and contact information for Architect. 
8.  Name and contact information for Commissioning Authority. 
9.       Names and contact information for major consultants to the Architect that designed the 

systems contained in the manuals. 
10.  Cross-reference to related systems in other operation and maintenance manuals. 

 
D.      Table of Contents:  List each product included in manual, identified by product name, indexed 

to the content of the volume, and cross-referenced to Specification Section number in Project 
Manual. 

 
E.       Manual Contents:   Organize into sets of manageable size.  Arrange contents alphabetically by 

system,   subsystem,   and  equipment.     If  possible,   assemble   instructions   for  subsystems, 
equipment, and components of one system into a single binder. 
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F.  Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

 
1.       Electronic Files:  Use electronic files prepared by manufacturer where available.  Where 

scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2.       File Names and Bookmarks:  Enable bookmarking of individual documents based on file 
names.  Name document files to correspond to system, subsystem, and equipment names 
used in manual directory and table of contents.   Group documents for each system and 
subsystem into individual composite bookmarked files, then create composite manual, so 
that resulting bookmarks reflect the system, subsystem, and equipment names in a readily 
navigated file tree.  Configure electronic manual to display bookmark panel on opening 
file. 

 
G.  Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled volumes. 

 
1.       Binders:      Heavy-duty,   three-ring,   vinyl-covered,   loose-leaf   binders,   in   thickness 

necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) 
paper;  with  clear  plastic  sleeve  on  spine  to hold  label  describing  contents  and  with 
pockets inside covers to hold folded oversize sheets. 

 
a.       Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE    MANUAL,"   Project   title   or   name,   subject   matter   of 
contents, and indicate Specification Section number on bottom of spine.  Indicate 
volume number for multiple-volume sets. 

 
2.  Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual. 

Mark each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

3.       Protective  Plastic Sleeves:   Transparent  plastic sleeves designed to enclose diagnostic 
software storage media for computerized electronic equipment. 

4.  Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 
 

a.       If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

b.       If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes  and  bind  envelopes  in rear  of  manual.    At  appropriate  locations  in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations. 

 
 
2.2  EMERGENCY MANUALS 

 
A.  Content:  Organize manual into a separate section for each of the following: 

 
1.  Type of emergency. 
2.  Emergency instructions. 
3.  Emergency procedures. 
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B.      Type of Emergency:  Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component: 

 
1.  Fire. 
2.  Flood. 
3.  Gas leak. 
4.  Water leak. 
5.  Power failure. 
6.  Water outage. 
7.  System, subsystem, or equipment failure. 
8.  Chemical release or spill. 

 
C.      Emergency Instructions:   Describe and explain warnings, trouble indications, error messages, 

and similar codes and signals.   Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties. 

 
D.  Emergency Procedures:  Include the following, as applicable: 

 
1.  Instructions on stopping. 
2.  Shutdown instructions for each type of emergency. 
3.  Operating instructions for conditions outside normal operating limits. 
4.  Required sequences for electric or electronic systems. 
5.  Special operating instructions and procedures. 

 
 

2.3  OPERATION MANUALS 
 

A.      Content:    In  addition  to  requirements  in  this  Section,  include  operation  data  required  in 
individual Specification Sections and the following information: 

 
1.  System,  subsystem,  and  equipment  descriptions.  Use  designations  for  systems  and 

equipment indicated on Contract Documents. 
2.  Performance and design criteria if Contractor is delegated design responsibility. 
3.  Operating standards. 
4.  Operating procedures. 
5.  Operating logs. 
6.  Wiring diagrams. 
7.  Control diagrams. 
8.  Piped system diagrams. 
9.  Precautions against improper use. 
10.  License requirements including inspection and renewal dates. 

B.  Descriptions:  Include the following: 

1.  Product name and model number.   Use designations for products indicated on Contract 
Documents. 

2.  Manufacturer's name. 
3.  Equipment identification with serial number of each component. 
4.  Equipment function. 
5.  Operating characteristics. 
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6.  Limiting conditions. 
7.  Performance curves. 
8.  Engineering data and tests. 
9.  Complete nomenclature and number of replacement parts. 

C.  Operating Procedures:  Include the following, as applicable: 

1.  Startup procedures. 
2.  Equipment or system break-in procedures. 
3.  Routine and normal operating instructions. 
4.  Regulation and control procedures. 
5.  Instructions on stopping. 
6.  Normal shutdown instructions. 
7.  Seasonal and weekend operating instructions. 
8.  Required sequences for electric or electronic systems. 
9.  Special operating instructions and procedures. 

 
D.      Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 

installed. 
 

E.      Piped Systems:   Diagram piping as installed, and identify color-coding where required for 
identification. 

 
 

2.4  PRODUCT MAINTENANCE MANUALS 
 

A.  Content:  Organize  manual  into  a  separate  section  for  each  product,  material,  and  finish. 
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below. 

 
B.      Source Information:   List each product included in manual, identified  by product name and 

arranged  to  match  manual's  table  of  contents.    For  each  product,  list  name,  address,  and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual. 

 
C.  Product Information:  Include the following, as applicable: 

 
1.  Product name and model number. 
2.  Manufacturer's name. 
3.  Color, pattern, and texture. 
4.  Material and chemical composition. 
5.  Reordering information for specially manufactured products. 

 
D.  Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

 
1.  Inspection procedures. 
2.  Types of cleaning agents to be used and methods of cleaning. 
3.  List of cleaning agents and methods of cleaning detrimental to product. 
4.  Schedule for routine cleaning and maintenance. 
5.  Repair instructions. 
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E.       Repair Materials and Sources:   Include lists of materials and local sources of materials  and 
related services. 

 
F.       Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 
 
 

2.5  SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 
 

A.      Content:   For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below. 

 
B.      Source Information:  List each system, subsystem, and piece of equipment included in manual, 

identified by product name and arranged to match manual's table of contents.  For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual. 

 
C.      Manufacturers'   Maintenance   Documentation:     Manufacturers'   maintenance   documentation 

including the following information for each component part or piece of equipment: 
 

1.  Standard maintenance instructions and bulletins. 
2.  Drawings,  diagrams,  and instructions  required  for maintenance,  including disassembly 

and component removal, replacement, and assembly. 
3.  Identification and nomenclature of parts and components. 
4.  List of items recommended to be stocked as spare parts. 

 
D.     Maintenance Procedures:   Include the following information and items that detail essential 

maintenance procedures: 
 

1.  Test and inspection instructions. 
2.  Troubleshooting guide. 
3.  Precautions against improper maintenance. 
4.  Disassembly; component removal, repair, and replacement; and reassembly instructions. 
5.  Aligning, adjusting, and checking instructions. 
6.  Demonstration and training video recording, if available. 

 
E.       Maintenance  and  Service  Schedules:    Include  service  and  lubrication  requirements,  list  of 

required   lubricants   for   equipment,   and   separate   schedules   for   preventive   and   routine 
maintenance and service with standard time allotment. 

 
F.       Spare Parts List and Source Information:   Include lists of replacement and repair parts, with 

parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services. 

 
G.      Maintenance  Service  Contracts:   Include  copies  of maintenance  agreements  with name  and 

telephone number of service agent. 
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H.      Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds. 

 
 
PART 3 - EXECUTION 

 
 
3.1  MANUAL PREPARATION 

 
A.      Emergency Manual:  Assemble a complete set of emergency information indicating procedures 

for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated. 

 
B.      Product Maintenance Manual:   Assemble a complete set of maintenance data indicating care 

and maintenance of each product, material, and finish incorporated into the Work. 
 

C.      Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

 
D.      Manufacturers'  Data:   Where  manuals  contain  manufacturers'  standard  printed  data,  include 

only sheets  pertinent  to product  or component  installed.   Mark each sheet to identify each 
product or component  incorporated  into the Work.   If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents. 
Identify data applicable to the Work and delete references to information not applicable. 

 
E.       Drawings:     Prepare  drawings  supplementing  manufacturers'  printed  data  to  illustrate  the 

relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams.  Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

 
1.  Do  not  use  original  project  record  documents  as  part  of  operation  and  maintenance 

manuals. 
 

F.       Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation. 

 
 
END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section  includes  administrative  and  procedural  requirements  for  project  record  documents, 
including the following: 

 
1.  Record Drawings. 
2.  Record Specifications. 
3.  Record Product Data. 

B.  Related Requirements: 

1.  Division 01 Section "Operation and Maintenance Data" for operation and maintenance 
manual requirements. 

2.  Divisions 02 through 33 Sections for specific requirements for project record documents 
of the Work in those Sections. 

 
 
1.2  CLOSEOUT SUBMITTALS 

 
A.  Record Drawings:  Comply with the following: 

 
1.  Number of Copies:  Submit copies of record Drawings as follows: 

 
a.  Initial Submittal: 

 
1)  Submit one paper-copy set(s) of marked-up record prints. 
2)  Submit PDF electronic files of scanned record prints and one set(s) of file 

prints. 
 

b.  Final Submittal: 
 

1)  Submit one paper-copy set(s) of marked-up record prints. 
2)  Submit PDF electronic files of scanned record prints and one set(s) of file 

prints. 
 

B.  Record Specifications:   Submit one annotated PDF electronic files of Project's Specifications, 
including addenda and contract modifications. 

 
C.  Record Product Data:  Submit annotated PDF electronic files and directories of each submittal. 
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PART 2 - PRODUCTS 

 
 
2.1  RECORD DRAWINGS 

 
A.  Record Prints:  Maintain one set of marked-up paper copies of the Contract Drawings and Shop 

Drawings, incorporating new and revised Drawings as modifications are issued. 
 

1.       Preparation:   Mark record prints to show the actual installation where installation varies 
from  that  shown  originally.    Require  individual  or  entity  who  obtained  record  data, 
whether individual or entity is Installer, subcontractor, or similar entity, to provide 
information for preparation of corresponding marked-up record prints. 

 
a.  Give  particular  attention  to  information  on  concealed  elements  that  would  be 

difficult to identify or measure and record later. 
b.  Record data as soon as possible after obtaining it. 
c.  Record and check the markup before enclosing concealed installations. 

 
2.       Mark  the  Contract  Drawings  and  Shop  Drawings  completely  and  accurately.    Use 

personnel proficient at recording graphic information in production of marked-up record 
prints. 

3.       Mark  record  sets  with  erasable,  red-colored  pencil.    Use  other  colors  to  distinguish 
between changes for different categories of the Work at same location. 

4.       Note   Construction   Change   Directive   numbers,   alternate   numbers,   Change   Order 
numbers, and similar identification, where applicable. 

 
B.  Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. 
 

1.       Record  Prints:     Organize  record  prints  and  newly  prepared  record  Drawings  into 
manageable sets.  Bind each set with durable paper cover sheets.  Include identification 
on cover sheets. 

2.  Format:  Annotated PDF electronic file with comment function enabled. 
3.       Record Digital Data Files:  Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings.   Name each file with the sheet 
identification.  Include identification in each digital data file. 

4.  Identification:  As follows: 
 

a.  Project name. 
b.  Date. 
c.  Designation "PROJECT RECORD DRAWINGS." 
d.  Name of Architect. 
e.  Name of Contractor. 

 
 
2.2  RECORD SPECIFICATIONS 

 
A.  Preparation:   Mark Specifications to indicate the actual product installation where installation 

varies from that indicated in Specifications, addenda, and contract modifications. 
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1.  Give  particular  attention  to  information  on  concealed  products  and  installations  that 
cannot be readily identified and recorded later. 

2.  Mark copy with the proprietary  name  and model  number  of products,  materials,  and 
equipment furnished, including substitutions and product options selected. 

3.  Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made. 

4.  Note related Change Orders, record Product Data, and record Drawings where applicable. 
 

B.  Format:  Submit  record  Specifications  as  annotated  PDF  electronic  file  or  scanned  PDF 
electronic file(s) of marked-up paper copy of Specifications. 

 
 
2.3  RECORD PRODUCT DATA 

 
A.      Preparation:   Mark Product Data to indicate the actual product installation where installation 

varies substantially from that indicated in Product Data submittal. 
 

1.  Give  particular  attention  to  information  on  concealed  products  and  installations  that 
cannot be readily identified and recorded later. 

2.  Include  significant  changes  in  the  product  delivered  to  Project  site  and  changes  in 
manufacturer's written instructions for installation. 

3.  Note   related   Change   Orders, record   Specifications,   and   record   Drawings   where 
applicable. 

 
B.  Format:  Submit  record  Product  Data  as  annotated  PDF  electronic  file  or  scanned  PDF 

electronic file(s) of marked-up paper copy of Product Data. 
 
 
2.4  MISCELLANEOUS RECORD SUBMITTALS 

 
A.      Assemble  miscellaneous  records  required  by other Specification  Sections  for miscellaneous 

record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

 
B.  Format:  Submit  miscellaneous  record  submittals  as  PDF  electronic  file  or  scanned  PDF 

electronic file(s) of marked-up miscellaneous record submittals. 

PART 3 - EXECUTION 

3.1  RECORDING AND MAINTENANCE 
 

A.      Recording:   Maintain  one copy of each submittal  during the construction  period for project 
record document  purposes.   Post changes and revisions to project record documents  as they 
occur; do not wait until end of Project. 

 
B.      Maintenance of Record Documents and Samples:  Store record documents and Samples in the 

field office apart from the Contract Documents used for construction.  Do not use project record 
documents for construction purposes.  Maintain record documents in good order and in a clean, 
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dry, legible condition, protected from deterioration and loss.  Provide access to project record 
documents for Architect's reference during normal working hours. 

 
 
END OF SECTION 017839 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract# T201080108 
Appendix A - Technical Specifications 

DEMONSTRATION AND TRAINING 01 79 00 - 1 

 

 

 
SECTION 01 79 00 

 
 
 

PART 1  GENERAL 
 

1.01  SUMMARY 

DEMONSTRATION AND TRAINING 

 
A.  Demonstration of products and systems to be commissioned and where indicated in specific 

specification sections. 
 

B.  Training of Delaware Department of Transportation personnel in operation and maintenance is 
required for: 
1.  All software-operated systems. 
2.  HVAC systems and equipment. 
3.  Plumbing equipment. 
4.  Electrical systems and equipment. 
5.  Items specified in individual product Sections. 

 
C.  Training of Delaware Department of Transportation personnel in care, cleaning, maintenance, 

and repair is required for: 
1.  Items specified in individual product Sections. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 01 78 00 - Closeout Submittals:  Operation and maintenance manuals. 

 
B.  Section 01 91 13 - General Commissioning Requirements:  Additional requirements applicable to 

demonstration and training. 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures; except: 
1.  Make all submittals specified in this section, and elsewhere where indicated for 

commissioning purposes, directly to the Commissioning Authority. 
2.  Submit one copy to the Commissioning Authority, not to be returned. 
3.  Make commissioning submittals on time schedule specified by Commissioning Authority. 
4.  Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in 

preparation of overall Training Plan; submit in editable electronic format, Microsoft Word 
2003 preferred. 

 
B.  Draft Training Plans:  Delaware Department of Transportation will designate personnel to be 

trained; tailor training to needs and skill-level of attendees. 
1.  Submit to Delaware Engineering and Design Corporation for transmittal to Delaware 

Department of Transportation. 
2.  Submit to Commissioning Authority for review and inclusion in overall training plan. 
3.  Submit not less than four weeks prior to start of training. 
4.  Revise and resubmit until acceptable. 
5.  Provide an overall schedule showing all training sessions. 
6.  Include at least the following for each training session: 

a.  Identification, date, time, and duration. 
b.  Description of products and/or systems to be covered. 
c.  Name of firm and person conducting training; include qualifications. 
d.   Intended audience, such as job description. 
e.  Objectives of training and suggested methods of ensuring adequate training. 
f.  Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc. 
g.  Media to be used, such a slides, hand-outs, etc. 
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h.  Training equipment required, such as projector, projection screen, etc., to be provided 

by Contractor. 
 

C.  Training Manuals:  Provide training manual for each attendee; allow for minimum of two 
attendees per training session. 
1.  Include applicable portion of O&M manuals. 
2.  Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not 

included in O&M manuals. 
3.  Provide one extra copy of each training manual to be included with operation and 

maintenance data. 
 

D.  Training Reports: 
1.  Identification of each training session, date, time, and duration. 
2.  Sign-in sheet showing names and job titles of attendees. 
3.  List of attendee questions and written answers given, including copies of and references to 

supporting documentation required for clarification; include answers to questions that could 
not be answered in original training session. 

4.  Include Commissioning Authority's formal acceptance of training session. 
 

E.  Video Recordings:  Submit digital video recording of each demonstration and training session for 
Delaware Department of Transportation's subsequent use. 
1.  Format:  DVD Disc. 
2.  Label each disc and container with session identification and date. 

 
1.04  QUALITY ASSURANCE 

 
A.  Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of 

the relevant products and systems. 
1.  Provide as instructors the most qualified trainer of those contractors and/or installers who 

actually supplied and installed the systems and equipment. 
2.  Where a single person is not familiar with all aspects, provide specialists with necessary 

qualifications. 
 

PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01  DEMONSTRATION - GENERAL 
 

A.  Demonstrations conducted during system start-up do not qualify as demonstrations for the 
purposes of this section, unless approved in advance by Delaware Department of Transportation. 

 
B.  Demonstrations conducted during Functional Testing need not be repeated unless Delaware 

Department of Transportation personnel training is specified. 
 

C.  Demonstration may be combined with Delaware Department of Transportation personnel training 
if applicable. 

 
D.  Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up, 

shut-down, seasonal changeover, emergency conditions, and troubleshooting, and maintenance 
procedures, including scheduled and preventive maintenance. 
1.  Perform demonstrations not less than two weeks prior to Substantial Completion. 
2.  For equipment or systems requiring seasonal operation, perform demonstration for other 

season within six months. 
 

E.  Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and 
repair procedures. 
1.  Perform demonstrations not less than two weeks prior to Substantial Completion. 
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3.02  TRAINING - GENERAL 

 
A.  Commissioning Authority will prepare the Training Plan based on draft plans submitted. 

B.  Conduct training on-site unless otherwise indicated. 

C.  Delaware Department of Transportation will provide classroom and seating at no cost to 
Contractor. 

 
D.  Do not start training until Functional Testing is complete, unless otherwise specified or approved 

by the Commissioning Authority. 
 

E.  Provide training in minimum two hour segments. 
 

F.  The Commissioning Authority is responsible for determining that the training was satisfactorily 
completed and will provide approval forms. 

 
G.  Training schedule will be subject to availability of Delaware Department of Transportation's 

personnel to be trained; re-schedule training sessions as required by Delaware Department of 
Transportation; once schedule has been approved by Delaware Department of Transportation 
failure to conduct sessions according to schedule will be cause for Delaware Department of 
Transportation to charge Contractor for personnel "show-up" time. 

 
H.  Review of Facility Policy on Operation and Maintenance Data:  During training discuss: 

1.  The location of the O&M manuals and procedures for use and preservation; backup copies. 
2.  Typical contents and organization of all manuals, including explanatory information, system 

narratives, and product specific information. 
3.  Typical uses of the O&M manuals. 

 
I.  Product- and System-Specific Training: 

1.  Review the applicable O&M manuals. 
2.  For systems, provide an overview of system operation, design parameters and constraints, 

and operational strategies. 
3.  Review instructions for proper operation in all modes, including start-up, shut-down, 

seasonal changeover and emergency procedures, and for maintenance, including 
preventative maintenance. 

4.  Provide hands-on training on all operational modes possible and preventive maintenance. 
5.  Emphasize safe and proper operating requirements; discuss relevant health and safety 

issues and emergency procedures. 
6.  Discuss common troubleshooting problems and solutions. 
7.  Discuss any peculiarities of equipment installation or operation. 
8.  Discuss warranties and guarantees, including procedures necessary to avoid voiding 

coverage. 
9.  Review recommended tools and spare parts inventory suggestions of manufacturers. 
10.  Review spare parts and tools required to be furnished by Contractor. 
11.  Review spare parts suppliers and sources and procurement procedures. 

 
J.  Be prepared to answer questions raised by training attendees; if unable to answer during training 

session, provide written response within three days. 
 

END OF SECTION 
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SECTION 01 91 13 

 
 
 

PART 1  GENERAL 
 

1.01  SUMMARY 

GENERAL COMMISSIONING REQUIREMENTS 

 
A.  Commissioning is intended to achieve the following specific objectives; this section specifies the 

Contractor's responsibilities for commissioning: 
1.  Verify that the work is installed in accordance with the Contract Documents, the 

manufacturer’s recommendations and instructions, and that it receives adequate 
operational checkout prior to startup:  Startup reports are utilized to achieve this. 

2.  Verify and document that functional performance is in accordance with the Contract 
Documents:  Functional Tests such as manufacturers startup reports, balancing, and site 
demonstrations executed by the contractor and witnessed by the Commissioning Authority 
are utilized to achieve this. 

3.  Verify that operation and maintenance manuals submitted to Delaware Department of 
Transportation are complete:  Detailed operation and maintenance (O&M) data submittals 
by Contractor are utilized to achieve this. 

4.  Verify that the Delaware Department of Transportation’s operating personnel are adequately 
trained:  Formal training conducted by Contractor is utilized to achieve this. 

 
B.  The Commissioning Authority is the Delaware Department of Transportation 

 
1.02  SCOPE OF COMMISSIONING 

A.  The following are to be commissioned: 

B.  HVAC System, including: 
1.  Major and minor equipment items. 
2.  Piping systems and equipment. 
3.  Ductwork and accessories. 
4.  Control system. 
5.  Variable frequency drives. 

 
C.  Other equipment and systems explicitly identified elsewhere in Contract Documents as requiring 

commissioning. 
 

1.03  RELATED REQUIREMENTS 
 

A.  Section 01 70 00 - Execution and Closeout Requirements:  General startup requirements. 
 

B.  Section 01 78 00 - Closeout Submittals:  Scope and procedures for operation and maintenance 
manuals and project record documents. 

 
C.  Section 01 79 00 - Demonstration and Training:  Scope and procedures for Delaware 

Department of Transportation personnel training. 
 

D.   Section 23 08 00 - Commissioning of HVAC:  HVAC control system testing; other requirements. 

E.  Section 23 09 59 - BAS System Commissioning 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures, General 
Requirements: 
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B.  Make all submittals specified in this section, and elsewhere where indicated for commissioning 

purposes, directly to the Commissioning Authority, unless they require review by Delaware 
Engineering and Design Corporation; in that case, submit to Delaware Engineering and Design 
Corporation first. 

 
C.  Manufacturers' Instructions:  Submit copies of all manufacturer-provided instructions that are 

shipped with the equipment as soon as the equipment is delivered. 
 

D.  Product Data:  If submittals to Delaware Engineering and Design Corporation do not include the 
following, submit copies as soon as possible: 

 
E.  Product Data:  Submit to Delaware Engineering and Design Corporation: 

1.  Manufacturer's product data, cut sheets, and shop drawings. 
2.  Manufacturer's installation instructions. 
3.  Startup, operating, and troubleshooting procedures. 
4.  Fan and pump curves. 
5.  Factory test reports. 
6.  Warranty information, including details of Delaware Department of Transportation's 

responsibilities in regard to keeping warranties in force. 
 

F.  Startup Plans and Reports. 
 

PART 2  PRODUCTS 
 

2.01  TEST EQUIPMENT 
 

A.  Provide all standard testing equipment required to perform startup and initial checkout and 
required Functional Testing; unless otherwise noted such testing equipment will NOT become 
the property of Delaware Department of Transportation. 

 
B.  Calibration Tolerances:  Provide testing equipment of sufficient quality and accuracy to test 

and/or measure system performance with the tolerances specified.  If not otherwise noted, the 
following minimum requirements apply: 
1.  Temperature Sensors and Digital Thermometers:  Certified calibration within past year to 

accuracy of 0.5 degree F (0.3 degree C) and resolution of plus/minus 0.1 degree F (0.05 
degree C). 

2.  Pressure Sensors:  Accuracy of plus/minus 2.0 percent of the value range being measured 
(not full range of meter), calibrated within the last year. 

3.  Calibration:  According to the manufacturer’s recommended intervals and when dropped or 
damaged; affix calibration tags or keep certificates readily available for inspection. 

 
C.  Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific 

to a piece of equipment, are only available from the vendor, and are required in order to 
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as 
part of the work at no extra cost to Delaware Department of Transportation; such equipment, 
tools, and instruments are to become the property of Delaware Department of Transportation. 

 
PART 3  EXECUTION 

 
3.01  STARTUP PLANS AND REPORTS 

 
A.  Startup Plans:  For each item of equipment and system for which the manufacturer provides a 

startup plan, submit the plan not less than 2 weeks prior to startup. 
 

B.  Startup Reports:  For each item of equipment and system for which the manufacturer provides a 
startup checklist (or startup plan or field checkout sheet), document compliance by submitting the 
completed startup checklist prior to startup, signed and dated by responsible entity. 

 

C.  Submit directly to the Commissioning Authority and Delaware Engineering and Design 
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Corporation. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract# T201080108 
Appendix A - Technical Specifications 

GENERAL COMMISSIONING  REQUIREMENTS 01 91 13 - 4 

 

 

 
3.02  FUNCTIONAL TESTS 

 
A.  A Functional Test is required for each item of equipment, system, or other assembly specified to 

be commissioned, unless sampling of multiple identical or near-identical units is allowed by the 
final test procedures. 

 
B.  Commissioning Authority is responsible for witnessing results of Functional Tests. 

 
C.  Contractor is responsible for correction of deficiencies and re-testing at no extra cost to 

Delaware Department of Transportation; if a deficiency is not corrected and re-tested 
immediately, the Commissioning Authority will document the deficiency and the Contractor's 
stated intentions regarding correction. 
1.  Deficiencies are any condition in the installation or function of a component, piece of 

equipment or system that is not in compliance with the Contract Documents or does not 
perform properly. 

2.  When the deficiency has been corrected, the Contractor completes the form certifying that 
the item is ready to be re-tested and returns the form to the Commissioning Authority; the 
Commissioning Authority will reschedule the test and the Contractor shall re-test. 

3.  Identical or Near-Identical Items:  If 10 percent, or three, whichever is greater, of identical or 
near-identical items fail to perform due to material or manufacturing defect, all items will be 
considered defective; provide a proposal for correction within 2 weeks after notification of 
defect, including provision for testing sample installations prior to replacement of all items. 

4.  Contractor shall bear the cost of Delaware Department of Transportation and 
Commissioning Authority personnel time witnessing re-testing. 

 
D.  Functional Test Procedures: 

1.  Some test procedures are included in the Contract Documents; where Functional Test 
procedures are not included in the Contract Documents, test procedures will be determined 
by the Commissioning Authority with input by and coordination with Contractor. 

2.  Examples of Functional Testing: 
a.  Test the dynamic function and operation of equipment and systems (rather than just 

components) using manual (direct observation) or monitoring methods under full 
operation (e.g., the chiller pump is tested interactively with the chiller functions to see 
if the pump ramps up and down to maintain the differential pressure setpoint). 

b.  Systems are tested under various modes, such as during low cooling or heating 
loads, high loads, component failures, unoccupied, varying outside air temperatures, 
fire alarm, power failure, etc. 

c.  Systems are run through all the HVAC control system’s sequences of operation and 
components are verified to be responding as the sequence's state. 

d.  Traditional air or water test and balancing (TAB) is not Functional Testing; spot 
checking of TAB by demonstration to the Commissioning Authority is Functional 
Testing. 

 
E.  Deferred Functional Tests:  Some tests may need to be performed later, after substantial 

completion, due to partial occupancy, equipment, seasonal requirements, design or other site 
conditions; performance of these tests remains the Contractor's responsibility regardless of 
timing. 

 
3.03  TEST PROCEDURES - GENERAL 

 
A.  Provide skilled technicians to execute starting of equipment and to execute the Functional 

Tests.  Ensure that they are available and present during the agreed upon schedules and for 
sufficient duration to complete the necessary tests, adjustments and problem-solving. 
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B.  Provide all necessary materials and system modifications required to produce the flows, 

pressures, temperatures, and conditions necessary to execute the test according to the 
specified conditions.  At completion of the test, return all affected equipment and systems to 
their pre-test condition. 

 
C.  Simulating Signals:  Disconnect the sensor and use a signal generator to send an amperage, 

resistance or pressure to the transducer and control system to simulate the sensor value. 
 

3.04  OPERATION AND MAINTENANCE MANUALS 
 

A.  See Section 01 78 00 for additional requirements. 
 

B.  Add design intent documentation furnished by Delaware Engineering and Design Corporation to 
manuals prior to submission to Delaware Department of Transportation. 

 
END OF SECTION 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1  SUMMARY 
 

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

 
B.  Related Sections: 

 
1.  DelDOT Standard Specifications. 

 
 
1.2  ACTION SUBMITTALS 

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

B.  Design Mixtures:  For each concrete mixture. 

C.      Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement. 

 
D.      Formwork Shop Drawings:   Prepared by or under the supervision of a qualified professional 

engineer detailing fabrication, assembly, and support of formwork.  Shop drawings shall clearly 
illustrate form panel and form tie arrangement. 

 
 
1.3   INFORMATIONAL SUBMITTALS 

A.  Welding certificates. 

B.  Material certificates. 

C.  Material test reports. 

 
1.4  QUALITY ASSURANCE 

 
A.      Manufacturer  Qualifications:    A  firm  experienced  in  manufacturing  ready-mixed  concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

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

Production Facilities." 
 

B.  Testing Agency Qualifications:   All testing shall be performed by the DelDOT Materials and 
Research Department. 
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C.  Welding Qualifications:   Qualify procedures  and personnel according to AWS D1.4/D 1.4M, 
"Structural Welding Code - Reinforcing Steel." 

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

Documents: 
 

1.  ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 
2.  ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

 
E.  Concrete Testing Service:   Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 
 

F.  Preinstallation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1  FORM-FACING MATERIALS 
 

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

 
B.  Rough-Formed  Finished  Concrete:  Plywood,  lumber,  metal,  or another  approved  material. 

Provide lumber dressed on at least two edges and one side for tight fit. 
 
 
2.2  STEEL REINFORCEMENT 

 
A.  Recycled   Content  of  Steel  Products:  Postconsumer   recycled  content  plus  one-half  of 

preconsumer recycled content not less than 25 percent. 
 

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

1.  Galvanized   Reinforcing   Bars:  ASTM A 767/A 767M,   Class I   zinc   coated   after 
fabrication and bending. 

2.  Epoxy-Coated Reinforcing Bars:  ASTM A 775/A 775M, epoxy coated, with less than 2 
percent damaged coating in each 12-inch bar length. 

 
C.  Plain-Steel  Welded  Wire  Reinforcement:    ASTM A 185/A 185M,  plain,  fabricated  from  as- 

drawn steel wire into flat sheets. 
 

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

E.  Galvanized-Steel  Welded Wire Reinforcement:   ASTM A 185/A 185M, plain, fabricated from 
galvanized-steel wire into flat sheets. 

 
F.  Epoxy-Coated Welded Wire Reinforcement:   ASTM A 884/A 884M, Class A coated, Type 1, 

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

 
 
2.3  CONCRETE MATERIALS 

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

source, throughout Project: 
 

1.  Portland Cement:  AASHTO M 85, Type I or Type II. 
 

a.  Fly Ash:   AASHTO M 295, Class C or F as modified in the DelDOT Standard 
Specifications, Section 822. 

b.  Ground Granulated Blast-Furnace Slag:  AASHTO M 302, Grade 100 or 120. 
 

2.       Blended  Hydraulic  Cement:    AASHTO  M  240,  Type IS,  portland  blast-furnace  slag, 
Type IP,  portland-pozzolan,  Type I  (PM),  pozzolan-modified  Portland,  Type I  (SM), 
slag-modified portland cement. 

 
B.  Normal-Weight Aggregates:  ASTM C 33, graded. 

 
1.  Maximum Coarse-Aggregate Size:  3/4 inch nominal. 
2.  Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

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

 
2.4  ADMIXTURES 

 
A.  Air-Entraining Admixture:  ASTM C 260. 

 
B.      Chemical  Admixtures:   Provide  admixtures  certified by manufacturer  to be compatible  with 

other  admixtures  and  that  will  not  contribute  water-soluble  chloride  ions  exceeding  those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 
chloride. 

 
1.  Water-Reducing Admixture:  AASHTO M 194, Type A. 
2.  Retarding Admixture:  AASHTO M 194, Type B. 
3.  Water-Reducing and Retarding Admixture:  AASHTO M 194, Type D. 
4.  High-Range, Water-Reducing Admixture:  AASHTO M 194, Type F. 
5.  High-Range, Water-Reducing and Retarding Admixture:  AASHTO M 194, Type G. 

 
 
2.5  WATERSTOPS 

 
A.      Flexible Rubber Waterstops:  CE CRD-C 513, for embedding in concrete to prevent passage of 

fluids through joints.  Factory fabricate corners, intersections, and directional changes. 
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B.     Chemically Resistant Flexible Waterstops:   Thermoplastic elastomer rubber waterstops, for 
embedding in concrete to prevent passage of fluids through joints; resistant to oils, solvents, and 
chemicals.  Factory fabricate corners, intersections, and directional changes. 

 
C.      Flexible PVC Waterstops:   CE CRD-C 572, for embedding in concrete to prevent passage of 

fluids through joints.  Factory fabricate corners, intersections, and directional changes. 
 

D.      Self-Expanding  Butyl Strip Waterstops:   Manufactured  rectangular  or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
3/4 by 1 inch. 

 
E.       Self-Expanding  Rubber  Strip  Waterstops:     Manufactured  rectangular  or  trapezoidal  strip, 

bentonite-free  hydrophilic  polymer  modified  chloroprene  rubber,  for  adhesive  bonding  to 
concrete, 3/8 by 3/4 inch. 

 
 
2.6  VAPOR RETARDERS 

 
A.  Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 

 
 

2.7  CURING MATERIALS 
 

A.  Liquid Membrane Compounds: AASHTO M 148. 
 

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

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

sheet. 
 

D.  Water:  Potable. 
 

E.       Clear,  Waterborne,  Membrane-Forming  Curing Compound:   ASTM C 309, Type 1, Class B, 
nondissipating, certified  by curing compound  manufacturer  to not interfere  with bonding  of 
floor covering. 

 
 
2.8  RELATED MATERIALS 

 
A.      Expansion- and Isolation-Joint-Filler  Strips:   ASTM D 1751, asphalt-saturated  cellulosic fiber 

or ASTM D 1752, cork or self-expanding cork. 
 
 
2.9  CONCRETE MIXTURES 

 
A.      Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301. 
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B.      Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 
fume as needed to reduce the total amount of portland cement, which would otherwise be used, 
by not less than 40 percent. 

 
C.  Admixtures:  Use admixtures according to manufacturer's written instructions. 

 
1.      Use water-reducing, high-range water-reducing admixture in concrete, as required, for 

placement and workability. 
2.  Use water-reducing  and retarding admixture when required by high temperatures,  low 

humidity, or other adverse placement conditions. 
3.       Use  water-reducing  admixture  in  pumped  concrete,  concrete  for  heavy-use  industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

 
D.  Proportion normal-weight concrete mixture as follows: 

 
1.  Minimum Compressive Strength:   4500 psi and 3000 psi at 28 days as specified on the 

Plans. 
2.  Maximum Water-Cementitious Materials Ratio:  0.45 or 0.40 based on DelDOT Section 

812. 
3.       Slump Limit:   8 inches for concrete with verified slump of 2 to 4 inches before adding 

high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch. 
4.  Air Content:   4-7 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
 
 
2.10  FABRICATING REINFORCEMENT 

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

 
 
2.11  CONCRETE MIXING 

 
A.      Ready-Mixed  Concrete:    Measure,  batch,  mix,  and  deliver  concrete  according  to  DelDOT 

Section 812 and furnish batch ticket information. 
 

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

 
 
PART 3 - EXECUTION 

 
 
3.1  FORMWORK 

 
A.      Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 

lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 
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B.      Construct  formwork  so  concrete  members  and  structures  are  of  size,  shape,  alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

 
C.  Chamfer exterior corners and edges of permanently exposed concrete as noted on the Plans. 

D.  Design and place formwork panels and form ties in a uniform arrangement. 

 
3.2  EMBEDDED ITEMS 

 
A.      Place and secure anchorage devices and other embedded items required for adjoining work that 

is  attached  to  or  supported  by  cast-in-place  concrete.     Use  setting  drawings,  templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

 
 
3.3  VAPOR RETARDERS 

 
A.  Sheet  Vapor  Retarders:  Place,   protect,   and  repair   sheet   vapor   retarder   according   to 

ASTM E 1643 and manufacturer's written instructions. 
 

1.  Lap joints 6 inches and seal with manufacturer's recommended tape. 
 
 
3.4  STEEL REINFORCEMENT 

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

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

placing concrete. 
 
 
3.5  JOINTS 

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

 
B.      Construction  Joints:    Install  so  strength  and  appearance  of  concrete  are  not  impaired,  at 

locations indicated or as approved by Architect. 
 

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

 
1.       Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 

each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces. 

2.  Sawed  Joints:  Form  contraction  joints  with  power  saws  equipped  with  shatterproof 
abrasive  or  diamond-rimmed  blades.    Cut  1/8-inch-  wide  joints  into  concrete  when 
cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks. 
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D.      Isolation Joints in Slabs-on-Grade:   After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

 
E.       Waterstops:      Install   in  construction   joints   and   at  other   joints   indicated   according   to 

manufacturer's written instructions. 
 
 
3.6  CONCRETE PLACEMENT 

 
A.      Before  placing concrete,  verify that  installation  of formwork,  reinforcement,  and embedded 

items is complete and that required inspections have been performed. 
 

B.      Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation. 

 
1.  Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

C.  Cold-Weather Placement:  Comply with ACI 306.1. 

D.  Hot-Weather Placement:  Comply with ACI 301. 
 
 
3.7  FINISHING FORMED SURFACES 

 
A.      Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 

and defects  repaired  and patched.   Remove  fins and other projections  that exceed  specified 
limits on formed-surface irregularities. 

 
1.  Apply to concrete surfaces not designated for smooth-formed finish or rubbed finish. 

 
B.      Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 

an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.   Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

 
1.  Apply to concrete surfaces of the Crew Operations Building foundation.. 

 
C.      Rubbed  Finish:    Apply  the  following  to  smooth-formed  finished  as-cast  concrete  where 

indicated: 
 

1.       Smooth-Rubbed  Finish:   Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.   Do not apply cement grout other than that created by the rubbing 
process. 

2.  Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one- 
half parts fine sand with a 1:1 mixture  of bonding admixture  and water.   Add white 
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portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Scrub grout into voids and remove excess grout.  When grout whitens, 
rub surface with clean burlap and keep surface damp by fog spray for at least 36 hours. 

3.       Cork-Floated  Finish:    Wet  concrete  surfaces  and  apply  a  stiff  grout.    Mix  one  part 
portland cement and one part fine sand with a 1:1 mixture of bonding agent and water. 
Add white portland cement in amounts determined by trial patches so color of dry grout 
will  match  adjacent  surfaces.    Compress  grout  into  voids  by grinding  surface.    In a 
swirling motion, finish surface with a cork float. 

 
D.      Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent  to formed  surfaces,  strike  off smooth  and finish  with a texture  matching  adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

 
 
3.8  FINISHING FLOORS AND SLABS 

 
A.      General:    Comply  with  ACI 302.1R  recommendations  for  screeding,  restraightening,  and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces. 
 

B.      Scratch Finish:   While still plastic, texture concrete surface that has been screeded and bull- 
floated or darbied.   Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 
inch in one direction. 

 
1.  Apply scratch finish to surfaces indicated. 

 
C.      Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 

or inaccessible to power driven floats.   Restraighten, cut down high spots, and fill low spots. 
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

 
1.  Apply float finish to surfaces indicated. 

 
D.      Trowel Finish:   After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.   Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

 
1.       Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or 

quarry  tile  set  over  a  cleavage  membrane,  paint,  or  another  thin-film-finish  coating 
system. 

2.  Finish  and  measure  surface  so  gap  at  any  point  between  concrete  surface  and  an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/8 inch. 

 
E.       Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or quarry 

tile is to be installed  by either  thickset  or thin-set  method.   While  concrete  is still plastic, 
slightly scarify surface with a fine broom. 

 
1.  Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 
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F.       Broom  Finish:    Apply  a  broom  finish  to  exterior  concrete  platforms,  steps,  ramps,  and 
elsewhere as indicated. 

 
 
3.9  CONCRETE PROTECTING AND CURING 

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

temperatures.    Comply  with  ACI 306.1  for  cold-weather  protection  and  ACI 301  for  hot- 
weather protection during curing. 

 
B.      Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

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

 
1.  Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
2.       Moisture-Retaining-Cover   Curing:    Cover  concrete  surfaces  with  moisture-retaining 

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

3.       Curing Compound:   Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.   Maintain continuity of coating and repair 
damage during curing period. 

 
a.       Removal:    After  curing  period  has  elapsed,  remove  curing  compound  without 

damaging concrete surfaces by method recommended by curing compound 
manufacturer unless  manufacturer  certifies  curing  compound  will  not  interfere 
with bonding of floor covering used on Project. 

 
4.       Curing  and  Sealing  Compound:    Apply uniformly  to floors  and  slabs  indicated  in a 

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

 
 
3.10  CONCRETE SURFACE REPAIRS 

 
A.      Defective Concrete:   Repair and patch defective areas when approved by Architect.   Remove 

and replace concrete that cannot be repaired and patched to Architect's approval. 
 
 
3.11  FIELD QUALITY CONTROL 

 
A.      Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform 

field tests and inspections and prepare test reports. 
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END OF SECTION 033000 
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SECTION 05120 STRUCTURAL STEEL 

PART 1 -  GENERAL 

1.1  RELATED DOCUMENTS 
 

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

 
1.2  SUMMARY 

 
A.  This Section includes the following: 

 
1.  Structural steel. 

 
2.  Grout. 

 
B.  Related Sections include the following: 

 
1.          Division 6  Section  “Rough  Carpentry”  for  field  installation  of 

timber framing. 
 

1.3  DEFINITIONS 
 

A.         Structural  Steel:    Elements  of  structural-steel  frame,  as  classified  by 
AISC’s “Code of Standard Practice for Steel Buildings and Bridges,” that 
support design loads. 

 
1.4  PERFORMANCE REQUIREMENTS 

 
A.        Connections:   Provide details of connections required by the Contract 

Documents to be selected or completed by structural-steel fabricator to 
withstand loads indicated. 

 
B.  Construction:  Type 2, simple framing. 

 
1.5  SUBMITTALS 

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

 
B.  Shop Drawings:  Show fabrication of structural-steel components. 

 
1.          Include details of cuts, connections,  splices, camber, holes, and 

other pertinent data. 
 

2.  Include embedment drawings. 
 

3.          Indicate welds by standard AWS symbols, distinguishing between 
shop and field welds,  and show size, length,  and type of each 
weld. 
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4.          Indicate  type,  size,  and length  of bolts,  distinguishing  between 

shop and field bolts.  Identify pretensioned and slip-critical high- 
strength bolted connections. 

 
C.  Welding certificates. 

 
D.  Source quality-control test reports. 

 
1.6  QUALITY ASSURANCE 

 
A.  Installer Qualifications:  A qualified installer who participates in the AISC 

Quality Certification Program. 
 

B.  Fabricator Qualifications:   A qualified fabricator who participates in the 
AISC Quality Certification Program. 

 
C.  Welding:  Qualify  procedures  and  personnel  according  to  AWS D1.1, 

“Structural Welding Code--Steel.” 
 

D.  Comply  with  applicable  provisions  of the following  specifications  and 
documents: 

 
1.          AISC’s  “Code  of  Standard  Practice  for  Steel  Buildings  and 

Bridges.” 
 

2.          AISC’s “Specification  for Structural  Steel Buildings--Allowable 
Stress Design and Plastic Design.” 

 
3.          AISC’s “Specification for the Design of Steel Hollow Structural 

Sections.” 
 

4.          RCSC’s “Specification  for Structural Joints Using ASTM A 325 
or A 490 Bolts.” 

 
1.7  DELIVERY, STORAGE, AND HANDLING 

 
A.  Store  materials  to permit  easy access  for inspection  and identification. 

Keep steel members off ground and spaced by using pallets, dunnage, or 
other supports and spacers.  Protect steel members and packaged materials 
from erosion and deterioration. 

 
1.          Store fasteners in a protected place.   Clean and relubricate bolts 

and nuts that become dry or rusty before use. 
 

2.          Do not store materials on structure in a manner that might cause 
distortion,   damage,   or   overload   to   members   or   supporting 
structures.  Repair or replace damaged materials or structures as 
directed. 

 
1.8  COORDINATION 
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A.  Furnish anchorage items to be embedded in or attached to other construction 

without delaying the Work.  Provide setting diagrams, sheet metal templates, 
instructions, and directions for installation. 

 
PART 2 -  PRODUCTS 

 
2.1  STRUCTURAL-STEEL MATERIALS 

 

A. W-Shapes:  ASTM A 992/A 992M, Grade 50.  
 

B. 
 

Plate and Bar:  ASTM A 36/A 36M.  

 

C. 
 

Cold-Formed   Hollow   Structural   Sections: 
structural tubing. 

 

ASTM A 500,   Grade B, 

 

D.  Welding Electrodes:  Comply with AWS requirements. 
 

2.2  BOLTS, CONNECTORS, AND ANCHORS 
 

A.         High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), 
Type 1, heavy hex steel structural bolts; ASTM A 563 (ASTM A 563M) 
heavy hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M) hardened 
carbon-steel washers. 

 
1.  Finish:  Plain. 

 
B.  Unheaded Anchor Rods:  ASTM A 36/A 36M. 

 
1.  Configuration:  Straight. 

 
2.  Nuts:  ASTM A 563 (ASTM A 563M) heavy hex carbon steel. 

 
3.  Washers:  ASTM F 436 (ASTM F 436M) hardened carbon steel. 

 
4.  Finish:  Plain. 

 
C.  Threaded Rods:  ASTM A 36/A 36M 

 
1.  Nuts:  ASTM A 563 (ASTM A 563M) heavy hex carbon steel. 

 
2.  Washers:  ASTM F 436 (ASTM F 436M) hardened carbon steel. 

 
3.  Finish:  Plain. 

 
2.3  PRIMER 

 
A.         Primer:  Fabricator’s standard lead- and chromate-free, nonasphaltic, rust- 

inhibiting primer. 
 

2.4  GROUT 
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A.         Metallic,  Shrinkage-Resistant  Grout:    ASTM C 1107,  factory-packaged, 

metallic aggregate grout, mixed with water to consistency suitable for 
application and a 30-minute working time. 

 
2.5  FABRICATION 

 
A.         Structural  Steel:    Fabricate  and  assemble  in  shop  to  greatest  extent 

possible.   Fabricate according to AISC’s “Code of Standard Practice for 
Steel  Buildings  and  Bridges”  and  AISC’s  “Specification  for  Structural 
Steel Buildings--Allowable Stress Design and Plastic Design.” 

 
1.          Identify      high-strength      structural      steel      according      to 

ASTM A 6/ A 6M and maintain markings until structural steel has 
been erected. 

 
2.  Mark and match-mark materials for field assembly. 

 
B.         Thermal Cutting:   Perform thermal cutting by machine to greatest extent 

possible. 
 

C.         Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal 
surfaces. 

 
D.         Finishing:     Accurately  finish  ends  of  columns  and  other  members 

transmitting bearing loads. 
 

E.         Cleaning:  Clean and prepare steel surfaces that are to remain unpainted 
according to SSPC-SP 3, “Power Tool Cleaning].” 

 
F.          Holes:   Provide holes required for securing other work to structural steel 

and for passage of other work through steel framing members. 
 

1.          Cut, drill, or punch holes perpendicular to steel surfaces.  Do not 
thermally cut bolt holes or enlarge holes by burning. 

 
2.          Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch 

holes perpendicular to steel surfaces. 
 

2.6  SHOP CONNECTIONS 
 

A.  High-Strength   Bolts:  Shop  install  high-strength   bolts  according  to 
RCSC’s “Specification for Structural Joints Using ASTM A 325 or A 490 
Bolts” for type of bolt and type of joint specified. 

 
1.  Joint Type:  Snug tightened. 

 
B.         Weld  Connections:     Comply  with  AWS D1.1  for  welding  procedure 

specifications,   tolerances,  appearance,   and  quality  of  welds  and  for 
methods used in correcting welding work. 

 
1.  Remove backing bars or runoff tabs, back gouge, and grind steel 
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smooth. 

 
2.          Assemble   and  weld  built-up   sections   by  methods   that  will 

maintain true alignment of axes without exceeding tolerances of 
AISC’s  “Code  of  Standard  Practice  for  Steel  Buildings  and 
Bridges” for mill material. 

 
3.          Verify that weld sizes, fabrication sequence, and equipment used 

for architecturally exposed structural steel will limit distortions to 
allowable tolerances. 

 
2.7  SHOP PRIMING 

 
A.  Shop prime steel surfaces except the following: 

 
1.          Surfaces  embedded  in concrete  or mortar.    Extend  priming  of 

partially embedded members to a depth of 2 inches (50 mm). 
 

2.  Surfaces to be field welded. 
 

3.  Surfaces to be high-strength bolted with slip-critical connections. 
 

4.  Surfaces to receive sprayed fire-resistive materials. 
 

5.  Galvanized surfaces. 
 

B.         Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and 
mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to 
the following specifications and standards: 

 
1.  SSPC-SP 3, “Power Tool Cleaning.” 

 
C.         Priming:  Immediately after surface preparation, apply primer according to 

manufacturer’s written instructions and at rate recommended by SSPC to 
provide a dry film thickness of not less than 1.5 mils (0.038 mm).   Use 
priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces. 

 
2.8  SOURCE QUALITY CONTROL 

 
A.        Unless otherwise directed by the Owner, the Contractor shall engage an 

independent testing and inspecting agency to perform shop tests and 
inspections and prepare test reports. 

 
1.          Provide testing agency with access to places where structural-steel 

work is being fabricated or produced to perform tests and 
inspections. 

 
B.         Correct deficiencies in Work that test reports and inspections indicate does 

not comply with the Contract Documents. 
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C.         Bolted  Connections:    Bolted  connections  will  be tested  and  inspected 

according   to   RCSC’s   “Specification    for   Structural    Joints   Using 
ASTM A 325 or A 490 Bolts.” 

 
D.         Welded  Connections:     In  addition  to  visual  inspection,  shop-welded 

connections will be tested and inspected according to AWS D1.1 and the 
following inspection procedures, at testing agency’s option: 

 
1.  Liquid Penetrant Inspection:  ASTM E 165. 

 
2.          Magnetic Particle Inspection:   ASTM E 709; performed on root 

pass and on finished weld.  Cracks or zones of incomplete fusion 
or penetration will not be accepted. 

 
3.  Ultrasonic Inspection:  ASTM E 164. 

 
4.  Radiographic Inspection:  ASTM E 94. 

PART 3 -  EXECUTION 

3.1  EXAMINATION 
 

A.         Verify elevations of concrete- and masonry-bearing surfaces and locations 
of anchor rods, bearing plates, and other embedments, with steel erector 
present, for compliance with requirements. 

 
B.        Proceed with installation only after unsatisfactory conditions have been 

corrected. 
 

3.2  PREPARATION 
 

A.         Provide temporary shores, guys, braces, and other supports during erection 
to keep structural steel secure, plumb, and in alignment against temporary 
construction loads and loads equal in intensity to design loads.   Remove 
temporary supports when permanent structural steel, connections, and 
bracing are in place, unless otherwise indicated. 

 
3.3  ERECTION 

 
A.         Set structural steel accurately in locations and to elevations indicated and 

according to AISC’s “Code of Standard Practice for Steel Buildings and 
Bridges”  and  “Specification  for  Structural  Steel  Buildings--Allowable 
Stress Design and Plastic Design.” 

 
B.         Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of 

bond-reducing  materials,  and roughen surfaces prior to setting base and 
bearing plates.  Clean bottom surface of base and bearing plates. 

 
1.          Set base and bearing  plates  for structural  members  on wedges, 

shims, or setting nuts as required. 
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2.          Snug-tighten  anchor  rods  after  supported  members  have  been 

positioned and plumbed.  Do not remove wedges or shims but, if 
protruding, cut off flush with edge of base or bearing plate before 
packing with grout. 

 
3.          Promptly pack grout solidly between bearing surfaces and base or 

bearing plates so no voids remain.  Neatly finish exposed surfaces; 
protect  grout  and  allow  curing.   Comply  with  manufacturer’s 
written installation instructions for shrinkage-resistant grouts. 

 
C.  Maintain erection tolerances of structural steel within AISC’s “Code of 

Standard Practice for Steel Buildings and Bridges.” 
 

D.         Align  and  adjust  various  members  forming  part  of complete  frame  or 
structure before permanently fastening.  Before assembly, clean bearing 
surfaces  and  other  surfaces  that  will  be  in  permanent  contact  with 
members.  Perform necessary adjustments to compensate for discrepancies 
in elevations and alignment. 

 
E.  Splice members only where indicated. 

 
F.  Do not use thermal cutting during erection. 

 
G.  Do not enlarge unfair holes in members by burning or using drift pins. 

Ream holes that must be enlarged to admit bolts. 
 

3.4  FIELD CONNECTIONS 
 

A.  High-Strength   Bolts:  Shop  install  high-strength   bolts  according  to 
RCSC’s “Specification for Structural Joints Using ASTM A 325 or A 490 
Bolts” for type of bolt and type of joint specified. 

 
1.  Joint Type:  Snug tightened. 

 
B.         Weld  Connections:     Comply  with  AWS D1.1  for  welding  procedure 

specifications,   tolerances,  appearance,   and  quality  of  welds  and  for 
methods used in correcting welding work. 

 
1.          Comply  with  AISC’s  “Code  of  Standard  Practice  for  Steel 

Buildings and Bridges” and “Specification for Structural Steel 
Buildings--Allowable  Stress Design and Plastic Design” for 
bearing, adequacy of temporary connections, alignment, and 
removal of paint on surfaces adjacent to field welds. 

 
2.          Remove backing bars or runoff tabs, back gouge, and grind steel 

smooth. 
 

3.          Assemble   and  weld  built-up   sections   by  methods   that  will 
maintain true alignment of axes without exceeding tolerances of 
AISC’s  “Code  of  Standard  Practice  for  Steel  Buildings  and 
Bridges” for mill material. 
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3.5  FIELD QUALITY CONTROL 
 

A.         Testing Agency:   Contractor shall engage a qualified independent testing 
and inspecting agency to inspect field welds and high-strength bolted 
connections. 

 
B.         Bolted Connections:  Shop-bolted connections will be tested and inspected 

according   to   RCSC’s   “Specification    for   Structural    Joints   Using 
ASTM A 325 or A 490 Bolts.” 

 
C.  Welded Connections:  Field welds will be visually inspected according to 

AWS D1.1. 
 

1.          In  addition  to  visual  inspection,   field  welds  will  be  tested 
according to AWS D1.1 and the following inspection procedures, 
at testing agency’s option: 

 
a.  Liquid Penetrant Inspection:  ASTM E 165. 

 
b.          Magnetic  Particle Inspection:   ASTM E 709; performed 

on root pass and on finished weld.  Cracks or zones of 
incomplete fusion or penetration will not be accepted. 

 
c.  Ultrasonic Inspection:  ASTM E 164. 

 
d.  Radiographic Inspection:  ASTM E 94. 

 
D.         Correct deficiencies in Work that test reports and inspections indicate does 

not comply with the Contract Documents. 
 

3.6  REPAIRS AND PROTECTION 
 

A.         Touchup Painting:  After installation, promptly clean, prepare, and prime 
or reprime field connections, rust spots, and abraded surfaces of prime- 
painted joists and accessories, bearing plates, and abutting structural steel. 

 
1.  Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or 

SSPC-SP 3 power-tool cleaning. 
 

2.          Apply a compatible primer of same type as shop primer used on 
adjacent surfaces. 

 
END OF SECTION 05120 
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Section 06100 Rough Carpentry 

 
PART 1 -  GENERAL 

 
1.1  RELATED DOCUMENTS 

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

Supplementary Conditions, apply to this Section. 
 

1.2  SUMMARY 
 

A.  This Section includes the following: 
 

1.  Framing with dimension lumber. 
 

2.  Framing with engineered wood products. 
 

3.  Wood blocking, cants, and nailers. 
 

4.  Wood furring and grounds. 
 

5.  Sheathing. 
 

6.  Subflooring and underlayment. 
 

7.  Plywood backing panels. 
 

8.  Building wrap. 
 

B.  Related Sections include the following: 
 

1.  Division 6 Section “Finish Carpentry” for nonstructural carpentry 
items exposed to view and not specified in another Section. 

 
1.3  DEFINITIONS 

 
A.  Rough Carpentry:  Carpentry work not specified in other Sections and not 

exposed, unless otherwise indicated. 
 

B.  Exposed   Framing:  Dimension    lumber   not   concealed   by   other 
construction. 

 
C.  Lumber grading agencies, and the abbreviations used to reference them, 

include the following: 
 

1.  NELMA - Northeastern Lumber Manufacturers Association. 
 

2.  NLGA - National Lumber Grades Authority. 
 

3.  RIS - Redwood Inspection Service. 
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4.  SPIB - Southern Pine Inspection Bureau. 

 
5.  WCLIB - West Coast Lumber Inspection Bureau. 

 
6.  WWPA - Western Wood Products Association. 

 
1.4  SUBMITTALS 

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

Indicate component materials and dimensions and include construction and 
application details. 

 
1.          Include  data  for  wood-preservative   treatment   from  chemical 

treatment manufacturer and certification by treating plant that 
treated materials comply with requirements.   Indicate type of 
preservative   used,  net  amount   of  preservative   retained,   and 
chemical  treatment  manufacturer’s  written  instructions  for 
handling, storing, installing, and finishing treated material. 

 
2.          For products receiving a waterborne treatment, include statement 

that moisture content of treated materials was reduced to levels 
specified before shipment to Project site. 

 
3.          Include    copies    of    warranties    from    chemical    treatment 

manufacturers for each type of treatment. 
 

B.         Material  Certificates:    For dimension  lumber  specified  to comply with 
minimum allowable unit stresses.  Indicate species and grade selected for 
each use and design values approved by the American Lumber Standards 
Committee Board of Review. 

 
C.         Research/Evaluation  Reports:    For  the  following,  showing  compliance 

with building code in effect for Project: 
 

1.  Engineered wood products. 
 

2.  Power-driven fasteners. 
 

3.  Expansion anchors. 
 

4.  Metal framing anchors. 
 

5.  Building wrap. 
 

1.5  QUALITY ASSURANCE 
 

A.         Testing   Agency   Qualifications:       An   independent   testing   agency, 
acceptable to authorities having jurisdiction, with the experience and 
capability to conduct the testing indicated, as documented according to 
ASTM E 548. 
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B.         Source Limitations for Engineered Wood Products:   Obtain each type of 

engineered wood product through one source from a single manufacturer. 
 

1.6  DELIVERY, STORAGE, AND HANDLING 
 

A.  Stack lumber, plywood, and other panels; place spacers between each bundle 
to provide air circulation.  Provide for air circulation around stacks and under 
coverings. 

 
PART 2 -  PRODUCTS 

 
2.1  MANUFACTURERS 

 
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: 

 
1.  Laminated-Veneer Lumber: 

 
a.  Boise Cascade Corporation. 

b. Georgia-Pacific Corporation. 

c.  Louisiana-Pacific Corporation. 

d.  Pacific Woodtech Corp. 

e.  Trus Joist MacMillan. 
 

f.  Union Camp Corp.; Building Products Division. 

g.  Willamette Industries, Inc. 

2.  Building Wrap: 
 

a.  Celotex Corporation (The); Building Products Division. 

b.  DuPont (E. I. du Pont de Nemours and Company). 

c.  Parsec, Inc. 
 

d.  Raven Industries, Inc. 

e.  Reemay, Inc. 

f.  Simplex Products. 
 

g.  Sto-Cote Products, Inc. 
 

h.  Tenneco Building Products. 
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3.  Metal Framing Anchors: 

 
a.  Alpine Engineered Products, Inc. 

b.  Cleveland Steel Specialty Co. 

c.  Harlen Metal Products, Inc. 

d.  KC Metals Products, Inc. 

e.  Silver Metal Products, Inc. 
 

f.  Simpson Strong-Tie Company, Inc. 
 

g.  Southeastern Metals Manufacturing Co., Inc. 

h.  United Steel Products Company, Inc. 

2.2  WOOD PRODUCTS, GENERAL 
 

A.         Lumber:    DOC PS 20 and applicable  rules of lumber  grading agencies 
certified by the American Lumber Standards Committee Board of Review. 

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

agency. 
 

2.          Where nominal sizes are indicated, provide actual sizes required 
by DOC PS 20 for moisture content specified.  Where actual sizes 
are indicated, they are minimum dressed sizes for dry lumber. 

 
3.  Provide dressed lumber, S4S, unless otherwise indicated. 

 
B.         Engineered   Wood   Products:       Provide   engineered   wood   products 

acceptable to authorities having jurisdiction and for which current model 
code  research  or  evaluation  reports  exist  that  show  compliance  with 
building code in effect for Project. 

 
1.          Allowable  Design Stresses:   Provide engineered  wood products 

with allowable design stresses, as published by the manufacturer, 
that meet or exceed those indicated.   Manufacturer’s published 
values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing 
performed by a qualified independent testing agency. 

 
C.  Wood Structural Panels: 

 
1.          Plywood:     Either  DOC PS 1  or  DOC PS 2,  unless  otherwise 

indicated. 
 

2.  Thickness:  Not less than thickness indicated. 
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3.  Comply with “Code Plus” provisions  in APA Form No. E30K, 

“APA Design/Construction Guide:  Residential & Commercial.” 
 

4.  Factory mark panels according to indicated standard. 
 

2.3  DIMENSION LUMBER 
 

A.         General:   Provide dimension lumber of grades indicated according to the 
American Lumber Standards Committee National Grading Rule provisions 
of the grading agency indicated. 

 
B.         Non-Load-Bearing Interior Partitions:  Construction, Stud, or No. 2 grade 

and any of the following species: 
 

1.  Mixed southern pine; SPIB. 
 

2.  Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA. 
 

3.  Spruce-pine-fir   (south)   or  Spruce-pine-fir;   NELMA,   NLGA, 
WCLIB, or WWPA. 

 
4.  Northern species; NLGA. 

 
5.  Western woods; WCLIB or WWPA. 

 
C.  Exterior and Load-Bearing Walls grade and the following species: 

 
1.  Southern pine; SPIB. 

 
D.         Joists, Rafters, and Other Framing Not Listed Above:  No. 2 grade and the 

following species: 
 

1.  Douglas fir-larch; WCLIB or WWPA. 
 

2.  Douglas fir-south; WWPA. 
 

3.  Douglas fir-larch (north); NLGA. 
 

4.  Hem-fir; WCLIB or WWPA. 
 

5.  Hem-fir (north); NLGA. 
 

6.  Southern pine; SPIB. 
 

7.  Spruce-pine-fir (south); NELMA, WCLIB, or WWPA. 
 

8.  Spruce-pine-fir; NLGA. 
 

2.4  MISCELLANEOUS LUMBER 
 

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

 
1.  Blocking. 

 
2.  Cants. 

 
3.  Nailers. 

 
4.  Furring. 

 
5.  Grounds. 

 
B.         For items of dimension lumber size, provide Construction, Stud, or No. 2 

grade lumber with 19 percent maximum moisture content and any of the 
following species: 

 
1.  Mixed southern pine; SPIB. 

 
2.  Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA. 

 
3.  Spruce-pine-fir   (south)   or  Spruce-pine-fir;   NELMA,   NLGA, 

WCLIB, or WWPA. 
 

4.  Eastern softwoods; NELMA. 
 

5.  Northern species; NLGA. 
 

6.  Western woods; WCLIB or WWPA. 
 

2.5  ENGINEERED WOOD PRODUCTS 
 

A.         Laminated-Veneer  Lumber:    A composite  of wood  veneers  with  grain 
primarily parallel to member lengths, manufactured with an exterior-type 
adhesive  complying  with  ASTM D 2559.    Product  has  the  following 
allowable design values as determined according to ASTM D 5456: 

 
1.  Extreme Fiber Stress in Bending, Edgewise:  2600 psi (17.9 MPa) 

for 12-inch nominal- (286-mm actual-) depth members. 
 

2.  Modulus of Elasticity, Edgewise:  1,800,000 psi (12 400 MPa). 
 

2.6  SHEATHING 
 

A.  Plywood Wall Sheathing:  Exterior, Structural I sheathing. 
 

1.  Span Rating:  Not less than 16/0. 
 

2.  Thickness:  Not less than 3/4 inch. 
 

2.7  PLYWOOD BACKING PANELS 
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A.         Telephone   and   Electrical   Equipment   Backing   Panels:      DOC PS 1, 

Exposure 1, C-D Plugged, fire-retardant treated, in thickness indicated or, 
if not indicated, not less than 1/2 inch (12.7 mm) thick. 

 
2.8  FASTENERS 

 
A.        General:  Provide fasteners of size and type indicated that comply with 

requirements specified in this Article for material and manufacture. 
 

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

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

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

D.  Wood Screws:  ASME B18.6.1. 

E.  Lag Bolts:  ASME B18.2.1. (ASME B18.2.3.8M). 
 

F.          Bolts:         Steel     bolts    complying     with    ASTM A 307,    Grade A 
(ASTM F 568M,        Property        Class 4.6);        with        ASTM A 563 
(ASTM A 563M) hex nuts and, where indicated, flat washers. 

 
G.         Expansion  Anchors:     Anchor  bolt  and  sleeve  assembly  of  material 

indicated below with capability to sustain, without failure, a load equal to 6 
times the load imposed when installed  in unit masonry assemblies  and 
equal to 4 times the load imposed when installed in concrete as determined 
by testing per ASTM E 488 conducted by a qualified independent testing 
and inspecting agency. 

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

ASTM B 633, Class Fe/Zn 5. 
 

2.9  METAL FRAMING ANCHORS 
 

A.         General:     Provide  framing  anchors  made  from  metal  indicated,   of 
structural capacity, type, and size indicated, and as follows: 

 
1.        Research/Evaluation Reports:   Provide products acceptable to 

authorities having jurisdiction and for which model code 
research/evaluation reports exist that show compliance of metal 
framing anchors, for application indicated, with building code in 
effect for Project. 

 
B.  Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 

ASTM A 653/A 653M, G60 (Z180) coating designation. 
 

C.         I-Joist Hangers:  U-shaped joist hangers with 2-inch- (50-mm-) long seat 
and 1-1/4-inch- (32-mm-) wide nailing flanges full depth of joist.  Nailing 
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flanges provide lateral support at joist top chord. 

 
1.  Thickness:  0.062 inch (1.6 mm). 

 
D.         Top Flange Hangers:   U-shaped joist hangers, full depth of joist, formed 

from  metal  strap  with  tabs  bent  to  extend  over  and  be  fastened  to 
supporting member. 

 
1.  Strap Width:  1-1/2 inches (38 mm). 

 
2.  Thickness:  0.062 inch (1.6 mm). 

 
E.         Bridging:    Rigid,  V-section,  nailless  type,  0.062  inch  (1.6 mm)  thick, 

length to suit joist size and spacing. 
 

F.          Rafter Tie-Downs:   Bent strap tie for fastening rafters or roof trusses to 
wall studs below, 1-1/2 inches (38 mm) wide by 0.050 inch (1.3 mm) 
thick. 

 
2.10  MISCELLANEOUS MATERIALS 

 
A.         Building  Wrap:    Air-retarder  sheeting  made  from  polyolefins;  cross- 

laminated   films,   woven   strands,   or   spun-bonded   fibers;   coated   or 
uncoated;    with    or    without    perforations;    and    complying    with 
ASTM E 1677, Type I. 

 
1.  Thickness:  Not less than 3 mils (0.08 mm). 

 
2.  Permeance:  Not less than 10 perms (575 ng/Pa x s x sq. m). 

 
3.  Flame-Spread Index:  25 or less per ASTM E 84. 

 
4.  Allowable Exposure Time:  Not less than three months. 

 
B.         Building  Wrap  Tape:    Pressure-sensitive  plastic  tape  recommended  by 

building wrap manufacturer for sealing joints and penetrations in building 
wrap. 

 
C.        Sheathing Tape:   Pressure-sensitive plastic tape for sealing joints and 

penetrations in sheathing and recommended by sheathing manufacturer for 
use with type of sheathing required. 

 
D.         Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, 

selected from manufacturer’s standard widths to suit width of sill members 
indicated. 

 
E.         Adhesives for Field Gluing Panels to Framing:   Formulation complying 

with ASTM D 3498 that is approved  for use with type of construction 
panel indicated by both adhesive and panel manufacturers. 
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PART 3 -  EXECUTION 

 
3.1  INSTALLATION, GENERAL 

 
A.         Set rough carpentry to required levels and lines, with members plumb, true 

to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and 
cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, 
and similar supports to comply with requirements for attaching other 
construction. 

 
B.         Do not use materials with defects that impair quality of rough carpentry or 

pieces  that  are  too  small  to  use  with  minimum  number  of  joints  or 
optimum joint arrangement. 

 
C.         Apply  field  treatment  complying  with  AWPA M4  to  cut  surfaces  of 

preservative-treated lumber and plywood. 
 

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

 
1.  CABO NER-272 for power-driven fasteners. 

 
2.  Published requirements of metal framing anchor manufacturer. 

 
3.  Table 2305.2,   “Fastening   Schedule,”   in  the  BOCA  National 

Building Code. 
 

E.         Use common wire nails, unless otherwise indicated.   Select fasteners of 
size that will not fully penetrate members where opposite side will be 
exposed to view or will receive finish materials.   Make tight connections 
between members.   Install fasteners without splitting wood; predrill as 
required. 

 
F.  Use   finishing   nails   for   exposed   work,   unless   otherwise   indicated. 

Countersink nail heads and fill holes with wood filler. 
 

3.2  WOOD BLOCKING AND NAILER INSTALLATION 
 

A.         Install where indicated and where required for attaching other work, i.e. 
wall cabinets, toilet partitions, and other items.  Form to shapes indicated 
and cut as required for true line and level of attached work.   Coordinate 
locations with other work involved. 

 
B.         Attach items to substrates to support applied loading.   Recess bolts and 

nuts flush with surfaces, unless otherwise indicated.   Build anchor bolts 
into masonry during installation of masonry work.  Where possible, secure 
anchor bolts to formwork before concrete placement. 

 
C.         Provide permanent grounds of dressed, pressure-preservative-treated,  key- 

beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness 
required  to bring  face  of ground  to exact  thickness  of finish  material. 
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Remove temporary grounds when no longer required. 

 
3.3  WOOD FRAMING INSTALLATION, GENERAL 

 
A.  Framing  Standard:  Comply  with  AFPA’s  “Manual  for  Wood  Frame 

Construction,” unless otherwise indicated. 
 

B.         Framing  with  Engineered  Wood  Products:     Install  engineered  wood 
products to comply with manufacturer’s written instructions. 

 
C.  Do not splice structural members between supports. 

 
D.         Where  built-up  beams  or  girders  of  2-inch  nominal-  (38-mm  actual-) 

dimension lumber on edge are required, fasten together with 2 rows of 20d 
(100-mm) nails spaced not less than 32 inches (812 mm) o.c.  Locate one 
row near top edge and other near bottom edge. 

 
E.         General:  Arrange studs so wide face of stud is perpendicular to direction 

of wall or partition and narrow face is parallel.  Provide single bottom plate 
and double top plates using members of 2-inch nominal (38-mm actual) 
thickness whose widths equal that of studs, except single top plate may be 
used for non-load-bearing partitions.   Anchor or nail plates to supporting 
construction, unless otherwise indicated. 

 
1.          For exterior walls, provide 2-by-6-inch nominal- (38-by-140-mm 

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

 
2.          For  interior  partitions  and  walls,  provide  2-by-4-inch  nominal- 

(38-by-89-mm  actual-)  size wood  studs  spaced  16 inches  (406 
mm) o.c., unless otherwise indicated. 

 
F.          Provide  two  or  more  studs  at  points  of  framing  for  laminated-veneer 

lumber (LVL) members as indicated. 
 

G.         Construct  corners  and intersections  with three or more  studs.   Provide 
blocking and framing as indicated and as required to support facing 
materials, fixtures, specialty items, and trim. 

 
1.          Provide continuous horizontal blocking at mid-height of partitions more 

than 96 inches (2438 mm) high, using members of 2-inch nominal (38-mm 
actual) thickness and of same width as wall or partitions. 

 
H.         Fire block concealed spaces of wood-framed walls and partitions at floor 

level.  Where fire blocking is not inherent in framing system used, provide 
closely  fitted  wood  blocks  of  2-inch  nominal-  (38-mm  actual-)  thick 
lumber of same width as framing members. 

 
I.           Frame openings with multiple studs and headers.   Provide nailed header 

members of thickness equal to width of studs.   Set headers on edge and 
support on jamb studs. 
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1.          For non-load-bearing  partitions, provide double-jamb  studs with 
headers not less than 4-inch nominal (89-mm actual) depth for 
openings 48 inches (1200 mm) and less in width, 6-inch nominal 
(140-mm actual) depth for openings 48 to 72 inches (1200 to 1800 
mm) in width, 8-inch nominal (184-mm actual) depth for openings 
72 to 120 inches (1800 to 3000 mm) in width, and not less than 
10-inch nominal (235-mm actual) depth for openings 10 to 12 feet 
(3 to 3.6 m) in width. 

 
2.          For load-bearing walls, provide double-jamb studs for openings 72 

inches (1800 mm) and less in width,  and triple-jamb  studs for 
wider openings.  Provide headers of depth indicated. 

 
3.4  FLOOR JOIST FRAMING INSTALLATION 

 
A.         General:  Install floor joists with crown edge up and support ends of each 

member with not less than 1-1/2 inches (38 mm) of bearing on wood or 
metal, or 3 inches (76 mm) on masonry.  Attach floor joists as follows: 

 
1.          Where  supported  on  wood  members,  by  using  metal  framing 

anchors. 
 

2.          Where  framed  into  wood  supporting  members,  by using  wood 
ledgers  as  indicated  or,  if  not  indicated,  by  using  metal  joist 
hangers. 

 
B.         Frame  openings  with  headers  and  trimmers  supported  by  metal  joist 

hangers; double headers and trimmers where span of header exceeds 48 
inches (1200 mm). 

 
C.         Do not notch in middle third of joists; limit notches to one-sixth depth of 

joist, one-third at ends.  Do not bore holes larger than 1/3 depth of joist; do 
not locate closer than 2 inches (50 mm) from top or bottom. 

 
D.         Provide  solid  blocking  of 2-inch  nominal  (38-mm  actual)  thickness  by 

depth of joist at ends of joists unless nailed to header or band. 
 

E.         Lap members framing from opposite sides of beams, girders, or partitions 
not less than 4 inches (102 mm).  Provide solid blocking of 2-inch nominal 
(38-mm actual) thickness by depth of joist over supports. 

 
F.  Provide solid blocking between joists under jamb studs for openings. 

 
G.         Provide bridging of type indicated below, at intervals of 96 inches (2438 

mm) o.c., between joists. 
 

1.          Diagonal  wood  bridging  formed  from  bevel-cut,  1-by-3-inch 
nominal- (19-by-64-mm actual-) size lumber, double-crossed and 
nailed at both ends to joists. 
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2.          Steel bridging installed to comply with bridging manufacturer’s 

written instructions. 
 

3.5  CEILING JOIST AND RAFTER FRAMING INSTALLATION 
 

A.         Ceiling Joists:   Install ceiling joists with crown edge up and complying 
with requirements specified above for floor joists.  Face nail to ends of 
parallel rafters. 

 
1.          Where  ceiling  joists  are  at  right  angles  to  rafters,  provide 

additional  short joists parallel to rafters from wall plate to first 
joist; nail to ends of rafters and to top plate and nail to first joist or 
anchor with framing anchors or metal straps.  Provide 1-by-8-inch 
nominal-  (19-by-184-mm  actual-)  size  or 2-by-4-inch  nominal- 
(38-by-89-mm actual-) size stringers spaced 48 inches (1200 mm) 
o.c. crosswise over main ceiling joists. 

 
B.  Rafters:  Notch to fit exterior wall plates and use metal framing anchors. 

Double rafters to form headers and trimmers at openings in roof framing, if 
any, and support with metal hangers.   Where rafters abut at ridge, place 
directly opposite each other and nail to ridge member or use metal ridge 
hangers. 

 
1.          At valleys, provide double-valley rafters of size indicated or, if not 

indicated, of same thickness as regular rafters and 2 inches (50 
mm) deeper.  Bevel ends of jack rafters for full bearing against 
valley rafters. 

 
2.          At hips, provide hip rafter of size indicated or, if not indicated, of 

same thickness as regular rafters and 2 inches (50 mm) deeper. 
Bevel ends of jack rafters for full bearing against hip rafter. 

 
C.  Provide collar beams (ties) as indicated or, if not indicated, provide 1-by- 

6-inch nominal- (19-by-140-mm actual-) size boards between every third 
pair of rafters, but not more than 48 inches (1219 mm) o.c.  Locate below 
ridge member, at third point of rafter span.  Cut ends to fit roof slope and 
nail to rafters. 

 
D.         Provide special framing as indicated for eaves, overhangs, dormers, and 

similar conditions, if any. 
 

3.6  WOOD STRUCTURAL PANEL INSTALLATION 
 

A.         General:   Comply  with applicable  recommendations  contained  in APA 
Form  No. E30K,  “APA  Design/Construction   Guide:     Residential   & 
Commercial,” for types of structural-use panels and applications indicated. 

 
1.  Comply with “Code Plus” provisions in above-referenced guide. 

B.  Fastening Methods:  Fasten panels as indicated below: 
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1.  Subflooring: 

 
a.  Nail to wood framing. 

 
b.  Space panels 1/8 inch (3 mm) apart at edges and ends. 

 
2.  Sheathing: 

 
a.  Nail to wood framing at spacing indicated. 

 
b.  Space panels 1/8 inch (3 mm) apart at edges and ends. 

 
3.7  BUILDING PAPER APPLICATION 

 
A.         Apply building paper horizontally with 2-inch (50-mm) overlap and 6-inch 

(150-mm) end lap; fasten to sheathing with galvanized staples or roofing 
nails.  Cover upstanding flashing with 4-inch (102-mm) overlap. 

 
3.8  BUILDING WRAP APPLICATION 

 
A.  Cover wall sheathing with building wrap as indicated. 

 
1.  Comply with manufacturer’s written instructions. 

 
2.  Cover upstanding flashing with 4-inch (102-mm) overlap. 

 
3.  Seal seams, edges, and penetrations with tape. 

 
4.  Extend into jambs of openings and seal corners with tape. 

 
3.9  SHEATHING TAPE APPLICATION 

 
A.        Apply sheathing tape to joints between sheathing panels and at items 

penetrating  sheathing.    Apply  at  upstanding  flashing  to  overlap  both 
flashing and sheathing. 

 
END OF SECTION 06100 
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SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Wood roof trusses. 
2.  Wood floor trusses. 
3.  Wood girder trusses. 
4.  Wood truss bracing. 
5.  Metal truss accessories. 

 
 
1.2  ACTION SUBMITTALS 

 
A.  Product Data:  For metal-plate connectors, metal truss accessories, and fasteners. 

B.  Shop Drawings:  Show fabrication and installation details for trusses. 

1.  Show location,  pitch, span, camber,  configuration,  and spacing for each type of truss 
required. 

2.  Indicate sizes, stress grades, and species of lumber. 
3.  Indicate locations of permanent bracing required to prevent buckling of individual truss 

members due to design loads. 
4.  Indicate  locations,  sizes,  and  materials  for  permanent  bracing  required  to  prevent 

buckling of individual truss members due to design loads. 
5.  Indicate  type,  size,  material,  finish,  design  values,  orientation,  and  location  of metal 

connector plates. 
6.  Show splice details and bearing details. 

 
C.      Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to comply with 

performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

 
 
1.3   INFORMATIONAL SUBMITTALS 

A.  Product certificates. 

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

1.  Metal-plate connectors. 
2.  Metal truss accessories. 
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1.4  QUALITY ASSURANCE 

 
A.  Metal Connector-Plate Manufacturer Qualifications:   A manufacturer that is a member of TPI 

and that complies with quality-control procedures in TPI 1 for manufacture of connector plates. 
 

1.  Manufacturer's   responsibilities   include   providing   professional   engineering   services 
needed to assume engineering responsibility. 

2.  Engineering   Responsibility:  Preparation   of   Shop   Drawings   and   comprehensive 
engineering analysis by a qualified professional engineer. 

 
B.      Fabricator Qualifications:  Shop that participates in a recognized quality-assurance program that 

complies with quality-control procedures in TPI 1 and that involves third-party inspection by an 
independent testing and inspecting agency acceptable to Architect and authorities having 
jurisdiction. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 

 
A.      Handle and store trusses to comply with recommendations in TPI BCSI, "Building Component 

Safety Information:   Guide to Good Practice for Handling, Installing, Restraining, & Bracing 
Metal Plate Connected Wood Trusses." 

 
 
PART 2 - PRODUCTS 

 
 
2.1  PERFORMANCE REQUIREMENTS 

 
A.      Delegated  Design:    Engage  a qualified  professional  engineer,  as defined  in Section 014000 

"Quality Requirements," to design metal-plate-connected wood trusses. 
 

B.      Structural Performance:   Provide metal-plate-connected  wood trusses capable of withstanding 
design loads within limits and under conditions indicated.  Comply with requirements in TPI 1 
unless more stringent requirements are specified below. 

 
 
2.2  DIMENSION LUMBER 

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

is indicated, provide lumber that complies with the applicable rules of any rules writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

 
1.  Provide dry lumber with 19 percent maximum moisture content at time of dressing. 

 
B.      Permanent Bracing:  Provide wood bracing that complies with requirements for miscellaneous 

lumber in Section 061000 "Rough Carpentry." 
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2.3  METAL CONNECTOR PLATES 

 
A.  Manufacturers:  Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1.  Alpine Engineered Products, Inc.; an ITW company. 
2.  Cherokee Metal Products, Inc.; Masengill Machinery Company. 
3.  CompuTrus, Inc. 
4.  Eagle Metal Products. 
5.  Jager Building Systems, Inc.; a Tembec/SGF Rexfor company. 
6.  MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 
7.  Robbins Engineering, Inc. 
8.  Truswal Systems Corporation; an ITW company. 

 
B.  General:  Fabricate connector plates to comply with TPI 1. 

 
C.      Hot-Dip Galvanized-Steel  Sheet:   ASTM A 653/A 653M; Structural Steel (SS), high-strength 

low-alloy  steel Type A (HSLAS  Type A), or high-strength  low-alloy  steel Type B (HSLAS 
Type B); G60 coating designation; and not less than 0.036 inch thick. 

 
 
2.4  FASTENERS 

 
A.      General:  Provide fasteners of size and type indicated that comply with requirements specified 

in this article for material and manufacture. 
 

1.  Provide   fasteners   for  use  with  metal  framing   anchors   that  comply  with  written 
recommendations of metal framing manufacturer. 

2.  Where  trusses   are  exposed   to  weather,   in  ground   contact,   made  from  pressure- 
preservative  treated  wood,  or in  area  of high  relative  humidity,  provide  fasteners  of 
Type 304 stainless steel. 

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

 
 
2.5  METAL FRAMING ANCHORS AND ACCESSORIES 

 
A.      Manufacturers:    Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

B.      Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

 
1.  Cleveland Steel Specialty Co. 
2.  KC Metals Products, Inc. 
3.  Phoenix Metal Products, Inc. 
4.  Simpson Strong-Tie Co., Inc. 
5.  USP Structural Connectors. 
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C.     Allowable Design Loads:   Provide products with allowable design loads, as published by 

manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

 
D.  Galvanized-Steel  Sheet:  Hot-dip,  zinc-coated  steel  sheet  complying  with 

ASTM A 653/A 653M, G60 coating designation. 
 
 
2.6  FABRICATION 

 
A.      Assemble truss members in design configuration indicated; use jigs or other means to ensure 

uniformity and accuracy of assembly with joints closely fitted to comply with tolerances  in 
TPI 1.  Position members to produce design camber indicated. 

 
1.  Fabricate wood trusses within manufacturing tolerances in TPI 1. 

 
B.     Connect  truss  members  by metal  connector  plates  located  and  securely  embedded 

simultaneously in both sides of wood members by air or hydraulic press. 
 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.  Install wood trusses only after supporting construction is in place and is braced and secured. 

B.  If trusses are delivered to Project site in more than one piece, assemble trusses before installing. 

C.  Hoist  trusses  in  place  by  lifting  equipment  suited  to  sizes  and  types  of  trusses  required, 
exercising care not to damage truss members or joints by out-of-plane bending or other causes. 

D.  Install and brace trusses according to TPI recommendations and as indicated. 

E.      Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers as 
applicable.   Install fasteners through each fastener hole in metal framing anchors according to 
manufacturer's fastening schedules and written instructions. 

 
F.  Securely connect each truss ply required for forming built-up girder trusses. 

 
G.      Install and fasten permanent  bracing during truss erection and before construction  loads are 

applied.  Anchor ends of permanent bracing where terminating at walls or beams. 
 

1.  Install bracing to comply with Section 061000 "Rough Carpentry." 
2.  Install  and  fasten  strongback  bracing  vertically  against  vertical  web  of parallel-chord 

floor trusses at centers indicated. 
 

H.  Install wood trusses within installation tolerances in TPI 1. 
 

I.  Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members. 
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J.  Replace wood trusses that are damaged or do not meet requirements. 

END OF SECTION 061753 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Foam-plastic board insulation. 
2.  Glass-fiber blanket insulation. 
3.  Spray polyurethane foam insulation. 
4.  Vapor retarders. 

 
 
1.2  ACTION SUBMITTALS 

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

 
 
1.3   INFORMATIONAL SUBMITTALS 

A.  Product test reports. 

B.  Research/evaluation reports. 

PART 2 - PRODUCTS 

2.1  FOAM-PLASTIC BOARD INSULATION 
 

A.  Extruded-Polystyrene   Board  Insulation:  ASTM C 578,  with  maximum  flame-spread  and 
smoke-developed indexes of 75 and 450, respectively, per ASTM E 84. 

 
1.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
a.  DiversiFoam Products. 
b.  Dow Chemical Company (The). 
c.  Owens Corning. 
d.  Pactiv Building Products. 

2.  Type IV, 25 psi (173 kPa). 
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2.2  GLASS-FIBER BLANKET INSULATION 

 
A.      Manufacturers:    Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1.  CertainTeed Corporation. 
2.  Guardian Building Products, Inc. 
3.  Johns Manville. 
4.  Knauf Insulation. 
5.  Owens Corning.> 

 
B.      Recycled  Content:    Postconsumer  recycled  content  plus  one-half  of  preconsumer  recycled 

content not less than 30 percent. 
 

C.      Kraft-Faced,  Glass-Fiber  Blanket  Insulation:    ASTM C 665,  Type II  (non-reflective  faced), 
Class C (faced  surface  not  rated  for  flame  propagation);  Category 1 (membrane  is a vapor 
barrier). 

 
D.      Eave Ventilation Troughs:  Preformed, rigid fiberboard or plastic sheets designed and sized to 

fit between  roof  framing  members  and  to provide  cross  ventilation  between  insulated  attic 
spaces and vented eaves. 

 
 
2.3  SPRAY POLYURETHANE FOAM INSULATION (ALTERNATE) 

 
A.      Closed-Cell  Polyurethane  Foam  Insulation:    ASTM C 1029,  Type II,  with maximum  flame- 

spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84. 
 

1.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
a.  BASF Corporation. 
b.  BaySystems NorthAmerica, LLC. 
c.  Dow Chemical Company (The). 
d.  ERSystems, Inc. 
e.  Gaco Western Inc. 
f.  Henry Company. 
g.  NCFI; Division of Barnhardt Mfg. Co. 
h.  SWD Urethane Company. 
i.  Volatile Free, Inc. 

 
2.       Minimum density of 1.5 lb/cu. ft. (24 kg/cu. m), thermal resistivity of 6.2 deg F x h x sq. 

ft./Btu x in. at 75 deg F (43 K x m/W at 24 deg C). 
 
 
2.4  VAPOR RETARDERS 

 
A.      Polyethylene  Vapor  Retarders:     ASTM D 4397,  6  mils  (0.15  mm)  thick,  with  maximum 

permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m). 
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B.      Vapor-Retarder   Tape:     Pressure-sensitive   tape  of  type   recommended   by  vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION, GENERAL 

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

applications indicated. 
 

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

 
C.      Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions 

and fill voids with insulation.  Remove projections that interfere with placement. 
 

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

 
 
3.2  INSTALLATION OF BELOW-GRADE INSULATION 

 
A.      On   vertical   surfaces,   set   insulation   units   using   manufacturer's   recommended   adhesive 

according to manufacturer's written instructions. 
 

1.  If not otherwise indicated, extend insulation a minimum of 24 inches (610 mm) below 
exterior grade line. 

 
B.      On  horizontal  surfaces,  loosely  lay  insulation  units  according  to  manufacturer's   written 

instructions.  Stagger end joints and tightly abut insulation units. 
 

1.  If not otherwise indicated, extend insulation a minimum of 24 inches (610 mm) in from 
exterior walls. 

 
 
3.3  INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

 
A.      Apply insulation units to substrates by method indicated, complying with manufacturer's written 

instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 

 
B.      Foam-Plastic  Board Insulation:    Seal joints  between  units  by applying  adhesive,  mastic,  or 

sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in 
completed installation with adhesive, mastic, or sealant as recommended by insulation 
manufacturer. 

 
C.      Glass-Fiber  Insulation:    Install  in  cavities  formed  by  framing  members  according  to  the 

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

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

3.       Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not 
rated for or protected from contact with insulation. 

4.       Install eave ventilation troughs between roof framing members in insulated attic spaces at 
vented eaves. 

5.  For  metal-framed  wall  cavities  where  cavity  heights  exceed  96  inches  (2438  mm), 
support unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs. 

6.       For  wood-framed  construction,  install  blankets  according  to  ASTM C 1320  and  as 
follows: 

 
a.  With faced blankets having stapling flanges, secure insulation by inset, stapling 

flanges to sides of framing members. 
b.  With  faced  blankets  having  stapling  flanges,  lap blanket  flange  over  flange  of 

adjacent blanket to maintain continuity of vapor retarder once finish material is 
installed over it. 

 
7.       Vapor-Retarder-Faced Blankets:  Tape joints and ruptures in vapor-retarder facings, and 

seal each continuous area of insulation to ensure airtight installation. 
 

a.  Exterior Walls:  Set units with facing placed toward interior of construction. 
b.  Interior Walls:  Set units with facing placed toward areas of high humidity. 

 
D.      Spray-Applied Insulation:   Apply spray-applied insulation according to manufacturer's written 

instructions.  Do not apply insulation until installation of pipes, ducts, conduits, wiring, and 
electrical  outlets  in walls is completed  and  windows,  electrical  boxes,  and  other  items  not 
indicated to receive insulation are masked.  After insulation is applied, make flush with face of 
studs by using method recommended by insulation manufacturer. 

 
E.       Miscellaneous  Voids:    Install  insulation  in  miscellaneous  voids  and  cavity  spaces  where 

required to prevent gaps in insulation using the following materials: 
 

1.       Loose-Fill  Insulation:    Compact  to  approximately  40  percent  of  normal  maximum 
volume equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

2.  Spray Polyurethane Insulation:  Apply according to manufacturer's written instructions. 
 
 
3.4  INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES 

 
A.      Install board insulation on concrete substrates by adhesively attached, spindle-type insulation 

anchors as follows: 
 

1.       Fasten   insulation   anchors   to  concrete   substrates   with  insulation   anchor   adhesive 
according to anchor manufacturer's written instructions.   Space anchors according to 
insulation   manufacturer's   written   instructions   for   insulation   type,   thickness,   and 
application indicated. 
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2.       Apply  insulation  standoffs  to  each  spindle  to  create  cavity  width  indicated  between 
concrete substrate and insulation. 

3.       After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not 
to compress insulation below indicated thickness. 

4.       Where insulation will not be covered by other building materials, apply capped washers 
to tips of spindles. 

 
 
3.5  INSTALLATION OF VAPOR RETARDERS 

 
A.      Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to 

extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with 
adhesives   or   other   anchorage   system   as  indicated.      Extend   vapor   retarders   to  cover 
miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation. 

 
B.  Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs. 

 
1.       Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of 

wall openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c. 
2.       Before  installing  vapor  retarders,  apply urethane  sealant  to flanges  of metal  framing 

including runner tracks,  metal studs, and framing around door and window openings. 
Seal overlapping joints in vapor retarders with vapor-retarder tape according to vapor- 
retarder  manufacturer's  written instructions.   Seal butt joints with vapor-retarder  tape. 
Locate all joints over framing members or other solid substrates. 

3.       Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder 
fasteners as recommended by vapor-retarder manufacturer. 

 
C.      Seal  joints  caused  by pipes,  conduits,  electrical  boxes,  and  similar  items  penetrating  vapor 

retarders  with vapor-retarder  tape to create  an airtight  seal between  penetrating  objects  and 
vapor retarders. 

 
D.  Repair tears or punctures in vapor retarders immediately before concealment  by other work. 

Cover with vapor-retarder tape or another layer of vapor retarders. 

END OF SECTION 072100 
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SECTION 073113 - ASPHALT SHINGLES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Asphalt shingles. 
2.  Underlayment. 

 
 
1.2  ACTION SUBMITTALS 

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

 
B.  Samples:  For each exposed product and for each color and blend specified. 

 
 
1.3   INFORMATIONAL SUBMITTALS 

A.  Product test reports. 

B.  Research/evaluation reports. 
 

C.  Warranties:  Sample of special warranties. 
 
 
1.4   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.5  QUALITY ASSURANCE 

 
A.      Fire-Resistance Characteristics:   Where indicated, provide asphalt shingles and related roofing 

materials identical to those of assemblies tested for fire resistance per test method below by UL 
or another testing and inspecting agency acceptable to authorities having jurisdiction.   Identify 
products with appropriate markings of applicable testing agency. 

 
1.  Exterior Fire-Test Exposure:  Class A; ASTM E 108 or UL 790, for application and roof 

slopes indicated. 
 

B.      Preinstallation  Conference:   Conduct conference at Odessa Crew Operations Center, Odessa, 
DE. 
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1.6  WARRANTY 

 
A.      Special Warranty:   Standard form in which manufacturer  agrees to repair or replace asphalt 

shingles that fail in materials or workmanship within specified warranty period. 
 

1.       Material Warranty Period:  40 years from date of Substantial Completion, prorated, with 
first five years nonprorated. 

2.       Algae-Discoloration  Warranty Period:  Asphalt shingles will not discolor 10 years from 
date of Substantial Completion. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  GLASS-FIBER-REINFORCED  ASPHALT SHINGLES 

 
A.      Multitab-Strip   Asphalt   Shingles:     ASTM D 3462,  glass-fiber   reinforced,   mineral-granule 

surfaced, and self-sealing. 
 

1.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
a.  Atlas Roofing Corporation. 
b.  CertainTeed Corporation. 
c.  GAF Materials Corporation. 
d.  IKO. 
e.  Malarkey Roofing Products. 
f.  Owens Corning. 

 
2.  Tab Arrangement:  Three tabs, regularly spaced. 
3.  Cutout Shape:  Square. 
4.  Butt Edge:  Straight cut. 
5.  Strip Size:  Manufacturer's standard. 
6.  Algae Resistance:  Granules treated to resist algae discoloration. 
7.  Color and Blends:  As selected by Architect from manufacturer's full range. 
8.  Solar Reflective Index: 29 (minimum) 

 
B.      Hip and Ridge Shingles:   -fabricated units cut from asphalt shingle strips.   Trim each side of 

lapped portion of unit to taper approximately 1 inch (25 mm). 
 
 
2.2  UNDERLAYMENT MATERIALS 

 
A.  Felt:  ASTM D 4869, Type I, asphalt-saturated organic felts, nonperforated. 

 
B.      Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, minimum of 40-mil- 

(1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS- 
modified asphalt adhesive, with release paper backing; cold applied. 
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2.3  RIDGE VENTS 

 
A.      Rigid Ridge Vent:  Manufacturer's standard, rigid section high-density polypropylene or other 

UV-stabilized plastic ridge vent with nonwoven geotextile filter strips and external deflector 
baffles; for use under ridge shingles. 

 
1.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
a.  Air Vent, Inc.; a Gibraltar Industries company; ShingleVent II 
b.  Cor-A-Vent, Inc.; ridge Filter Vent or Ridge Filter Shingle Vent II 
c.  GAF Materials Corporation.; Cobra Rigid Vent II. 
d.  Owens Corning; VentSure Ridge Vent. 

 
 
2.4  ACCESSORIES 

 
A.  Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free. 

 
B.      Roofing Nails:   ASTM F 1667; aluminum, stainless-steel,  copper, or hot-dip galvanized-steel 

wire shingle nails, minimum 0.120-inch- (3-mm-) diameter, barbed shank, sharp-pointed, with a 
minimum 3/8-inch- (9.5-mm-) diameter flat head and of sufficient length to penetrate 3/4 inch 
(19 mm) into solid wood decking or extend at least 1/8 inch (3 mm) through OSB or plywood 
sheathing. 

 
1.       Where  nails  are in contact  with  metal  flashing,  use  nails  made  from  same  metal  as 

flashing. 
 

C.      Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low- 
profile capped heads or disc caps, 1-inch (25-mm) minimum diameter. 

 
 
2.5  METAL FLASHING AND TRIM 

 
A.  General:  Comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim." 

 
B.     Fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's 

"Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other 
characteristics of the item. 

 
 
PART 3 - EXECUTION 

 
 
3.1  UNDERLAYMENT INSTALLATION 

 
A.      General:  Comply with underlayment manufacturer's written installation instructions applicable 

to products and applications indicated unless more stringent requirements apply. 
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B.  Single-Layer Felt Underlayment:   Install on roof deck parallel with and starting at the eaves. 
Lap sides a minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 
inches (100 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm). 
Fasten with roofing nails. 

 
1.       Install felt underlayment on roof deck not covered by self-adhering sheet underlayment. 

Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in 
direction to shed water.   Lap ends of felt not less than 6 inches (150 mm) over self- 
adhering sheet underlayment. 

2.       Install fasteners at no more than 36 inch (900 mm) o.c. 
 

C.      Self-Adhering Sheet Underlayment:   Install, wrinkle free, on roof deck.  Comply with low- 
temperature  installation  restrictions  of  underlayment  manufacturer  if  applicable.    Install  at 
locations indicated on Drawings, lapped in direction to shed water.  Lap sides not less than 3- 
1/2 inches (89 mm).  Lap ends not less than 6 inches (150 mm) staggered 24 inches (600 mm) 
between courses.  Roll laps with roller.  Cover underlayment within seven days. 

 
 
3.2  METAL FLASHING INSTALLATION 

 
A.  General:  Install  metal  flashings  and  other  sheet  metal  to  comply  with  requirements  in 

Division 07 Section "Sheet Metal Flashing and Trim." 
 

1.       Install metal flashings according to recommendations in ARMA's "Residential Asphalt 
Roofing Manual" and asphalt shingle recommendations in NRCA's "The NRCA Roofing 
and Waterproofing Manual." 

 
 
3.3  ASPHALT SHINGLE INSTALLATION 

 
A.    General:     Install  asphalt  shingles  according  to  manufacturer's  written  instructions, 

recommendations in ARMA's "Residential Asphalt Roofing Manual," and asphalt shingle 
recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual." 

 
B.  Install starter strip along lowest roof edge, consisting of an asphalt shingle strip at least 7 inches 

(175 mm) wide with self-sealing strip face up at roof edge. 
 

1.       Extend asphalt shingles 1/2 inch (13 mm) over fasciae at eaves and rakes. 
2.       Install starter strip along rake edge. 

 
C.      Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck 

with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform 
exposure. 

 
D.      Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck 

with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform 
exposure. 
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E.       Install  asphalt  shingles  by  single-strip  column  or  racking  method,  maintaining  uniform 
exposure.  Install full-length first course followed by cut second course, repeating alternating 
pattern in succeeding courses. 

 
F.      Fasten asphalt shingle strips with roofing nails located according to manufacturer's written 

instructions. 
 

1.  Where  roof  slope  exceeds  20:12,  seal  asphalt  shingles  with  asphalt  roofing  cement 
spots after fastening with additional roofing nails. 

2.  Where roof slope is less than 4:12, seal asphalt shingles  with asphalt roofing cement 
spots. 

3.  When ambient temperature during installation is below 50 deg F (10 deg C), seal asphalt 
shingles with asphalt roofing cement spots. 

 
G.      Woven Valleys:  Extend succeeding asphalt shingle courses from both sides of valley 12 inches 

(300 mm) beyond center of valley, weaving intersecting shingle-strip courses over each other. 
Use one-piece shingle strips without joints in valley. 

 
H.      Ridge Vents:  Install continuous ridge vents over asphalt shingles according to manufacturer's 

written instructions.  Fasten with roofing nails of sufficient length to penetrate sheathing. 
 

I.        Ridge Cap Shingles:  Maintain same exposure of cap shingles as roofing shingle exposure.  Lap 
cap shingles  at ridges to shed water away from direction of prevailing winds.   Fasten with 
roofing nails of sufficient length to penetrate sheathing. 

 
1.  Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow. 

END OF SECTION 073113 
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SECTION 074113 - METAL ROOF PANELS (ALTERNATE) 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Standing-seam metal roof panels. 

B.  Related Sections: 

1.  Division 07  Section  "Sheet  Metal  Roofing"  for  custom-fabricated  and  on-site,  roll- 
formed sheet metal roofing. 

 
 
1.2  PERFORMANCE REQUIREMENTS 

 
A.  Hydrostatic-Head Resistance:  No water penetration when tested according to ASTM E 2140. 

 
B.      Wind-Uplift  Resistance:   Provide metal roof panel assemblies  that comply with UL 580 for 

wind-uplift-resistance class indicated. 
 

1.  Uplift Rating:  UL 90. 
 

C.      FMG  Listing:     Provide  metal  roof  panels  and  component   materials   that  comply  with 
requirements  in FMG 4471  as part  of a panel  roofing  system  and  that are listed  in FMG's 
"Approval Guide" for Class 1 or noncombustible construction, as applicable.  Identify materials 
with FMG markings. 

 
1.  Fire/Windstorm Classification:  Class 1A-120. 
2.  Hail Resistance:  SH. 

 
D.      Structural  Performance:    Provide  metal  roof  panel  assemblies  capable  of  withstanding  the 

effects of gravity loads and the following loads and stresses within limits and under conditions 
indicated, based on testing according to ASTM E 1592: 

 
1.  Wind Loads:  Determine loads based on the following minimum design wind pressures: 

 
a.  Uniform pressure of 30 lbf/sq. ft. (1436 Pa), acting inward or outward. 

 
2.  Snow Loads:  35 lbf/sq. ft. (1676 Pa). 
3.  Deflection  Limits:   Metal roof panel assemblies  shall withstand  wind and snow loads 

with vertical deflections no greater than 1/240 of the span. 
 

E.       Solar Reflectance Index:  Not less than 29 when calculated according to ASTM E 1980 based 
on testing identical products by a qualified testing agency. 
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F. Energy Performance:   Provide roof panels that are listed on the U.S. Department of Energy's 

 

 

ENERGY STAR Roof Products Qualified Product List for steep-slope roof products. 
 
 
1.3  ACTION SUBMITTALS 

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

 
B.      Shop Drawings:  Show fabrication and installation layouts of metal roof panels; details of edge 

conditions, side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashings, 
closures, and accessories; and special details.  Distinguish between factory- and field-assembled 
work. 

 
C.  Samples:  For each type of exposed finish required. 

 
D.      Delegated-Design   Submittal:     For  metal  roof  panel  assembly  indicated  to  comply  with 

performance requirements and design criteria, including analysis data and calculations signed 
and sealed by the qualified professional engineer responsible for their preparation. 

 
 
1.4  INFORMATIONAL SUBMITTALS 

 
A.      Coordination Drawings:  Roof plans, drawn to scale, based on input from installers of the items 

involved. 
 

B.      Manufacturer  Certificates:   Signed  by manufacturer  certifying  that roof panels comply with 
energy performance requirements specified in "Performance Requirements" Article. 

 
1.  Submit evidence of meeting performance requirements. 

C.  Product test reports. 

D.  Field quality-control reports. 
 

E.  Warranties:  Samples of special warranties. 
 
 
1.5   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.6  QUALITY ASSURANCE 

 
A.  Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

 
B.      Fire-Resistance  Ratings:    Where  indicated,  provide  metal  roof  panels  identical  to those  of 

assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.   Identify 
products with appropriate markings of applicable testing agency. 

 
1.  Combustion Characteristics:  ASTM E 136. 
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C.  Preinstallation Conference:  Conduct conference at Project site. 

 
 
1.7  WARRANTY 

 
A.      Special Warranty:   Manufacturer's  standard  form in which manufacturer  agrees to repair or 

replace  metal  roof  panel  assemblies  that  fail in materials  or workmanship  within  specified 
warranty period. 

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

 
B.      Special  Warranty  on Panel  Finishes:    Manufacturer's  standard  form  in which  manufacturer 

agrees  to repair  finish  or replace  metal  roof  panels  that  show  evidence  of deterioration  of 
factory-applied finishes within specified warranty period. 

 
1.  Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1  PANEL MATERIALS 
 

A.      Metallic-Coated  Steel  Sheet:    Restricted  flatness  steel  sheet  metallic  coated  by the  hot-dip 
process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 

 
1.       Recycled   Content:     Provide  steel  sheet  with  average  recycled   content  such  that 

postconsumer recycled content plus one-half of preconsumer recycled content is not less 
than 25 percent. 

2.       Zinc-Coated  (Galvanized)  Steel  Sheet:    ASTM A 653/A 653M,  G90  (Z275)  coating 
designation; structural quality. 

3.  Surface:  Smooth, flat finish. 
4.  Exposed Coil-Coated Finish: 

 
a.  3-Coat  Fluoropolymer:    AAMA 621.   Fluoropolymer  finish containing  not less 

than 70 percent PVDF resin by weight in both color coat and clear topcoat. 
 

5.       Concealed  Finish:   Manufacturer's  standard white or light-colored  acrylic or polyester 
backer finish. 

 
B.  Panel Sealants: 

 
1.       Sealant  Tape:   Pressure-sensitive,  100 percent solids,  gray polyisobutylene  compound 

sealant tape with release-paper  backing; 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 
thick. 

2.  Joint   Sealant:  ASTM C 920;   as   recommended   in   writing   by  metal   roof   panel 
manufacturer. 

3.  Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311. 
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2.2   FIELD-INSTALLED THERMAL INSULATION 

A.  Refer to Division 07 Section "Thermal Insulation." 

 
2.3  UNDERLAYMENT MATERIALS 

 
A.      Self-Adhering,  High-Temperature  Sheet:    30 to 40 mils (0.76  to 1.0  mm)  thick  minimum, 

consisting of slip-resisting, polyethylene-film top surface laminated to layer of butyl or SBS- 
modified asphalt adhesive, with release-paper backing; cold applied.   Provide primer when 
recommended by underlayment manufacturer. 

 
1.  Thermal Stability:  Stable after testing at 240 deg F (116 deg C); ASTM D 1970. 
2.  Low-Temperature   Flexibility:  Passes  after  testing  at  minus  20  deg F  (29  deg C); 

ASTM D 1970. 
3.  Products:  Subject  to  compliance  with  requirements,  available  products  that  may be 

incorporated into the Work include, but are not limited to, the following: 
 

a.  Carlisle   Coatings   &  Waterproofing   Inc.,   Div.   of  Carlisle   Companies   Inc.; 
CCW WIP 300HT. 

b.  Grace Construction Products; a unit of Grace, W. R. & Co.; Ultra. 
c.  Henry Company; Blueskin PE200 HT. 
d.  Metal-Fab Manufacturing, LLC; MetShield. 
e.  Owens Corning; WeatherLock Metal High Temperature Underlayment. 

B.  Felts:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felts. 

C.  Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application. 
 
 
2.4  SUBSTRATE BOARDS 

 
A.  Perlite Board:  ASTM C 728, 1 inch (25 mm) thick. 

 
B.      Substrate-Board Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying 

with corrosion-resistance  provisions  in FMG 4470, designed for fastening substrate board to 
substrate. 

 
 
2.5  MISCELLANEOUS MATERIALS 

 
A.      Panel  Fasteners:    Self-tapping  screws,  bolts,  nuts,  self-locking  rivets  and bolts,  end-welded 

studs,  and  other  suitable  fasteners  designed  to  withstand  design  loads.    Provide  exposed 
fasteners with heads matching color of metal roof panels by means of plastic caps or factory- 
applied coating.  Provide EPDM, PVC, or neoprene sealing washers. 

 
B.      Bituminous  Coating:    Cold-applied  asphalt  mastic,  SSPC-Paint 12,  compounded  for  15-mil 

(0.4-mm)  dry  film  thickness  per  coat.    Provide  inert-type  noncorrosive  compound  free  of 
asbestos fibers, sulfur components, and other deleterious impurities. 
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2.6  STANDING-SEAM METAL ROOF PANELS 

 
A.      General:  Provide factory-formed metal roof panels designed to be installed by lapping and 

interconnecting raised side edges of adjacent panels with joint type indicated and mechanically 
attaching panels to supports using concealed clips in side laps.  Include clips, cleats, pressure 
plates, and accessories required for weathertight installation. 

 
1.  Steel Panel Systems:   Unless  more stringent  requirements  are indicated,  comply with 

ASTM E 1514. 
2.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
a.  AEP-Span. 
b.  Architectural Building Components. 
c.  Architectural Metal Systems. 
d.  Architectural Roofing and Siding, Inc. 
e.  ATAS International, Inc. 
f.  Berridge Manufacturing Company. 
g.  Butler Manufacturing; a BlueScope Steel company. 
h.  CENTRIA Architectural Systems. 
i.  Copper Sales, Inc. 
j.  Dimensional Metals, Inc. 
k.  Englert, Inc. 
l.  Fabral. 
m.  Flexospan Steel Buildings, Inc. 
n.  Galvamet; Galvacer Building Systems. 
o.  IMETCO. 
p.  Integris Metals. 
q.  MBCI; a division of NCI Building Systems, L. P. 
r.  McElroy Metal, Inc. 
s.  Merchant & Evans. 
t.  Metal-Fab Manufacturing, LLC. 
u.  Metal Sales Manufacturing Corporation. 
v.  Metecno-Morin; Division of Metecno Inc. 
w.  Modern Metal Systems, Inc. 
x.  Petersen Aluminum Corporation. 
y.  Steelox Systems, L.L.C. 
z.  Ultra Seam Incorporated. 
aa.  United Steel Deck Inc.; Subsidiary of Bouras Industries Inc. 
bb.  VICWEST; Div. of Jenisys Engineered Products. 

 
3.  Profile:  Vertical-rib, snap-joint, as indicated on Drawings. 
4.  Material:  Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) nominal thickness. 

 
a.  Exterior Finish:  3-coat fluoropolymer. 
b.  Color:  As selected by Architect from manufacturer's full range. 

 
5.  Clips:  Floating to accommodate thermal movement. 

a.  Material:  Metallic coated steel. 
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6.  Joint Type:  Single folded. 
7.  Panel Coverage:  12 inch. 
8.  Panel Height:  1 inch. 

 
 
2.7  METAL SOFFIT PANELS 

 
A.      General:  Provide factory-formed metal soffit panels designed to be installed by lapping and 

interconnecting  side  edges  of adjacent  panels  and  mechanically  attaching  through  panel  to 
supports using concealed fasteners in side laps.  Include accessories required for weathertight 
installation. 

 
B.  Metal Soffit Panels:  Match profile and material of metal roof panels. 

 
1.  Finish:  Match finish and color of metal roof panels. 
2.  Sealant:  Factory applied within interlocking joint. 
3.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

 
a.  AEP-Span. 
b.  Architectural Building Components. 
c.  ATAS International, Inc. 
d.  Berridge Manufacturing Company. 
e.  CENTRIA Architectural Systems. 
f. Cheney Flashing Company. 
g.  Copper Sales, Inc. 
h.  Dimensional Metals, Inc. 
i.  Englert, Inc. 
j.  Fabral. 
k.  IMETCO. 
l.  MBCI; a division of NCI Building Systems, L. P. 
m.  McElroy Metal, Inc. 
n.  Merchant & Evans. 
o.  Metal-Fab Manufacturing, LLC. 
p.  Metal Sales Manufacturing Corporation. 
q.  Petersen Aluminum Corporation. 
r.  Ultra Seam Incorporated. 

 
4.  Profile:  V groove as indicated on Drawings. 
5.  Material:  Same material, finish, and color as metal roof panels. 

 
6.  Panel Coverage:  12 inches (305 mm). 
7.  Panel Height:  0.875 inch (22 mm).. 
8.  Sealant:  Factory applied within interlocking joint. 

 
 
2.8  ACCESSORIES 

 
A.      Roof Panel Accessories:   Provide  components  approved  by roof panel  manufacturer  and as 

required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, 
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ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match 
material and finish of metal roof panels unless otherwise indicated. 

 
1.       Closures:   Provide closures at eaves and ridges, fabricated of same metal as metal roof 

panels. 
2.       Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal roof panel profile.  Provide closure strips where 
indicated or necessary to ensure weathertight construction. 

3.  Backing  Plates:  Provide  metal  backing  plates  at  panel  end  splices,  fabricated  from 
material recommended by manufacturer. 

 
B.      Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, 

minimum 0.018 inch (0.45 mm) thick.  Provide flashing and trim as required to seal against 
weather and to provide finished appearance.   Locations include, but are not limited to, eaves, 
rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with 
same finish system as adjacent metal roof panels. 

 
C.      Gutters:  Formed from same material roof panels.  Match profile of gable trim, complete with 

end pieces, outlet tubes, and other special pieces as required.   Fabricate in minimum 96-inch- 
(2400-mm-) long sections, of size and metal thickness according to SMACNA's "Architectural 
Sheet Metal Manual."  Furnish gutter supports spaced a maximum of 36 inches (900 mm) o.c., 
fabricated  from  same  metal  as gutters.    Provide  wire  ball  strainers  of compatible  metal  at 
outlets.  Finish gutters to match metal roof panels. 

 
D.      Downspouts:   Formed from same material as roof panels.   Fabricate in 10-foot- (3-m-) long 

sections, complete with formed elbows and offsets, of size and metal thickness according to 
SMACNA's "Architectural Sheet Metal Manual".  Finish downspouts to match gutters. 

 
E.       Roof Curbs:  Fabricated from same material as roof panels, minimum 0.048 inch (1.2 mm thick; 

with bottom of skirt profiled to match roof panel profiles, and welded top box and integral full- 
length cricket.  Fabricate curb subframing of minimum 0.0598-inch- (1.5-mm-) thick, angle-, C- 
, or Z-shaped steel sheet.  Fabricate curb and subframing to withstand indicated loads, of size 
and height indicated.  Finish roof curbs to match metal roof panels. 

 
1.  Insulate roof curb with 1-inch- (25-mm-) thick, rigid insulation. 

 
 
2.9  FABRICATION 

 
A.      Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, 

by manufacturer's standard procedures and processes and as necessary to fulfill indicated 
performance requirements.  Comply with indicated profiles and with dimensional and structural 
requirements. 

 
B.      Provide  panel  profile,  including  major  ribs and intermediate  stiffening  ribs,  if any,  for full 

length of panel. 
 

C.      Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips that 
provide a tight seal and prevent metal-to-metal contact, in a manner that will seal weathertight 
and minimize noise from movements within panel assembly. 
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D.     Sheet Metal Accessories:   Fabricate flashing and trim to comply with recommendations in 

SMACNA's "Architectural  Sheet Metal Manual" that apply to the design, dimensions, metal, 
and other characteristics of item indicated. 

 
 
PART 3 - EXECUTION 

 
 
3.1  PREPARATION 

 
A.      Substrate Board:   Install substrate boards over roof sheathing on entire roof surface.   Attach 

with substrate-board fasteners. 
 

1.  Install substrate board with long joints in continuous straight lines, perpendicular to roof 
slopes with end joints staggered between rows.  Tightly butt substrate boards together. 

2.  Comply with UL requirements for fire-rated construction. 
 

B.      Miscellaneous Framing:   Install subpurlins, eave angles, furring, and other miscellaneous roof 
panel support members and anchorage according to metal roof panel manufacturer's written 
instructions. 

 
 
3.2  UNDERLAYMENT INSTALLATION 

A.      Self-Adhering Sheet Underlayment:   Apply primer if required by manufacturer.   Comply with 
temperature restrictions of underlayment manufacturer for installation.   Apply at locations 
indicated on Drawings, wrinkle free, in shingle fashion to shed water, and with end laps of not 
less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses.   Overlap side 
edges not less than 3-1/2 inches (90 mm).   Roll laps with roller.  Cover underlayment within 14 
days. 

 
B.      Felt Underlayment:  Apply at locations indicated on Drawings, in shingle fashion to shed water, 

and with lapped joints of not less than 2 inches (50 mm). 
 

C.  Apply slip sheet over underlayment before installing metal roof panels. 
 

D.  Install flashings to cover underlayment  to comply with requirements specified in Division 07 
Section "Sheet Metal Flashing and Trim." 

 
 
3.3  THERMAL INSULATION INSTALLATION 

 
A.      Polyethylene  Vapor Retarder:   Extend vapor retarder to extremities  of areas to be protected 

from vapor transmission.   Repair tears or punctures immediately before concealment by other 
work. 

 
B.      Blanket  Insulation:     Install  insulation  concurrently  with  metal  roof  panel  installation,  in 

thickness indicated to cover entire roof, according to manufacturer's written instructions and as 
follows: 

 
1.  Set vapor-retarder-faced  units with vapor retarder to warm side of construction  unless 

otherwise indicated.  Do not obstruct ventilation spaces. 

UNOFFICIAL 
 WEBSITE 

 COPY



METAL ROOF PANELS 074113 - 9 

Contract # T201280104 
Appendix A – Technical Specifications 

 

 

 
2.       Tape joints and ruptures in vapor retarder and seal each continuous area of insulation to 

surrounding construction to ensure airtight installation. 
3.  Install blankets straight and true in one-piece lengths with both sets of facing tabs sealed. 

Comply with the following installation method: 
 

a.      Over-Framing Installation:    Extend insulation and vapor retarder over and 
perpendicular  to top flange  of secondary  framing  members.    Hold  in place  by 
panels fastened to secondary framing. 

b.  Over-Purlin-with-Spacer-Block  Installation:   Extend insulation and vapor retarder 
over and perpendicular to top flange of secondary framing members.  Install layer 
of filler insulation  over first layer to fill space formed by roof panel standoffs. 
Hold in place by panels fastened to standoffs. 

 
4.       Retainer Strips:   Install retainer strips at each longitudinal insulation joint, straight and 

taut, nesting with secondary framing to hold insulation in place. 
5.       Thermal  Spacer  Blocks:    Where  metal  roof  panels  attach  directly  to  purlins,  install 

thermal spacer blocks. 
 
 
3.4  METAL ROOF PANEL INSTALLATION 

 
A.      Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at 

each standing-seam  joint at location,  spacing,  and with fasteners  recommended  by 
manufacturer. 

 
1.  Install clips to supports with self-tapping fasteners. 
2.       Install  pressure  plates  at  locations  indicated  in  manufacturer's   written  installation 

instructions. 
3.       Snap Joint:   Nest standing  seams and fasten together  by interlocking  and completely 

engaging factory-applied sealant. 
4.  Seamed  Joint:   Crimp standing  seams with manufacturer-approved,  motorized  seamer 

tool so clip, metal roof panel, and factory-applied sealant are completely engaged. 
 

B.      Metal  Soffit  Panels:     Provide  metal  soffit  panels  full  width  of  soffits.     Install  panels 
perpendicular to support framing. 

 
1.       Flash and seal panels with weather closures where metal soffit panels meet walls and at 

perimeter of all openings. 
 
 
3.5  ACCESSORY INSTALLATION 

 
A.      General:  Install accessories with positive anchorage to building and weathertight mounting and 

provide for thermal expansion.  Coordinate installation with flashings and other components. 
 

1.       Install components  required for a complete metal roof panel assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. 

2.      Flashing and Trim:   Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide 
concealed  fasteners  where  possible,  and  set units  true  to line  and  level  as indicated. 
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Install work with laps, joints, and seams that will be permanently watertight and weather 
resistant. 

3.  Provide elbows at base of downspouts to direct water away from building. 
 
 
3.6  CLEANING 

 
A.      Remove temporary protective coverings and strippable films, if any, as metal roof panels are 

installed unless otherwise indicated in manufacturer's written installation instructions.   On 
completion of metal roof panel installation, clean finished surfaces as recommended by metal 
roof panel manufacturer.  Maintain in a clean condition during construction. 

 
 
END OF SECTION 074113 
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SECTION 074600 - SIDING 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes fiber-cement siding. 
 
 
1.2  ACTION SUBMITTALS 

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

B.  Samples:  For siding including related accessories. 

 
1.3  INFORMATIONAL SUBMITTALS 

 
A.  Qualification Data:  For qualified siding Installer. 

B.  Product certificates. 

C.  Product test reports. 
 

D.  Research/evaluation reports. 
 

E.  Warranty:  Sample of special warranty. 
 
 
1.4   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.5  MAINTENANCE MATERIAL SUBMITTALS 

 
A.  Furnish  extra  materials  that match  products  installed  and that  are packaged  with protective 

covering for storage and identified with labels describing contents. 
 

1.  Furnish  full  lengths  of siding  including  related  accessories,  in a quantity  equal  to 2 
percent of amount installed. 

 
 
1.6  QUALITY ASSURANCE 

 
A.  Labeling:  Provide fiber-cement siding that is tested and labeled according to ASTM C 1186 by 

a qualified testing agency acceptable to authorities having jurisdiction. 
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B.      Source Limitations:  Obtain each type, color, texture, and pattern of siding, including related 
accessories, from single source from single manufacturer. 

 
C.  Preinstallation Conference:  Conduct conference at Project site. 

 
 
1.7  WARRANTY 

 
A.      Special Warranty:  Standard form in which manufacturer agrees to repair or replace siding that 

fail(s) in materials or workmanship within specified warranty period. 
 

1.  Warranty Period:  30 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1  FIBER-CEMENT SIDING 
 

A.      General:   ASTM C 1186, Type A, Grade II, fiber-cement  board, noncombustible  when tested 
according to ASTM E 136; with a flame-spread index of 25 or less when tested according to 
ASTM E 84. 

 
1.       Basis  of Design  Product:   James  Hardie  Building  Products;  Lap fiber-cement  siding, 

Beaded  Cedarmill,  ColorPlus  Collection  or  a  comparable   product  by  one  of  the 
following: 

 
2.  Manufacturers: 

 
a.  Cemplank. 
b.  CertainTeed Corp. 
c.  GAF Materials Corporation. 
d.  James Hardie. 
e.  MaxiTile, Inc; a California corporation. 
f.  Nichiha Fiber Cement. 

3.  Horizontal Pattern:  Boards 8 1/4 to 8 1/2” wide in beaded-edge style. 

a.  Texture:  Wood grain. 
4.  Panel Texture:  48-inch- (1200-mm-) wide sheets with smooth texture. 
5.  Factory Priming:  Manufacturer's standard acrylic primer. 

 
 
2.2  ACCESSORIES 

 
A.      Siding Accessories, General:   Provide starter strips, edge trim, outside and inside corner caps, 

and other items as recommended by siding manufacturer for building configuration. 
 

1.       Provide  accessories  made  from  same  material  as  adjacent  siding  unless  otherwise 
indicated. 
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B.  Flashing:  Provide  aluminum  flashing  complying  with  Division 07  Section  "Sheet  Metal 
Flashing and Trim" at window and door heads and where indicated. 

 
1.  Finish for Aluminum Flashing:  High-performance organic finish, same color as siding. 

C.  Fasteners: 

1.  For fastening to wood, use siding nails of sufficient length to penetrate a minimum of 1 
inch (25 mm) into substrate. 

2.  For fastening aluminum, use aluminum fasteners.   Where fasteners will be exposed to 
view, use prefinished aluminum fasteners in color to match item being fastened. 

3.  For fastening fiber cement, use stainless-steel fasteners. 

PART 3 - EXECUTION 

3.1  EXAMINATION 
 

A.  Examine  substrates  for  compliance  with  requirements  for  installation  tolerances  and  other 
conditions affecting performance of siding and related accessories. 

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

 
 
3.2  INSTALLATION 

 
A.  General:  Comply  with  siding  manufacturer's  written  installation  instructions  applicable  to 

products and applications indicated unless more stringent requirements apply. 
 

1.  Do not install damaged components. 
2.  Center  nails  in  elongated  nailing  slots  without  binding  siding  to  allow  for  thermal 

movement. 
 

3.  Install fasteners no more than 24 inches (600 mm) o.c. 

B.  Install fiber-cement siding and related accessories. 

1.  Install fasteners no more than 24 inches (600 mm) o.c. 
 

C.  Install  joint  sealants  as  specified  in  Division 07  Section  "Joint  Sealants"  and  to  produce 
weathertight installation. 

 
 
3.3  ADJUSTING AND CLEANING 

 
A.  Remove damaged, improperly installed, or otherwise defective materials and replace with new 

materials complying with specified requirements. 
 

B.  Clean finished surfaces according to manufacturer's written instructions and maintain in a clean 
condition during construction. 
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END OF SECTION 074600 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Manufactured reglets and counterflashing. 
2.  Formed roof drainage sheet metal fabrications. 
3.  Formed low-slope roof sheet metal fabrications. 
4.  Formed steep-slope roof sheet metal fabrications. 
5.  Formed wall sheet metal fabrications. 

 
 
1.2  ACTION SUBMITTALS 

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

 
B.      Shop Drawings:  Show installation layouts of sheet metal flashing and trim, including plans, 

elevations, expansion-joint locations, and keyed details.   Distinguish between shop- and field- 
assembled work. 

 
1.       Include details for forming, joining, supporting,  and securing sheet metal flashing and 

trim, including pattern of seams, termination points, fixed points, expansion joints, 
expansion-joint covers, edge conditions, special conditions, and connections to adjoining 
work. 

 
C.  Samples:  For each exposed product and for each finish specified. 

 
 
1.3  INFORMATIONAL SUBMITTALS 

 
A.  Warranty:  Sample of special warranty. 

 
 
1.4   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.5  QUALITY ASSURANCE 

 
A.  Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet Metal 

Manual" unless more stringent requirements are specified or shown on Drawings. 
 

1. 
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B.  Preinstallation Conference:  Conduct conference at Project site. 
 
 
1.6  WARRANTY 

 
A.      Special Warranty on Finishes:   Manufacturer's standard form in which manufacturer agrees to 

repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of 
factory-applied finishes within 20 years from date of Substantial Completion. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  SHEET METALS 

 
A.      General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a 

strippable, temporary protective film before shipping. 
 

B.      Aluminum  Sheet:   ASTM B 209  (ASTM B 209M),  alloy as standard  with  manufacturer  for 
finish required, with temper as required to suit forming operations and performance required. 

 
1.  Exposed Coil-Coated Finishes: 

 
a.  Two-Coat Fluoropolymer:   AAMA 620.  Fluoropolymer finish containing not less 

than 70 percent PVDF resin by weight in color coat. 
 

2.  Color:  As selected by Architect from manufacturer's full range. 
 
 
2.2  UNDERLAYMENT MATERIALS 

 
A.  Polyethylene  Sheet:  6-mil-    (0.15-mm-)  thick   polyethylene  sheet  complying  with 

ASTM D 4397. 
 

B.  Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 
 

C.      Self-Adhering,  High-Temperature  Sheet:   Minimum  30 to 40 mils (0.76 to 1.0 mm)  thick, 
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS- 
modified asphalt adhesive, with release-paper backing; cold applied.   Provide primer when 
recommended by underlayment manufacturer. 

 
1.  Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C). 
2.  Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 

deg C). 
 

D.  Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized. 
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2.3  MISCELLANEOUS MATERIALS 

 
A.      General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 

separators, sealants, and other miscellaneous items as required for complete sheet metal flashing 
and trim installation and recommended by manufacturer of primary sheet metal or manufactured 
item unless otherwise indicated. 

 
B.      Fasteners:   Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 

bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 

 
1.  General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

 
a.  Exposed  Fasteners:   Heads matching color of sheet metal using plastic caps or 

factory-applied coating. 
b.  Blind  Fasteners:  High-strength  aluminum  or  stainless-steel  rivets  suitable  for 

metal being fastened. 
c.  Spikes and Ferrules:   Same material as gutter; with spike with ferrule matching 

internal gutter width. 
2.  Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 
3.  Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel. 

 
C.      Sealant Tape:   Pressure-sensitive,  100 percent solids, gray polyisobutylene  compound sealant 

tape with release-paper  backing.   Provide permanently elastic, nonsag, nontoxic, nonstaining 
tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

 
D.      Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant; low modulus; of type, grade, 

class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

 
E.     Epoxy Seam Sealer:     Two-part,  noncorrosive,  aluminum  seam-cementing  compound, 

recommended  by  aluminum  manufacturer  for  exterior  nonmoving  joints,  including  riveted 
joints. 

 
 
2.4  FABRICATION, GENERAL 

 
A.      General:   Custom fabricate sheet metal flashing and trim to comply with recommendations in 

SMACNA's "Architectural  Sheet Metal Manual" that apply to design, dimensions,  geometry, 
metal thickness,  and other characteristics  of item indicated.   Fabricate  items at the shop to 
greatest extent possible. 

 
1.  Obtain field measurements for accurate fit before shop fabrication. 
2.       Form sheet metal flashing and trim without excessive  oil canning,  buckling,  and tool 

marks and true to line and levels indicated,  with exposed  edges folded back to form 
hems. 

3.       Conceal fasteners and expansion provisions where possible.   Exposed fasteners are not 
allowed on faces exposed to view. 
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B.      Sealed Joints:   Form nonexpansion  but movable joints in metal to accommodate  elastomeric 
sealant. 

 
C.      Expansion  Provisions:   Where lapped expansion  provisions  cannot be used, form expansion 

joints of intermeshing  hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl 
sealant concealed within joints. 

 
D.      Fabricate  cleats and attachment  devices from same material as accessory being anchored or 

from compatible, noncorrosive metal. 
 

E.       Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal 
with epoxy seam sealer.  Rivet joints where necessary for strength. 

 
 
2.5  ROOF DRAINAGE SHEET METAL FABRICATIONS 

 
A.      Hanging Gutters:   Fabricate to cross section indicated, complete with end pieces, outlet tubes, 

and other accessories as required.   Fabricate in minimum 96-inch- (2400-mm-) long sections. 
Furnish flat-stock gutter spacers and gutter brackets fabricated from same metal as gutters, of 
size  recommended  by  SMACNA  but  not  less  than  twice  the  gutter  thickness.    Fabricate 
expansion  joints,  expansion-joint  covers, gutter bead reinforcing  bars, and gutter accessories 
from same metal as gutters. 

 
1.  Accessories:   Continuous  removable leaf screen with sheet metal frame and hardware 

cloth screen. 
 

B.      Downspouts:   Fabricate rectangular downspouts complete with mitered elbows.   Furnish with 
metal hangers, from same material as downspouts, and anchors. 

 
1.  Hanger Style:  Gutter Brackets. 
2.  Fabricate from the following materials: 

a.  Aluminum:  0.024 inch (0.61 mm) thick. 
 
 
2.6  WALL SHEET METAL FABRICATIONS 

 
A.      Opening Flashings in Frame Construction:   Fabricate head, sill, jamb, and similar flashings to 

extend 4 inches (100 mm) beyond wall openings.  Form head and sill flashing with 2-inch- (50- 
mm-) high, end dams.  Fabricate from the following materials: 
1.  Aluminum:  0.032 inch (0.81 mm) thick. 

PART 3 - EXECUTION 

3.1  UNDERLAYMENT INSTALLATION 
 

A.      Felt Underlayment:  Install felt underlayment with adhesive for temporary anchorage.  Apply in 
shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm). 
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B.  Self-Adhering  Sheet  Underlayment:  Install  self-adhering  sheet  underlayment,  wrinkle  free. 
Comply with temperature restrictions of underlayment manufacturer for installation; use primer 
rather than nails for installing underlayment at low temperatures.   Apply in shingle fashion to 
shed water, with end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) 
between courses.  Overlap side edges not less than 3-1/2 inches (90 mm).  Roll laps with roller. 
Cover underlayment within 14 days. 

 
 
3.2  INSTALLATION, GENERAL 

 
A.      General:  Anchor sheet metal flashing and trim and other components of the Work securely in 

place,  with  provisions  for  thermal  and  structural  movement  so  that  completed  sheet  metal 
flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.   Use fasteners, 
solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as 
required to complete sheet metal flashing and trim system. 

 
1.       Install sheet metal flashing and trim true to line and levels indicated.   Provide uniform, 

neat seams with minimum exposure of solder, welds, and sealant. 
2.       Install  sheet  metal  flashing  and  trim  to  fit  substrates  and  to  result  in  watertight 

performance.  Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3.       Space  cleats  not more  than 12 inches  (300 mm)  apart.   Anchor  each cleat with two 
fasteners.  Bend tabs over fasteners. 

4.       Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and 
tool marks. 

5.       Install sealant tape where indicated. 
6.       Torch cutting of sheet metal flashing and trim is not permitted. 

 
B.      Metal  Protection:    Where  dissimilar  metals  will  contact  each  other  or corrosive  substrates, 

protect against galvanic action by painting contact surfaces with bituminous coating or by other 
permanent separation as recommended by SMACNA. 

 
1.       Coat back side of uncoated aluminum and stainless-steel  sheet metal flashing and trim 

with bituminous coating where flashing and trim will contact wood, ferrous metal, or 
cementitious construction. 

2.       Underlayment:     Where  installing  metal  flashing  directly  on  cementitious  or  wood 
substrates, install a course of felt underlayment and cover with a slip sheet or install a 
course of polyethylene sheet. 

 
C.      Expansion Provisions:   Provide for thermal expansion of exposed flashing and trim.  Space 

movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 
mm) of corner or intersection.  Where lapped expansion provisions cannot be used or would not 
be sufficiently watertight, form expansion joints of intermeshing hooked flanges, not less than 1 
inch (25 mm) deep, filled with sealant concealed within joints. 

 
D.      Fastener Sizes:   Use fasteners of sizes that will penetrate wood sheathing not less than 1-1/4 

inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws. 
 

E.  Seal joints as shown and as required for watertight construction. 
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F.  Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength. 
 
 
3.3  ROOF DRAINAGE SYSTEM INSTALLATION 

 
A.      General:   Install sheet metal roof drainage  items to produce complete roof drainage  system 

according to SMACNA recommendations and as indicated.   Coordinate installation of roof 
perimeter flashing with installation of roof drainage system. 

 
B.      Hanging Gutters:   Join sections with riveted and soldered joints or with lapped joints sealed 

with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored 
gutter brackets spaced not more than 36 inches (900 mm) apart.  Provide end closures and seal 
watertight with sealant.  Slope to downspouts. 

 
1.       Install  gutter  with expansion  joints  at locations  indicated,  but not exceeding,  50 feet 

(15.24 m) apart.  Install expansion-joint caps. 
2.  Install  continuous  gutter  screens  on  gutters  with  noncorrosive  fasteners,  for  cleaning 

gutters. 
 

C.      Downspouts:   Join sections with 1-1/2-inch (38-mm) telescoping joints.  Provide hangers with 
fasteners designed to hold downspouts securely to walls.  Locate hangers at top and bottom and 
at approximately 60 inches (1500 mm) o.c. in between. 

 
D.      Expansion-Joint  Covers:    Install  expansion-joint  covers  at  locations  and  of  configuration 

indicated.  Lap joints a minimum of 4 inches (100 mm) in direction of water flow. 
 
 
3.4  ROOF FLASHING INSTALLATION 

 
A.      General:  Install sheet metal flashing and trim to comply with performance requirements, sheet 

metal  manufacturer's  written  installation  instructions,  and  SMACNA's  "Architectural  Sheet 
Metal Manual."  Provide concealed fasteners where possible, set units true to line, and level as 
indicated.  Install work with laps, joints, and seams that will be permanently watertight and 
weather resistant. 

 
B.      Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations 

in SMACNA's "Architectural Sheet Metal Manual" and as indicated.  Interlock bottom edge of 
roof edge flashing with continuous cleat anchored to substrate at staggered 3-inch (75-mm) 
centers. 

 
C.  Counterflashing:   Coordinate installation of counterflashing with installation of base flashing. 

Insert counterflashing in reglets or receivers and fit tightly to base flashing.   Extend 
counterflashing 4 inches (100 mm) over base flashing.   Lap counterflashing joints a minimum 
of 4 inches (100 mm) and bed with sealant. 

 
D.      Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation 

of roofing and other items penetrating roof.  Seal with elastomeric sealant and clamp flashing to 
pipes that penetrate roof. 
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3.5  WALL FLASHING INSTALLATION 

 
A.      General:    Install  sheet  metal  wall  flashing  to  intercept  and  exclude  penetrating  moisture 

according to SMACNA recommendations and as indicated.   Coordinate installation of wall 
flashing with installation of wall-opening components such as windows, doors, and louvers. 

 
B.      Opening  Flashings  in Frame  Construction:    Install  continuous  head,  sill, jamb,  and  similar 

flashings to extend 4 inches (100 mm) beyond wall openings. 
 
 
3.6  CLEANING AND PROTECTION 

 
A.      Clean  exposed  metal  surfaces   of  substances   that  interfere  with  uniform  oxidation   and 

weathering. 
 

B.  Clean and neutralize flux materials.  Clean off excess solder and sealants. 
 

C.      Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

 
 
END OF SECTION 076200 
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SECTION 079200 - JOINT SEALANTS 

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.  Silicone joint sealants. 
2.  Urethane joint sealants. 
3.  Latex joint sealants. 
4.  Acoustical joint sealants. 

B.  Related Sections: 

1.       Division 04 Section "Unit Masonry" for masonry control and expansion joint fillers and 
gaskets. 

2.  Division 07 Section "Expansion Control" for building expansion joints. 
3.       Division 07 Section "Fire-Resistive  Joint Systems" for sealing joints in fire-resistance- 

rated construction. 
4.  Division 08 Section "Glazing" for glazing sealants. 
5.  Division 09 Section "Gypsum Board" for sealing perimeter joints. 
6.  Division 09 Section "Tiling" for sealing tile joints. 
7.       Division 09 Section "Acoustical Panel Ceilings" for sealing edge moldings at perimeters 

with acoustical sealant. 
8.       Division 32 Section "Concrete  Paving Joint Sealants"  for sealing joints in pavements, 

walkways, and curbing. 
 
 
1.3  PRECONSTRUCTION TESTING 

 
A.  Preconstruction  Compatibility and Adhesion Testing:   Submit to joint-sealant  manufacturers, 

for testing indicated below, samples of materials that will contact or affect joint sealants. 
 

1.       Use ASTM C 1087 to determine  whether  priming  and other specific  joint preparation 
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates. 

2.       Submit not fewer than eight pieces of each kind of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials. 

3.  Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
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4.      For materials failing tests, obtain joint-sealant manufacturer's written instructions for 
corrective measures including use of specially formulated primers. 

5.       Testing will not be required if joint-sealant manufacturers submit joint preparation data 
that are based on previous  testing,  not older than 24 months,  of sealant  products  for 
adhesion to, and compatibility with, joint substrates and other materials matching those 
submitted. 

 
B.  Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to 

Project joint substrates as follows: 
 

1.  Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2.  Conduct field tests for each application indicated below: 

 
a.       Each kind of sealant and joint substrate indicated. 

 
3.       Notify  Architect  seven  days  in  advance  of dates  and  times  when  test  joints  will  be 

erected. 
4.  Arrange for tests to take place with joint-sealant manufacturer's technical representative 

present. 
 

a.       Test Method:   Test joint sealants according to Method A, Field-Applied  Sealant 
Joint  Hand  Pull  Tab,  in  Appendix X1  in  ASTM C 1193  or  Method A,  Tail 
Procedure, in ASTM C 1521. 

 
1)       For  joints  with  dissimilar  substrates,  verify  adhesion  to  each  substrate 

separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

 
5.       Report whether sealant failed to adhere to joint substrates or tore cohesively.   Include 

data on pull distance used to test each kind of product and joint substrate.   For sealants 
that fail adhesively, retest until satisfactory adhesion is obtained. 

6.  Evaluation  of  Preconstruction  Field-Adhesion-Test  Results:  Sealants  not  evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory.   Do not use sealants that fail to adhere to 
joint substrates during testing. 

 
 
1.4  ACTION SUBMITTALS 

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

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

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

C.      Samples for Verification:   For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) 
long strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

 
D.  Joint-Sealant Schedule:  Include the following information: 
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1.  Joint-sealant application, joint location, and designation. 
2.  Joint-sealant manufacturer and product name. 
3.  Joint-sealant formulation. 
4.  Joint-sealant color. 

 
 
1.5  INFORMATIONAL SUBMITTALS 

 
A.  Qualification Data:  For qualified Installer and testing agency. 

 
B.  Product Certificates:  For each kind of joint sealant and accessory, from manufacturer. 

 
C.      Sealant,  Waterproofing,  and  Restoration  Institute  (SWRI)  Validation  Certificate:    For  each 

sealant specified to be validated by SWRI's Sealant Validation Program. 
 

D.      Product Test Reports:   Based on evaluation of comprehensive  tests performed by a qualified 
testing agency, indicating that sealants comply with requirements. 

 
E.       Preconstruction   Compatibility  and  Adhesion  Test  Reports:     From  sealant  manufacturer, 

indicating the following: 
 

1.      Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2.      Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion. 

 
F.       Preconstruction  Field-Adhesion  Test Reports:   Indicate  which sealants  and joint preparation 

methods resulted in optimum adhesion to joint substrates based on testing specified in 
"Preconstruction Testing" Article. 

 
G.  Field-Adhesion Test Reports:  For each sealant application tested. 

H.  Warranties:  Sample of special warranties. 

 
1.6  QUALITY ASSURANCE 

 
A.      Installer Qualifications:   Manufacturer's authorized representative who is trained and approved 

for installation of units required for this Project. 
 

B.      Source  Limitations:     Obtain  each  kind  of  joint  sealant  from  single  source  from  single 
manufacturer. 

 
C.  Product Testing:  Test joint sealants using a qualified testing agency. 

 
1.  Testing Agency Qualifications:   An independent  testing agency qualified according to 

ASTM C 1021 to conduct the testing indicated. 
2.       Test according to SWRI's Sealant Validation Program for compliance with requirements 

specified   by  reference   to  ASTM C 920   for  adhesion   and  cohesion   under   cyclic 
movement, adhesion-in-peel, and indentation hardness. 
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D.      Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated 
to  receive  joint  sealants  specified  in  this  Section.    Use  materials  and  installation  methods 
specified in this Section. 

 
E.  Preinstallation Conference:  Conduct conference at Project site. 

 
 
1.7  PROJECT CONDITIONS 

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

 
1.       When ambient and substrate temperature conditions are outside limits permitted by joint- 

sealant manufacturer or are below 40 deg F (5 deg C). 
2.  When joint substrates are wet. 
3.       Where  joint  widths  are  less  than  those  allowed  by  joint-sealant  manufacturer  for 

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

from joint substrates. 
 
 
1.8  WARRANTY 

 
A.      Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 

replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

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

 
B.      Special   Manufacturer's   Warranty:     Manufacturer's   standard   form  in  which  joint-sealant 

manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

 
1.  Warranty Period:  10 years from date of Substantial Completion. 

 
C.      Special warranties specified in this article exclude deterioration or failure of joint sealants from 

the following: 
 

1.       Movement of the structure caused by structural settlement or errors attributable to design 
or  construction  resulting  in  stresses  on  the  sealant  exceeding  sealant  manufacturer's 
written specifications for sealant elongation and compression. 

2.  Disintegration of joint substrates from natural causes exceeding design specifications. 
3.  Mechanical damage caused by individuals, tools, or other outside agents. 
4.      Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 
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PART 2 - PRODUCTS 

 
 
2.1  MATERIALS, GENERAL 

 
A.      Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

 
B.      VOC   Content   of   Interior   Sealants:      Sealants   and   sealant   primers   used   inside   the 

weatherproofing   system  shall  comply  with  the  following  limits  for  VOC  content  when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

 
1.  Architectural Sealants:  250 g/L. 
2.  Sealant Primers for Nonporous Substrates:  250 g/L. 
3.  Sealant Primers for Porous Substrates:  775 g/L. 

 
C.      Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 

each   liquid-applied   joint   sealant   specified,   including   those   referencing   ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

 
1.       Suitability for Immersion in Liquids.   Where sealants are indicated for Use I for joints 

that  will  be continuously  immersed  in liquids,  provide  products  that  have undergone 
testing according to ASTM C 1247.  Liquid used for testing sealants is deionized water, 
unless otherwise indicated. 

 
D.      Stain-Test-Response Characteristics:   Where sealants are specified to be nonstaining to porous 

substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

 
E.       Suitability for Contact with Food:   Where sealants are indicated for joints that will come in 

repeated contact with food, provide products that comply with 21 CFR 177.2600. 
 

F.  Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 
 
 
2.2  ELASTOMERIC JOINT SEALANTS 

 
A.      Elastomeric  Sealants:   Comply with ASTM C 920 and other requirements  indicated for each 

liquid-applied  chemically  curing sealant  specified,  including  those referencing  ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

 
B.      Stain-Test-Response   Characteristics:      Where   elastomeric   sealants   are   specified   to   be 

nonstaining  to porous substrates,  provide products  that have undergone  testing according  to 
ASTM C 1248 and have not stained porous joint substrates indicated for Project. 

 
C.      Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will 

come in repeated contact with food, provide products that comply with 21 CFR 177.2600. 
 

D.  Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant ES-1: 
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1.  Products: 
 

a.  Pecora Corporation; 898. 
b.  Tremco; Tremsil 600 White. 

 
2.  Type and Grade:  S (single component) and NS (nonsag). 
3.  Class:  25. 
4.  Use Related to Exposure:  NT (nontraffic). 
5.  Uses Related to Joint Substrates:  G, A, and, as applicable to joint substrates indicated, O. 

 
a.  Use O Joint Substrates:  stainless steel, galvanized steel, vitreous china, and plastic 

laminate. 
 

E.  Multicomponent Nonsag Urethane Sealant ES-2: 
 

1.  Products: 
 

a.  Pecora Corporation; Dynatrol II. 
b.  Tremco; Dymeric 511. 
c.  Tremco; Vulkem 922. 

 
2.  Type and Grade:  M (multicomponent) and NS (nonsag). 
3.  Class:  50. 
4.  Use Related to Exposure:  NT (nontraffic). 
5.  Uses  Related  to  Joint  Substrates:  M,  G, A,  and,  as  applicable  to  joint  substrates 

indicated, O. 
 

a.  Use O  Joint  Substrates:   aluminum   coated   with  a  high-performance   coating 
galvanized steel brick concrete masonry units. 

 
F.  Multicomponent Pourable Urethane Sealant ES-3: 

 
1.  Products: 

 
a.  Pecora Corporation; Dynatrol II-SG. 
b.  Sika Corporation, Inc.; Sikaflex - 2c SL. 
c.  Sonneborn, Division of ChemRex Inc.; SL 2. 

 
2.  Type and Grade:  M (multicomponent) and P (pourable). 
3.  Class:  25. 
4.  Uses Related to Exposure:  T (traffic). 
5.  Uses  Related  to  Joint  Substrates:  M,  G,  A,  and,  as  applicable  to  joint  substrates 

indicated, O. 
 

a.  Use O  Joint  Substrates:  aluminum  coated  with  a  high-performance   coating 
terrazzo tile. 

 
G.  Single-Component Neutral-Curing Silicone Sealant ES-4: 

 
1.  Products: 
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a.  Dow Corning Corporation; 791. 
b.  Dow Corning Corporation; 795 
c.       GE Silicones; SilPruf NB SCS9000. 
d.       GE Silicones; UltraPruf II SCS2900. 
e.       Pecora Corporation; 895. 

 
2.  Type and Grade:  S (single component) and NS (nonsag). 
3.  Class:  50 100/50. 
4.  Use Related to Exposure:  NT (nontraffic). 
5.  Uses  Related  to  Joint  Substrates:  M,  G,  A,  and,  as  applicable  to  joint  substrates 

indicated, O. 
 

a.  Use O Joint Substrates:   Coated glass aluminum coated with a high-performance 
coating. 

 
6.  Stain-Test-Response  Characteristics:  Nonstaining  to  porous  substrates  per 

ASTM C 1248. 
 
 
2.3  SOLVENT-RELEASE JOINT SEALANTS 

 
A.  Butyl-Rubber-Based Solvent-Release Joint Sealant SRS-1:  Comply with ASTM C 1085. 

 
1.  Products: 

 
a.       Bostik Findley; Bostik 300. 
b.       Fuller, H. B. Company; SC-0296. 
c.       Fuller, H. B. Company; SC-0288. 
d.       Pecora Corporation; BC-158. 
e.       Polymeric Systems Inc.; PSI-301 
f.  Sonneborn, Division of ChemRex Inc.; Sonneborn Multi-Purpose Sealant. 
g.  Tremco; Tremco Butyl Sealant. 

 
 
2.4  LATEX JOINT SEALANTS 

 
A.  Latex Sealant LS-1:  Comply with ASTM C 834, Type P, Grade NF. 

B.  Products: 

1.  Bostik Findley; Chem-Calk 600. 
2.  Pecora Corporation; AC-20+. 
3.  Schnee-Morehead, Inc.; SM 8200. 
4.  Sonneborn, Division of ChemRex Inc.; Sonolac. 
5.  Tremco; Tremflex 834. 
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2.5  ACOUSTICAL JOINT SEALANTS 

 
A.      Acoustical Sealant for Exposed and Concealed Joints AS-1:  Manufacturer's standard nonsag, 

paintable, nonstaining latex sealant complying with ASTM C 834 and the following: 
 

1.       Product  effectively  reduces  airborne  sound  transmission  through  perimeter  joints  and 
openings in building construction as demonstrated by testing representative assemblies 
according to ASTM E 90. 

2.  Products: 
 

a.  Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 
b.  United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

 
 
2.6  JOINT SEALANT BACKING 

 
A.      General:  Provide sealant backings of material that are nonstaining; are compatible with joint 

substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing. 

 
B.      Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin, 

and of size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 

 
C.      Bond-Breaker   Tape:     Polyethylene   tape  or  other  plastic  tape  recommended   by  sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 
joint surfaces at back of joint.  Provide self-adhesive tape where applicable. 

 
 
2.7  MISCELLANEOUS MATERIALS 

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

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

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

and sealant backing materials, free of oily residues or other substances capable of staining or 
harming  joint  substrates  and  adjacent  nonporous  surfaces  in  any  way,  and  formulated  to 
promote optimum adhesion of sealants to joint substrates. 

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

adjacent to joints. 
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PART 3 - EXECUTION 

 
 
3.1  EXAMINATION 

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

requirements for joint configuration, installation tolerances, and other conditions affecting joint- 
sealant performance. 

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

 
 
3.2  PREPARATION 

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

comply with joint-sealant manufacturer's written instructions and the following requirements: 
 

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

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

 
a.  Concrete. 
b.  Masonry. 
c.       Unglazed surfaces of ceramic tile. 

 
3.  Remove laitance and form-release agents from concrete. 
4.       Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants.  Nonporous joint substrates include the following: 

 
a.  Metal. 
b.  Glass. 
c.       Porcelain enamel. 
d.       Glazed surfaces of ceramic tile. 

 
B.      Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 

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

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

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 
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3.3  INSTALLATION OF JOINT SEALANTS 

 
A.      General:  Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 
 

B.      Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 

 
C.      Install sealant backings of kind indicated to support sealants during application and at position 

required  to produce  cross-sectional  shapes  and  depths  of installed  sealants  relative  to joint 
widths that allow optimum sealant movement capability. 

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

replace them with dry materials. 
 

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

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

backings are installed: 
 

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

optimum sealant movement capability. 
 

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

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

discolor sealants or adjacent surfaces. 
3.  Provide   concave   joint   profile   per   Figure 8A   in  ASTM C 1193,   unless   otherwise 

indicated. 
4.  Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5.  Provide  recessed  joint  configuration  of  recess  depth  and  at  locations  indicated  per 

Figure 8C in ASTM C 1193. 
 

a.  Use masking tape to protect surfaces adjacent to recessed tooled joints. 
 

G.  Installation of Preformed Silicone-Sealant System:  Comply with the following requirements: 
 

1.  Apply masking tape to each side of joint, outside of area to be covered by sealant system. 
2.  Apply silicone sealant to each side of joint to produce a bead of size complying with 

preformed  silicone-sealant  system  manufacturer's  written  instructions  and  covering  a 
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bonding area of not less than 3/8 inch (10 mm).  Hold edge of sealant bead 1/4 inch (6 
mm) inside masking tape. 

3.       Within  10 minutes  of sealant  application,  press silicone  extrusion  into sealant  to wet 
extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform 
contact between sealant and both extrusion and substrate. 

4.       Complete installation of sealant system in horizontal joints before installing in vertical 
joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion 
with a razor knife. 

 
H.      Installation  of  Preformed  Foam  Sealants:    Install  each  length  of  sealant  immediately  after 

removing protective wrapping.  Do not pull or stretch material.  Produce seal continuity at ends, 
turns, and intersections of joints.   For applications at low ambient temperatures, apply heat to 
sealant in compliance with sealant manufacturer's written instructions. 

 
I.       Acoustical Sealant Installation:   At sound-rated assemblies and elsewhere as indicated, seal 

construction at perimeters, behind control joints, and at openings and penetrations with a 
continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at 
perimeters  and  through  penetrations.    Comply  with  ASTM C 919  and  with  manufacturer's 
written recommendations. 

 
 
3.4  FIELD QUALITY CONTROL 

 
A.  Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

 
1.  Extent of Testing:  Test completed and cured sealant joints as follows: 

 
a.       Perform 5 tests for the first 1000 feet (300 m) of joint length for each kind of 

sealant and joint substrate. 
b.       Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per 

each floor per elevation. 
 

2.       Test Method:   Test joint sealants according to Method A, Field-Applied  Sealant Joint 
Hand  Pull  Tab,  in  Appendix X1  in  ASTM C 1193  or  Method A,  Tail  Procedure,  in 
ASTM C 1521. 

 
a.       For joints with dissimilar substrates, verify adhesion to each substrate separately; 

extend cut along one side, verifying adhesion to opposite side.  Repeat procedure 
for opposite side. 

 
3.  Inspect tested joints and report on the following: 

 
a.  Whether sealants filled joint cavities and are free of voids. 
b.     Whether  sealant  dimensions  and  configurations  comply  with  specified 

requirements. 
c.  Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.   Include data on pull distance used to test each kind 
of product and joint substrate.   Compare  these results to determine  if adhesion 
passes sealant manufacturer's field-adhesion hand-pull test criteria. 
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4.       Record  test  results  in  a  field-adhesion-test  log.    Include  dates  when  sealants  were 
installed, names of persons who installed sealants, test dates, test locations, whether joints 
were primed, adhesion results and percent elongations, sealant fill, sealant configuration, 
and sealant dimensions. 

5.  Repair sealants pulled from test area by applying new sealants following same procedures 
used originally to seal joints.  Ensure that original sealant surfaces are clean and that new 
sealant contacts original sealant. 

 
B.      Evaluation  of Field-Adhesion  Test  Results:    Sealants  not  evidencing  adhesive  failure  from 

testing or noncompliance with other indicated requirements will be considered satisfactory. 
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements. 

 
 
3.5  CLEANING 

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

and  with  cleaning  materials  approved  in writing  by manufacturers  of joint  sealants  and  of 
products in which joints occur. 

 
 
3.6  PROTECTION 

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

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

 
 
3.7  JOINT-SEALANT SCHEDULE 

 
A.      Joint-Sealant Application JS-1:  Exterior vertical and horizontal nontraffic construction joints in 

cast-in-place concrete. 
 

1.  Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 
B.      Joint-Sealant   Application  JS-2:     Exterior  horizontal  nontraffic  and  traffic  isolation  and 

contraction joints in cast-in-place concrete slabs. 
 

1.  Joint Sealant:  multi-component pourable urethane sealant ES-3. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

C.  Joint-Sealant Application JS-3:  Exterior vertical control joints in unit masonry. 

1.  Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 
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D.      Joint-Sealant Application JS-4:  Structural glazing joints between glass and aluminum window 
framing. 

 
1.  Joint Sealant:  Single component neutral curing sealant ES-4. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range 

 
E.       Joint-Sealant Application JS-5:  Exterior perimeter joints between masonry and frames of doors 

windows and louvers. 
 

1.  Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 
F.       Joint-Sealant  Application  JS-6:    Exterior  vertical  and  horizontal  non  traffic  joints  between 

flashing components where limited sliding movement occurs, and between flashing and other 
components where limited sliding movement occurs. 

 
1.  Joint Sealant:  Butyl-Rubber-Based Solvent-Release Joint Sealant SRS-1. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 
G.      Joint-Sealant  Application  JS-7:    Vertical  control  and  expansion  joints  on  exposed  interior 

surfaces of exterior walls. 
 

1.  Joint Sealant:   Multicomponent nonsag urethane sealant ES-2. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

H.  Joint-Sealant Application JS-8:  Interior perimeter joints of exterior openings. 

1.  Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 
I.        Joint-Sealant Application JS-9:  Interior joints between plumbing fixtures and adjoining walls, 

floors, and counters.   Interior joints between toilet accessories and adjoining walls, floors and 
counters.  Interior joints between casework and adjoining surfaces.  Interior joints between food 
service equipment and adjoining surfaces.  Interior joints between cut edges of resilient floor 
materials and hollow metal door frames and aluminum entrance systems. 

 
1.  Joint Sealant:  Single-component mildew-resistant neutral-curing silicone sealant ES-1. 
2.       Joint-Sealant  Color:   White  at plumbing  fixtures  and toilet accessories  and adjoining 

surfaces,  translucent  between  casework  and  food  service  equipment  and  adjoining 
surfaces and between resilient materials and adjacent door frames. 

 
J.        Joint-Sealant Application JS-10:   Vertical joints on exposed surfaces of interior unit masonry 

walls and partitions. 
 

1.  Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 
2.  Joint-Sealant Color: As selected by Architect from manufacturer's full range. 

 
K.      Joint-Sealant Application JS-11:  Perimeter joints between interior wall surfaces and frames of 

interior doors, windows, and elevator entrances. 
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1.  Joint Sealant:  Latex sealant. 
2.  Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 
 
 
 
 
 
END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

 
 
PART 1 - GENERAL 

 
 
1.1  RELATED DOCUMENTS 

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

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

 
A.  Section Includes: 

 
1.  Standard and custom hollow metal doors and frames. 
2.  Steel sidelight, borrowed lite and transom frames. 
3.  Factory finishing hollow metal doors and frames and factory machining for hardware. 
4.  Louvers installed in hollow metal doors 
5.  Light frames and glazing installed in hollow metal doors. 

B.  Related Sections: 

1.  Division 01 Section "Sustainable Design Requirements" for additional LEED 
documentation and requirements. 

2.       Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work into 
masonry construction. 

3.  Division  08 Sections  “Flush  Wood Doors",  "Clad Wood Doors”,  and "Stile and Rail 
Wood Doors" for wood doors in hollow metal frames. 

4.  Division 08 Section "Glazing" for glass view panels in hollow metal doors. 
5.       Division 08  Sections  "Door  Hardware"  and  "Access  Control  Hardware"   for  door 

hardware for hollow metal doors and frames. 
6.  Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow 

metal doors and frames. 
7.       Division 26 "Electrical" Sections for electrical connections including conduit and wiring 

for door controls and operators installed on frames with factory installed electrical knock 
out boxes. 

8.  Division 28  Section  "Access  Control"  for  access  control  devices  installed  at  door 
openings and provided as part of a security access control system. 

 
C.  Codes  and  References:  Comply  with  the  version  year  adopted  by  the  Authority  Having 

Jurisdiction. 
 

1.  ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and Frames. 
2.  ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for 

Steel Doors, Frames, Frames Anchors and Hardware Reinforcing. 
3.  ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel 

Doors and Frames. 
4.  ANSI/SDI  A250.10  - Test Procedure  and Acceptance  Criteria  for Prime  Painted  Steel 

Surfaces for Steel Doors and Frames. 
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5.  ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames. 
6.  ANSI/SDI A250.13 - Testing and Rating of Sever Windstorm Resistant Components for 

Swing Door Assemblies. 
7.  ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 
8.  ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc- 

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
9.  ASTM A924 - Standard Specification for General Requirements for Steel Sheet, Metallic- 

Coated by the Hot-Dip Process. 
10.  ASTM C 1363 - Standard Test Method for Thermal Performance of Building Assemblies 

by Means of a Hot Box Apparatus. 
11.  ASTM  E90  - Standard  Test  Method  for  Laboratory  Measurement  of Airborne  Sound 

Transmission Loss of Building Partitions and Elements. 
12.  ASTM  E283  - Standard  Test  Method  for  Determining  Rate  of Air  Leakage  Through 

Exterior Doors Under Specified Pressure Differences Across the Specimens. 
13.  ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows, 

Curtain Walls, and Doors by Uniform Static Air Pressure Difference. 
14.  ASTM E 413 - Classification for Rating Sound Insulation. 
15.  ASTM E1332 - Standard Classification for Determination of Outdoor-Indoor Transmission 

Class. 
16.  ASTM E1886 - Test Method for Performance of Exterior Windows, Curtin Walls, Doors 

and Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials. 
17.  ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain 

Walls, Doors and Storm Shutters Impacted by Windborne Debris in Hurricanes. 
18.  ANSI/NAMM/HMMA  867-06  - Guide  Specifications  for Commercial  Laminated  Core 

Hollow Metal Doors and Frames. 
19.  ANSI/BHMA A156.15 - Hardware Preparation in Steel Doors and Frames. 
20.  ANSI/SDI  122 - Installation  and Troubleshooting  Guide  for Standard  Steel Doors and 

Frames. 
21.  ANSI/NFPA  80 - Standard for Fire Doors and Fire Windows; National Fire Protection 

Association. 
22.  ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies. 
23.  FEMA 361 2008 – Design and Construction Guidance for Community Safe Rooms 
24.  ICC 500 - ICC/NSSA Standard for the Design and Construction of Storm Shelters. 
25.  NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection 

Association. 
26.  TAS-201-94 - Impact Test Procedures. 
27.  TAS-202-94 - Criteria for Testing Impact and Non-Impact Resistant Building Envelope 

Components using Uniform Static Air Pressure. 
28.  TAS-203-94 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading. 
29.  UFC 4-010-0 - Department of Defense Minimum Antiterrorism Standards for Building, 

October 2003, including Change 1, January 2007. 
30.  UL 10C - Positive Pressure Fire Tests of Door Assemblies; UL 10B - Fire Test of Door 

Assemblies; UL 1784 - Standard for Air Leakage Tests of Door Assemblies. 
 
 
1.3  SUBMITTALS 

 
A.      Product  Data:  For  each  type  of  product  indicated.  Include  construction  details,  material 

descriptions,  core  descriptions,   hardware  reinforcements,   profiles,  anchors,  fire-resistance 
rating, and finishes. 
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B.       Door  hardware  supplier  is to furnish  templates,  template  reference  number  and/or  physical 

hardware to the steel door and frame supplier in order to prepare the doors and frames to receive 
the finish hardware items. 

 
C.  Shop Drawings: Include the following: 

 
1.  Elevations of each door design. 
2.  Details of doors, including vertical and horizontal edge details and metal thicknesses. 
3.  Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4.  Locations of reinforcement and preparations for hardware. 
5.  Details of anchorages, joints, field splices, and connections. 
6.  Details of accessories. 
7.  Details of moldings, removable stops, and glazing. 
8.  Details of conduit and preparations for power, signal, and control systems. 

D.  Samples for Verification: 

1.       Samples are only required by request of the architect and for manufactures that are not 
current members of the Steel Door Institute. 

 
 
1.4  QUALITY ASSURANCE 

 
A.      Source Limitations: Obtain hollow metal doors and frames through one source from a single 

manufacturer wherever possible. 
 

B.       Quality Standard: In addition to requirements specified, comply with ANSI/SDI A250.8, latest 
edition, "Recommended Specifications for Standard Steel Doors and Frames". 

 
C.       Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled 

by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 (neutral pressure at 40” above sill) or UL 10C.. 

 
1.       Oversize Fire-Rated Door Assemblies Construction: For units exceeding sizes of tested 

assemblies, attach construction label certifying doors are built to standard construction 
requirements for tested and labeled fire rated door assemblies except for size. 

2.       Temperature-Rise   Limit:  Where  indicated  and  at  vertical  exit  enclosures  (stairwell 
openings) and exit passageways, provide doors that have a maximum transmitted 
temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 
minutes of standard fire-test exposure. 

3.  Smoke Control Door Assemblies: Comply with NFPA 105. 
 

a.  Smoke "S" Label: Doors to bear “S” label, and include smoke and draft control 
gasketing applied to frame and on meeting stiles of pair doors. 

 
D.      Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are 

listed  and  labeled,  by  a  testing  and  inspecting  agency  acceptable  to  authorities  having 
jurisdiction,  for  fire-protection  ratings  indicated,  based  on  testing  according  to  NFPA 257. 
Provide labeled glazing material. 
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E.       Energy Efficient Exterior Openings: Comply with minimum thermal ratings, based on ASTM 

C1363.  Openings  to be fabricated  and tested as fully operable,  thermal  insulating  door and 
frame assemblies. 

 
1.       Air Infiltration (Exterior Openings): Independent testing laboratory certification for exterior 

door  assemblies  being  tested  in  accordance  with  ASTM  E283  to  meet  or  exceed  the 
following requirements: 

 
a.  Rate of leakage of the door assembly shall not exceed 0.25 cfm per square foot of 

static differential air pressure of 1.567 psf (equivalent to 25 mph wind velocity). 
 

F.  Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 
Section "Project Meetings" with attendance by representatives of Supplier, Installer, and 
Contractor  to review  proper  methods  and procedures  for installing  hollow  metal  doors  and 
frames  and  to  verify  installation  of  electrical  knockout  boxes  and  conduit  at  frames  with 
electrified or access control hardware. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 

 
A.      Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit 

and Project site storage. Do not use non-vented plastic. 
 

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

 
C.       Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a 

vertical position with heads up, spaced by blocking, on minimum 4-inch high wood blocking. 
Do not store in a manner that traps excess humidity. 

 
1.       Provide minimum 1/4-inch space between each stacked door to permit air circulation. 

Door and frames to be stacked in a vertical upright position. 
 
 
1.6  PROJECT CONDITIONS 

 
A.      Field  Measurements:  Verify  actual  dimensions  of  openings  by  field  measurements  before 

fabrication. 
 
 
1.7  COORDINATION 

 
A.      Coordinate  installation  of  anchorages  for  hollow  metal  frames.  Furnish  setting  drawings, 

templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors. Deliver such items to Project site in time for installation. 

 
 
1.8  WARRANTY 

 
A.      Special  Warranty:  Manufacturer's  standard  form  in which  manufacturer  agrees  to repair  or 

replace doors that fail in materials or workmanship within specified warranty period. 
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B.       Warranty includes installation and finishing that may be required due to repair or replacement 

of defective doors. 
 
 
PART 2 - PRODUCTS 

 
 
2.1  MANUFACTURERS 

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

following: 
 

1.  CECO Door Products. 
2.  Curries Company. 
3.  Steelcraft. 

 
 
2.2  MATERIALS 

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

for exposed applications. 
 

B.       Metallic-Coated  Steel  Sheet:  ASTM A 653/A 653M,  Commercial  Steel  (CS),  Type B;  with 
minimum G60 (Z180) or A60 (ZF180) metallic coating. 

 
C.       Frame  Anchors:  ASTM A  653/A  653M,  Commercial  Steel  (CS),  Commercial  Steel  (CS), 

Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating. 
 
 
2.3  STANDARD HOLLOW METAL DOORS 

 
A.      General:  Provide  1-3/4  inch  doors  of  design  indicated,  not  less  than  thickness  indicated; 

fabricated  with  smooth  surfaces,  without  visible  joints  or  seams  on  exposed  faces  unless 
otherwise indicated. Comply with ANSI/SDI A250.8. 

 
B.       Exterior Doors: Face sheets fabricated of commercial quality hot-dipped zinc coated steel that 

complies with ASTM A 653/A 653M, Coating Designation A60. Provide doors complying with 
requirements  indicated  below  by  referencing  ANSI/SDI A250.8  for  level  and  model  and 
ANSI/SDI A250.4 for physical performance level: 

 
1.  Design: Flush panel. 
2.  Core   Construction:   Manufacturer's   standard   kraft-paper   honeycomb,   polystyrene, 

polyurethane, mineral core, or vertical steel-stiffener core. 
 

a.      Polystyrene and Polyurethane (Insulated) Doors: Where indicated, provide doors 
fabricated as thermal-rated assemblies with a minimum R-value 11 or better. 

b.       Standard  Vertical  Steel-Stiffener  Core:  Minimum  22 gauge  steel-stiffeners  at 6 
inches on-center construction attached by spot welds spaced not more than 5" on 
centers.  Spaces  between  stiffeners  filled  with  fiberglass  insulation  (minimum 
density 0.8#/cubic ft.). 

c.       Fire Door Core: As required to provide fire-protection and temperature-rise ratings 
indicated. 
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3.  Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), Minimum 

16 gauge (0.053-inch - 1.3-mm) thick steel, Model 2. 
4.       Level/Model:  Level 2 and Physical  Performance  Level B (Heavy Duty), Minimum  18 

gauge (0.042-inch - 1.0-mm) thick steel, Model 2. 
5.       Vertical  Edges:  Vertical  edges  to have  the  face  sheets  joined  by a  continuous  weld 

extending the full height of the door. Welds are to be ground, filled and dressed smooth. 
Beveled Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm). 

6.  Top and Bottom Edges: Reinforce  tops and bottoms of doors with a continuous  steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. Doors with an inverted top channel to include a steel closure channel, screw 
attached, with the web of the channel flush with the face sheets of the door. Plastic or 
composite channel fillers are not acceptable. 

7.       Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge 
continuous channel with pierced holes, drilled and tapped. 

8.  Hardware  Reinforcements:  Fabricate  according  to ANSI/SDI A250.6  with  reinforcing 
plates from same material as door face sheets. 

 
C.       Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies with 

ASTM A 1008/A 1008M.  Provide  doors  complying  with  requirements  indicated  below  by 
referencing   ANSI/SDI A250.8   for  level   and  model   and  ANSI/SDI A250.4  for  physical 
performance level: 

 
1.  Design: Flush panel. 
2.       Core   Construction:   Manufacturer's   standard   kraft-paper   honeycomb,   or   one-piece 

polystyrene core, securely bonded to both faces. 
 

a.  Fire Door Core: As required to provide fire-protection and temperature-rise ratings 
indicated. 

 
3.       Level/Model:  Level 2  and  Physical  Performance  Level B  (Heavy  Duty),  Minimum  18 

gauge (0.042-inch - 1.0-mm) thick steel, Model 2. 
4.  Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), minimum 

16 gauge (0.053-inch - 1.3-mm) thick steel, Model 2. 
5.       Vertical  Edges:  Vertical  edges  to have  the  face  sheets  joined  by a  continuous  weld 

extending the full height of the door. Welds are to be ground, filled and dressed smooth. 
Beveled Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm). 

6.  Top and Bottom Edges: Reinforce  tops and bottoms of doors with a continuous  steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. Doors with an inverted top channel to include a steel closure channel, screw 
attached, with the web of the channel flush with the face sheets of the door. Plastic or 
composite channel fillers are not acceptable. 

7.  Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge 
continuous channel with pierced holes, drilled and tapped. 

8.       Hardware  Reinforcements:  Fabricate  according  to ANSI/SDI A250.6  with  reinforcing 
plates from same material as door face sheets. 

 
D.  Manufacturers Basis of Design: 

 
1.  Curries Company (CU): 707 Series. 
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2.4  STANDARD HOLLOW METAL FRAMES 

 
A.  General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile. 

 
B.       Fire  rated  frames:  Fabricate  frames  in  accordance  with  NFPA 80,  listed  and  labeled  by a 

qualified testing agency, for fire-protection ratings indicated. 
 

C.       Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement 
plates from same material as frames. 

 
 
2.5  ENERGY EFFICIENCY HOLLOW METAL FRAMES 

 
A.      Thermal Break Frames: Subject to the same compliance standards and requirements as standard 

hollow metal frames, provide where indicated thermally broken frame profiles available for use 
in both masonry and drywall construction.  Fabricate  from minimum  16 gauge galvannealed 
steel, with positive 3/8" vinyl thermal break and integral vinyl weatherstripping. Thermal break 
frames available as knock down types only. 

 
1.  Manufacturers Basis of Design: 

 
a.  CECO Door Products - Thermal Break SQT and SRT Series. 
b.  Curries Company - Thermal Break M and C Series. 

 
 
2.6   FRAME ANCHORS 

A.  Jamb Anchors: 

1.       Masonry  Type:  Adjustable  strap-and-stirrup  or  T-shaped  anchors  to  suit  frame  size, 
formed from A60 metallic coated material, not less than 0.042 inch thick, with corrugated 
or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not 
less than 0.177 inch thick. 

2.  Stud Wall Type: Designed to engauge stud and not less than 0.042 inch thick. 
3.       Compression Type for Drywall Slip-on (Knock-Down) Frames: Adjustable compression 

anchors. 
4.       Windstorm Opening Anchors: Types as tested and required for indicated wall types to meet 

specified wind load design criteria. 
5.       FEMA 361 Storm Shelter Anchors: Masonry T-shaped,  wire masonry type, or existing 

opening type anchors. 
 

B.      Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated 
material, not less than 0.042 inches thick. 

 
C.  Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick. 

 
 
2.7  HOLLOW METAL PANELS 

 
A.      Provide  hollow  metal  panels  of  same  materials,  construction,  and  finish  as  specified  for 

adjoining hollow metal work. 
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2.8  LOUVERS 

 
A.  Metal Louvers: Door manufacturer's standard metal louvers unless otherwise indicated. 

 
1.  Blade Type: Vision proof inverted V or inverted Y. 
2.       Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 

baked enamel or powder coated finish. Match pre-finished door paint color where 
applicable. 

 
B.       Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and 

labeled for use in doors with fire protection rating of 1-1/2 hours and less. 
 

1.  Manufacturers: Subject to compliance with requirements, provide door manufacturers 
standard louver to meet rating indicated. 

2.       Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 
baked enamel or powder coated finish. Match pre-finished door paint color where 
applicable. 

 
 
2.9  LIGHT OPENINGS AND GLAZING 

 
A.      Stops and Moldings:  Provide stops and moldings around glazed lites where indicated. Form 

corners of stops and moldings with butted or mitered hairline joints at fabricators shop. Fixed 
and  removable  stops  to  allow  multiple  glazed  lites  each  to  be  removed  independently. 
Coordinate frame rabbet widths between fixed and removable stops with the type of glazing and 
installation indicated. 

 
B.       Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 

gauge thick, fabricated from same material as door face sheet in which they are installed. 
 

C.       Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch (16 
mm) high unless otherwise indicated. Provide fixed frame moldings and stops on outside of 
exterior and on secure side of interior doors and frames 

 
D.      Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048- 

inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for 
use in doors of fire protection rating indicated. Match pre-finished door paint color where 
applicable. 

 
E.       Glazing: Comply with requirements in Division 08 Section "Glazing" and with the hollow metal 

door manufacturer's written instructions. 
 

1.       Factory  Glazing:  Factory  install  glazing  in  doors  as  indicated.  Doors  with  factory 
installed glass to include all of the required glazing material. 

 
 
2.10  ACCESSORIES 

 
A.  Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors. 

B.  Grout Guards: Formed from same material as frames, not less than 0.016 inches thick. 
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2.11  FABRICATION 

 
A.      Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form 

metal  to  required  sizes  and  profiles,  with  minimum  radius  for  thickness  of  metal.  Where 
practical, fit and assemble units in manufacturer's plant. When shipping limitations so dictate, 
frames for large openings are to be fabricated in sections for splicing or splining in the field by 
others. 

 
B.  Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8. 

C.  Hollow Metal Doors: 

1.       Exterior  Doors:  Provide  optional  weep-hole  openings  in  bottom  of exterior  doors  to 
permit moisture to escape where specified. 

2.       Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install 
glazing where indicted. 

3.  Louvers: Factory cut openings in door and install louvers into prepared openings where 
indicated. 

4.  Astragals:  Provide overlapping  astragals as noted in door hardware sets in Division 08 
Section "Door Hardware" on one leaf of pairs of doors where required by NFPA 80 for fire- 
performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on 
which astragal is mounted. 

5.       Continuous   Hinge   Reinforcement:   Provide   welded   continuous   12  gauge   strap   for 
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware". 

6.       Electrical  Raceways:  Provide  hollow  metal  doors  to receive  electrified  hardware  with 
concealed wiring harness and standardized Molex™ plug connectors on both ends to 
accommodate up to twelve wires. Coordinate connectors on end of the wiring harness to 
plug directly into the electrified hardware and the through-wire transfer hardware or wiring 
harness specified in hardware sets in Division 08 Sections "Door Hardware" and "Access 
Control Hardware". Wire nut connections are not acceptable. 

 
D.  Hollow Metal Frames: 

 
1.       Shipping Limitations: Where frames are fabricated in sections due to shipping or handling 

limitations, provide alignment plates or angles at each joint, fabricated of same thickness 
metal as frames. 

2.  Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible. 

 
a.       Welded frames are to be provided with two steel spreaders temporarily attached to 

the  bottom  of  both  jambs  to  serve  as  a  brace  during  shipping  and  handling. 
Spreader bars are for bracing only and are not to be used to size the frame opening. 

 
3.       Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at crossings 
and to jambs by butt welding. 

4.       Equal Rabbet Frames: Provide frames with equal rabbet dimensions unless glazing and 
removable stops require wider dimensions on glass side of frame. 

5.       High Frequency Hinge Reinforcement: Provide high frequency hinge reinforcements at 
door openings 48-inches and wider with mortise butt type hinges at top hinge locations. 
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6.       Continuous   Hinge  Reinforcement:   Provide  welded  continuous   12  gauge  straps  for 

continuous hinges specified in hardware sets in Division 08 Section "Door Hardware". 
7.  Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless  otherwise  indicated  for  removable  stops,  provide  security  screws  at  exterior 
locations. 

8.  Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all hinges 
and strike preps regardless of grouting requirements. 

9.       Electrical Thru-Wiring: Provide hollow metal frames receiving electrified hardware with 
loose  wiring  harness  (not  attached  to  open  throat  components  or  installed  in  closed 
mullion tubes) and standardized Molex™ plug connectors on one end to accommodate up 
to twelve wires. Coordinate connectors on end of the wiring harness to plug directly into 
the electric through-wire transfer hardware or wiring harness specified in hardware sets in 
Division 08 Sections "Door Hardware" and "Access Control Hardware". 

10.     Electrical Knock Out Boxes: Factory weld 18 gauge electrical knock out boxes to frame 
for electrical hardware preps; including but not limited to, electric through wire transfer 
hardware,  electrical  raceways  and  wiring  harnesses,  door  position  switches,  electric 
strikes, magnetic locks, and jamb mounted card readers as specified in hardware sets in 
Division 08 Sections "Door Hardware" and "Access Control Hardware". 

 
a.  Provide electrical knock out boxes with a dual 1/2-inch and 3/4-inch knockouts. 
b.       Conduit  to be coordinated  and installed  in the field (Division  26) from middle 

hinge box and strike box to door position box. 
c.       Electrical knock out boxes to comply with NFPA requirements  and fit electrical 

door  hardware  as  specified  in  hardware  sets  in  Division  08  Section  "Door 
Hardware". 

d.  Electrical knock out boxes for continuous hinges should be located in the center of 
the vertical dimension on the hinge jamb. 

 
11.     Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot 

welds per anchor. 
12.  Jamb Anchors: Provide number and spacing of anchors as follows: 

 
a.       Masonry Type: Locate anchors not more than 18 inches from top and bottom of 

frame. Space anchors not more than 32 inches o.c. and as follows: 
 

1)  Two anchors per jamb up to 60 inches high. 
2)  Three anchors per jamb from 60 to 90 inches high. 
3)  Four anchors per jamb from 90 to 120 inches high. 
4)  Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 120 inches high. 
 

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

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

or fraction thereof above 96 inches high. 
5)  Two anchors  per head for frames above 42 inches wide and mounted  in 

metal stud partitions. 
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c.  Severe Storm Shelter Openings: Provide jamb, head, and sill anchors in accordance 

with manufacturer’s tested and approved assemblies. 
 

13.     Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive door 
silencers.  Silencers  to  be  supplied  by  frame  manufacturer  regardless  if  specified  in 
Division 08 Section "Door Hardware". 

 
14.     Bituminous Coating: Where frames are fully grouted with an approved Portland Cement 

based  grout  or  mortar,  coat  inside  of frame  throat  with  a  water  based  bituminous  or 
asphaltic emulsion coating to a minimum thickness of 3 mils DFT, tested in accordance 
with UL 10C and applied to the frame under a 3rd party independent follow-up service 
procedure. 

 
E.       Hardware  Preparation:  Factory  prepare  hollow  metal  work  to  receive  template  mortised 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware  Schedule   and  templates  furnished   as  specified   in  Division 08  Section  "Door 
Hardware." 

 
1.  Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2.       Reinforce doors and frames to receive non-template, mortised and surface mounted door 

hardware. 
3.  Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
4.  Coordinate  locations  of  conduit  and  wiring  boxes  for  electrical  connections  with 

Division 26 Sections. 
 
 
2.12  STEEL FINISHES 

 
A.      Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum 

finish paint adhesion.  Surfaces  of the door and frame exposed  to view to receive  a factory 
applied coat of rust inhibiting shop primer. 

 
1.       Shop  Primer:  Manufacturer's   standard,  fast-curing,  lead  and  chromate  free  primer 

complying   with   ANSI/SDI A250.10   acceptance   criteria;   recommended   by   primer 
manufacturer for substrate; and compatible with substrate and field-applied coatings. 

 
B.       Factory Pre-Finishes: Factory apply electrostatic paint finish to doors and frames in accordance 

with ANSI A250.3 test procedure acceptance criteria for steel doors and frames with factory 
applied finished coatings. 

 
 
PART 3 - EXECUTION 

 
 
3.1  EXAMINATION 

 
A.      Examine   substrates,   areas,   and  conditions,   with  Installer   present,   for  compliance   with 

requirements for installation tolerances and other conditions affecting performance of the Work. 
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B.      General Contractor to verify the accuracy of dimensions given to the steel door and frame 

manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back 
set, etc.). 

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

 
 

3.2  PREPARATION 
 

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

 
B.       Prior  to installation,  adjust  and securely  brace  welded  hollow  metal  frames  for squareness, 

alignment, twist, and plumbness. 
 

C.  Tolerances shall comply with SDI-117 "Manufacturing  Tolerances Standard Steel Doors and 
Frames." 

 
D.      Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door 

hardware. 
 
 

3.3  INSTALLATION 
 

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

 
B.  Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with 

ANSI/SDI A250.11 and NFPA 80 at fire rated openings. 
 

1.       Set frames accurately in position, plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete and frames properly set and secured, 
remove temporary braces, leaving surfaces smooth and undamaged. Shim as necessary to 
comply with installation tolerances. 

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

and secure with post-installed expansion anchors. 
3.       Masonry  Walls:  Coordinate  installation  of  frames  to  allow  for  solidly  filling  space 

between frames and masonry with mortar. 
4.       Grout Requirements: Do not grout head of frames unless reinforcing has been installed in 

head of frame. Do not grout vertical or horizontal closed mullion members. 
 

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

 
1.  Non-Fire-Rated Standard Steel Doors: 

 
a.  Jambs and Head: 1/8 inch plus or minus 1/16 inch. 

b.  Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch. c. 
 Between Bottom of Door and Top of Threshold: Maximum 3/8 inch. 
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d.  Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 

inch. 
 

2.  Fire-Rated Doors: Install doors with clearances according to NFPA 80. 
 

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

 
 
3.4  ADJUSTING AND CLEANING 

 
A.      Final  Adjustments:  Check  and  readjust  operating  hardware  items  immediately  before  final 

inspection.  Leave  work  in  complete  and  proper  operating  condition.  Remove  and  replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

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

installation. 
 

C.       Prime-Coat  and Painted  Finish Touchup:  Immediately  after erection,  sand smooth  rusted or 
damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, 
rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish paint. 

 
 
END OF SECTION 081113 
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SECTION 081416 - FLUSH WOOD DOORS 

 
 
PART 1 - GENERAL 

 
 
1.1  RELATED DOCUMENTS 

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

Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2  SUBMITTALS 

 
A.      Product   Data:   For   each   type   of   door   indicated.   Include   details   of   core   and   edge 

construction, louvers, trim for openings, and WDMA I.S.1-A or AWS classifications. Include 
factory finishing specifications. 

 
B.      Door  hardware  supplier  is to furnish  templates,  template  reference  number  and/or  physical 

hardware to the wood door supplier in order to prepare the doors and frames to receive the 
finish hardware items. 

 
C.      Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door; 

construction details not covered in Product Data; location and extent of hardware blocking; and 
other pertinent data. 

 
1.  Indicate dimensions and locations of mortises and holes for hardware. 
2.  Indicate dimensions and locations of cutouts. 
3.  Indicate requirements for veneer matching. 
4.  Indicate doors to be factory finished and finish requirements. 
5.  Indicate fire protection ratings for fire rated doors. 

D.  Samples for Initial Selection: For factory finished doors. 

1.       Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for 
each material and finish. For each wood species and transparent finish, provide set of 
three samples showing typical range of color and grain to be expected in the finished 
work. 

 
2.       Corner sections of doors, 8 by 10 inches, with door faces and edges representing actual 

materials to be used. 
 

a.  Provide samples for each species of veneer and solid lumber required. 
b.  Finish  veneer  faced  door  samples  with  same  materials  proposed  for  factory 

finished doors. 
 

3.  Frames for light openings, 6 inches long, for each material, type, and finish required. 

E.  Informational Submittals: 
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1.       Submit   manufacturer's   environmental   documentation   and   applicable   sustainability 
program   credits   that   are  available   to  contribute   towards   a  LEED   rated   project 
certification. 

 
F.  Warranty: Sample of special warranties. 

 
 
1.3  DELIVERY, STORAGE, AND HANDLING 

 
A.  Comply with requirements of referenced standard and manufacturer's written instructions. 

 
B.      Package pre-finished doors individually in plastic bags or cardboard cartons and wrap bundles 

of doors in plastic sheeting. 
 

C.  Mark each door on top rail with opening number used on Shop Drawings. 
 
 
1.4  PROJECT CONDITIONS 

 
A.      Environmental  Limitations:  Do  not  deliver  or  install  doors  until  spaces  are  enclosed  and 

weather tight, wet work in spaces is complete and dry, and HVAC system is operating and 
maintaining ambient temperature and humidity conditions at occupancy levels during the 
remainder of the construction period. 

 
 
1.5  WARRANTY 

 
A.      Special  Warranty:  Manufacturer's  standard  form  in which  manufacturer  agrees  to repair  or 

replace doors that fail in materials or workmanship within specified warranty period. 
 

1.  Failures include, but are not limited to, the following: 
 

a.  Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 
b.  Telegraphing of core construction in wood face veneers exceeding 0.01 inch in a 3- 

inch span. 
c.  Telegraphing of core construction and delaminating of face in decorative laminate- 

faced doors. 
 

2.       Warranty  includes  installation  and  finishing  that  may  be  required  due  to  repair  or 
replacement of defective doors. 

 
3.       Warranty  Period  for  Solid  Core  Interior  Doors:  Life  of  installation  according  to 

manufacturer's written warranty. 
 
 
PART 2 - PRODUCTS 

 
 
2.1   CORE CONSTRUCTION 

A.  Particleboard Core Doors: 
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1.  Particleboard:  Wood fiber based materials complying with ANSI A208.1 Particleboard 
standard. Grade LD-2. 

2.  Adhesive: Fully bonded construction using Polyurethane (PUR) glue. 
3.  Blocking:  When  through-bolted   hardware  is  not  used,  provide  wood  blocking  in 

particleboard core doors as follows: 
 

a.  5-inch (125-mm) top-rail blocking, in doors indicated to have closers. 
b.  5-inch (125-mm) mid-rail blocking, in doors indicated to have exit devices. 

 
1)       Optional Cores for Blocking: Provide doors with either glued-wood-stave or 

structural-composite-lumber core instead of particleboard core for doors 
indicated to receive closers and exit devices. 

 
4.  Acceptable Manufacturers: 

 
a.  Graham: PC, PC5 
b.  Marshfield: DPC 
c.  VT Industries: 02 

 
 
2.2  VENEERED DOORS FOR TRANSPARENT FINISH 

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

following: 
 

1.  Graham: GPD 
2.  Marshfield: Signature 
3.  VT Industries: Artistry 

 
B.  Interior Solid Core Doors: 

 
1.  Grade  and  Faces:  Face  grades  as  note  below;  veneer  minimum  1/50-inch  (0.5mm) 

thickness at moisture content of 12% or less. 
 

a.  Rotary Sliced Select White Birch, A grade faces. 
 

2.  Match between Veneer Leaves: 
 

a.  Book match. 
 

3.  Assembly of Veneer Leaves on Door Faces: 
 

a.  Running Match. 
 

4.  Pair  and  Set  Match:  Provide  for  doors  hung  in  same  opening or  separated  only  by 
mullions. 

5.  Room Match: Match door faces within each separate room or area of building. Corridor 
door faces do not need to match where they are separated by 10 feet or more. 

6.  Transom Match: Continuous match. 
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7.       Vertical Edges: Matching same species as faces. Wood or composite material, one piece, 
laminated, or veneered. Minimum requirements per WDMA section P-1, Performance 
Standards for Architectural Wood Flush Doors. 

8.  Horizontal Edges:   Solid wood or structural composite material meeting the minimum 
requirements  per WDMA section P-1, Performance  Standards  for Architectural  Wood 
Flush Doors 

9.       Construction:  Five  plies.  Stiles  and  rails  are bonded  to core,  then entire  unit sanded 
before applying face veneers. 

10.  At doors  over  40%  of the face  cut-out  for  lights  and  or louvers,  furnish  engineered 
composite lumber core. 

 
 
2.3  LOUVERS 

 
A.  Metal Louvers: Door manufacturer's standard metal louvers unless otherwise indicated. 

 
1.  Blade Type: Vision proof inverted V or inverted Y. 
2.       Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 

baked enamel or powder coated finish. 
 

B.      Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and 
labeled for use in doors with fire protection rating of 1-1/2 hours and less. 

 
1.       Manufacturers:  Subject  to compliance  with  requirements,  provide  door manufacturers 

standard louver to meet rating indicated. 
2.       Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 

baked enamel or powder coated finish. 
 
 
2.4  LIGHT FRAMES AND GLAZING 

 
A.  Wood Beads for Light Openings in Wood Doors up to and including 20-minute rating: 

 
1.  Wood Species: Same species as door faces. 
2.       Profile: Manufacturer’s standard lipped profile. At wood core doors with 20-minute fire 

protection ratings, provide wood beads and metal glazing clips approved for such use. 
 

B.      Metal Frames for Light Openings in Fire Rated Doors over 20-minute rating: Manufacturer's 
standard  frame  formed  of  0.048-inch-thick,  cold  rolled  steel  sheet;  with  baked  enamel  or 
powder coated finish; and approved for use in doors of fire protection rating indicated. 

 
 
2.5  FABRICATION 

 
A.      Factory fit doors to suit frame opening sizes indicated. Comply with clearance requirements of 

referenced quality standard for fitting unless otherwise indicated. 
 

1.  Comply with requirements in NFPA 80 for fire rated doors. 
 

B.      Factory machine doors for hardware that is not surface applied. Comply with final hardware 
schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware templates. 
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1.  Coordinate with hardware mortises in metal frames to verify dimensions and alignment 
before factory machining. 

2.  Metal Astragals: Factory machine astragals and formed steel edges for hardware for pairs 
of fire rated doors. 

 
C.      Transom and Side Panels: Fabricate matching panels with same construction, exposed surfaces, 

and finish as specified for associated doors. Finish bottom edges of transoms and top edges of 
rabbeted doors same as door stiles. 

 
D.  Openings: Cut and trim openings through doors in factory. 

 
1.  Light Openings: Trim openings with moldings of material and profile indicated. 
2.  Glazing: Comply with applicable requirements in Division 08 Section "Glazing." 
3.  Louvers: Factory install louvers in prepared openings. 

 
E.       Electrical Raceways: Provide flush wood doors receiving electrified hardware with concealed 

wiring harness and standardized Molex™ plug connectors on both ends to accommodate up to 
twelve wires. Coordinate connectors on end of the wiring harness to plug directly into the 
electrified hardware and the through wire transfer hardware or wiring harness specified in 
hardware sets in Division 08 "Door Hardware". Wire nut connections are not acceptable. 

 
 
2.6  FACTORY FINISHING 

 
A.      General: Comply with referenced quality standard for factory finishing. Complete fabrication, 

including fitting doors for openings and machining for hardware that is not surface applied, 
before finishing. 

 
1.  Finish faces, all four edges, edges of cutouts, and mortises.  Stains and fillers may be 

omitted on top and bottom edges, edges of cutouts, and mortises. 
 

B.      Transparent  Finish:  Provide  a  clear  protective  coating  over  the  wood  veneer  allowing  the 
natural color and grain of the selected wood species to provide the appearance specified. Stain is 
applied to the wood surface underneath the transparent finish to add color and design flexibility. 

 
1.  Grade: Premium. 
2.  Finish: Meet or exceed WDMA I.S. 1A TR6 Catalyzed Polyurethane finish performance 

requirements. 
3.  Staining: As selected by Architect from manufacturer's full range. 
4.  Sheen: Satin. 

 
C.  Opaque Finish: Field applied solid painted colors over specified paint grade veneer. 

 
 
PART 3 - EXECUTION 

 
 
3.1  EXAMINATION 

 
A.  Examine doors and installed door frames before hanging doors. 
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1.  Verify that frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs. 

2.  Reject doors with defects. 
 

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

 
A.  Hardware: For installation, see Division 8 Section "Door Hardware." 

 
B.  Installation Instructions: Install doors to comply with manufacturer's written instructions and the 

referenced quality standard, and as indicated. 
 

1.  Install fire rated doors in corresponding fire rated frames according to NFPA 80. 

C.  Factory Fitted Doors: Align in frames for uniform clearance at each edge. 

D.  Factory Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

 
 
3.3  ADJUSTING 

 
A.  Operation: Re-hang or replace doors that do not swing or operate freely. 

 
B.  Finished Doors: Replace doors that do not comply with requirements. Doors may be repaired or 

refinished if work complies with requirements and shows no evidence of repair or refinishing. 
 
 
END OF SECTION 081416 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

ACCESS DOORS AND FRAMES 083113 - 1 

 

 

 
 
 
SECTION 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Access doors and frames for walls and ceilings. 
 
 
1.2  ACTION SUBMITTALS 

 
A.  Product Data:  For each type of product. 

 
B.  Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C.  Samples:  For each door face material. 

D.  Schedule:   Types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  PERFORMANCE REQUIREMENTS 

 
A.  Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 tested according to the 

following test method: 
 

1.  NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 
2.  NFPA 288 for fire-rated access door assemblies installed horizontally. 

 
 
2.2  ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

 
A.  Manufacturers:  Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1.  Access Panel Solutions. 
2.  Acudor Products, Inc. 
3.  Alfab, Inc. 
4.  Babcock-Davis. 
5.  Cendrex Inc. 
6.  Elmdor/Stoneman Manufacturing Co.; Div. of Acorn Engineering Co. 
7.  Jensen Industries; Div. of Broan-Nutone, LLC. 
8.  J. L. Industries, Inc.; Div. of Activar Construction Products Group. 
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9.  Karp Associates, Inc. 
10.  Larsen's Manufacturing Company. 
11.  Maxam Metal Products Limited. 
12.  Metropolitan Door Industries Corp. 
13.  MIFAB, Inc. 
14.  Milcor Inc. 
15.  Nystrom, Inc. 
16.  Williams Bros. Corporation of America (The). 

 
B.  Source Limitations:  Obtain each type of access door and frame from single source from single 

manufacturer. 
 

C.  Fire-Rated, Flush Access Doors with Exposed Flanges: 
 

1.       Assembly Description:   Fabricate door to fit flush to frame, with a core of mineral-fiber 
insulation enclosed in sheet metal.  Provide self-latching door with automatic closer and 
interior  latch  release.     Provide  manufacturer's  standard-width  exposed  flange, 
proportional to door size. 

2.  Locations:  Wall and ceiling. 
3.  Fire-Resistance Rating:  Not less than that of adjacent construction. 
4.  Uncoated Steel Sheet for Door:  Nominal 0.036 inch (0.91 mm), 20 gage. 

a.  Finish:  Factory prime. 

5.  Frame Material:  Same material, thickness, and finish as door. 
6.  Hinges:  Manufacturer's standard. 
7.  Hardware:  Latch. 

D.  Hardware: 

1.  Latch:  Self-latching bolt operated by screwdriver. 
 
 
2.3  MATERIALS 

 
A.  Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

 
B.  Rolled-Steel   Floor   Plate:  ASTM A 786/A 786M,   rolled   from   plate   complying   with 

ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 
 

C.  Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel 
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

 
D.  Frame Anchors:  Same type as door face. 

 
E.  Inserts,  Bolts,  and  Anchor  Fasteners:  Hot-dip  galvanized  steel  according  to 

ASTM A 153/A 153M or ASTM F 2329. 
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2.4  FABRICATION 

 
A.      General:  Provide access door and frame assemblies manufactured as integral units ready for 

installation. 
 

B.      Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

 
C.      Doors and Frames:   Grind exposed welds smooth and flush with adjacent surfaces.   Furnish 

attachment devices and fasteners of type required to secure access doors to types of supports 
indicated. 

 
D.      Latching Mechanisms:   Furnish number required to hold doors in flush, smooth plane when 

closed. 
 

1.  For cylinder locks, furnish two keys per lock and key all locks alike. 
2.  For recessed panel doors, provide access sleeves for each locking device.  Furnish plastic 

grommets and install in holes cut through finish. 
 
 
2.5  FINISHES 

 
A.     Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 
 

B.      Protect  mechanical  finishes  on  exposed  surfaces  from  damage  by  applying  a  strippable, 
temporary protective covering before shipping. 

 
C.  Appearance  of  Finished  Work:  Noticeable  variations  in  same  piece  are  not  acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.  Comply with manufacturer's written instructions for installing access doors and frames. 

B.  Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

 
3.2  ADJUSTING 

 
A.  Adjust doors and hardware, after installation, for proper operation. 

 
B.  Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 
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END OF SECTION 083113 
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SECTION 085413 - FIBERGLASS WINDOWS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes fiberglass-framed windows. 
 
 
1.2  ACTION SUBMITTALS 

 
A.  Product Data:  For each type of product. 

 
B.     Shop Drawings:   Include plans, elevations, sections, hardware, accessories, insect screens, 

operational clearances, and details of installation, including anchor, flashing, and sealant 
installation. 

 
C.  Samples:  For each exposed product and for each color specified, 2 by 4 inches (50 by 100 mm) 

in size. 
 

D.  Product Schedule:  For fiberglass windows.  Use same designations indicated on Drawings. 
 
 
1.3   INFORMATIONAL SUBMITTALS 

A.  Product test reports. 

B.  Sample warranties. 
 
 
1.4  WARRANTY 

 
A.      Manufacturer's Warranty:  Manufacturer agrees to repair or replace fiberglass windows that fail 

in materials or workmanship within specified warranty period. 
 

1.  Warranty Period: 
 

a.  Window:  20 years from date of Substantial Completion. 
b.  Glazing Units:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1  MANUFACTURERS 
 

A.      Manufacturers:    Subject  to  compliance  with  requirements,  available  manufacturers  offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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1.  Pultruded Fiberglass Windows. 
a.  Awning and Fixed Windows: 

1)  Inline   Fiberglass   Ltd.   1-302-628-4504,   325   Series   DP   90   Window 
Assemblies 

 
 

2.2  WINDOW PERFORMANCE REQUIREMENTS 
 

A.  Product Standard:  AAMA/WDMA/CSA 101/I.S.2/A440. 
 

1.  Minimum Performance Class:  CW. 
2.  Minimum Performance Grade:  35. 

 
B.      Thermal Transmittance:  NFRC 100 maximum whole-window U-factor of 0.30 Btu/sq. ft. x h x 

deg F (1.71 W/sq. m x K). 
 

C.  Solar Heat-Gain Coefficient (SHGC):  NFRC 200 maximum whole-window SHGC of 0.30. 
 
 
2.3  FIBERGLASS WINDOWS 

 
A.  Operating Types:  As indicated on Drawings. 

 
B.      Frames and Sashes:  Pultruded fiberglass complying with AAMA/WDMA/CSA 101/I.S.2/A440 

and  with  exposed  exterior  fiberglass  surfaces  finished  with  manufacturer's  standard  enamel 
coating complying with AAMA 613. 

 
1.  Exterior Color:  Color selected by Architect from manufacturer's full range. 
2.  Interior   Finish:  Matching   exterior   finish,   in   color   selected   by  Architect   from 

manufacturer's full range. 
 

C.  Glass:  Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3. 
 

1.  Kind:  Fully tempered where indicated on Drawings. 

D.  Insulating-Glass Units:  ASTM E 2190. 

1.  Glass:  ASTM C 1036, Type 1, Class 1, q3. 
 

a.  Tint:  Clear. 
b.  Kind:  Fully tempered where indicated on Drawings. 

2.  Filling: Fill space between glass lites with argon. 
3.  Low-E Coating:  Sputtered on second or third surface. 

 
E.       Glazing System:   Manufacturer's  standard  factory-glazing  system that produces  weathertight 

seal. 
 

F.       Hardware,    General:        Manufacturer's    standard    corrosion-resistant    hardware    sized    to 
accommodate sash weight and dimensions. 
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1.       Exposed Hardware Color and Finish:  As selected by Architect from manufacturer's full 
range. 

 
G.  Projected Window Hardware: 

 
1.       Gear-Type  Rotary Operators:   Complying  with AAMA 901 when tested according  to 

ASTM E 405, Method A.  Provide operators that function without requiring the removal 
of interior screens or using screen wickets. 

 
a.  Type and Style:  As selected by Architect from manufacturer's full range of types 

and styles. 
 

2.  Hinges:  Manufacturer's standard type for sash weight and size indicated. 
3.       Single-Handle Locking System: Operates positive-acting arms that pull sash into locked 

position.  Provide one arm on sashes up to 27-1/2 inches (700 mm) tall and two arms on 
taller sashes. 

 
H.  Weather  Stripping:  Provide  full-perimeter  weather  stripping  for  each  operable  sash  unless 

otherwise indicated. 
 

I.  Fasteners:  Noncorrosive and compatible with window members, trim, hardware, anchors, and 
other components. 

 
 
2.4  INSECT SCREENS 

 
A.  General:   Fabricate insect screens to integrate with window frame.   Provide screen for each 

operable exterior sash.  Screen wickets are not permitted. 
 

1.  Type and Location:  Full, inside for project-out sashes. 
 

B.  Aluminum Frames:  Complying with SMA 1004 or SMA 1201. 
 

1.       Finish for Interior Screens:  Baked-on organic coating in color selected by Architect from 
manufacturer's full range. 

 
C.  Glass-Fiber Mesh Fabric:  18-by-16 (1.0-by-1.1-mm) mesh complying with ASTM D 3656. 

 
1.  Mesh Color:  Manufacturer's standard. 

 
 
2.5  FABRICATION 

 
A.  Fabricate fiberglass windows in sizes indicated.   Include a complete system for installing and 

anchoring windows. 
 

B.  Glaze fiberglass windows in the factory. 
 

C.  Weather strip each operable sash to provide weathertight installation. 
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D.      Provide mullions and cover plates, matching window units, complete with anchors for support 
to structure and installation of window units.  Allow for erection tolerances and provide for 
movement  of  window  units  due  to  thermal  expansion  and  building  deflections.    Provide 
mullions and cover plates capable of withstanding design wind loads of window units. 

 
E.       Complete fabrication, assembly, finishing, hardware application, and other work in the factory 

to greatest extent possible.   Disassemble components only as necessary for shipment and 
installation.  Allow for scribing, trimming, and fitting at Project site. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.      Comply with manufacturer's written instructions for installing windows, hardware, accessories, 

and other components.   For installation procedures and requirements not addressed in 
manufacturer's written instructions, comply with installation requirements in ASTM E 2112. 

 
B.      Install windows level, plumb, square, true to line, without distortion, anchored securely in place 

to structural support, and in proper relation to wall flashing and other adjacent construction to 
produce weathertight construction. 

 
C.      Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for 

smooth operation and weathertight closure. 
 

D.      Clean exposed surfaces immediately after installing windows.  Remove excess sealants, glazing 
materials, dirt, and other substances. 

 
E.       Remove and replace sashes if glass has been broken, chipped, cracked, abraded, or damaged 

during construction period. 
 
 
END OF SECTION 085413 
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SECTION 087100 – DOOR HARDWARE 

PART 1 - GENERAL 

1.1  RELATED DOCUMENTS 
 

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

 
 
1.2  SUMMARY 

 
A.  This Section includes commercial door hardware for the following: 

 
1.  Swinging doors. 
2.  Sliding Doors 
3.  Other doors to the extent indicated. 

B.  Related Sections: 

1.  Section 06 10 00 – Rough Carpentry. 
2.  Section 06 20 00 – Finish Carpentry. 
3.  Section 08 11 13 – Hollow Metal Doors and Frames. 
4.  Section 08 14 16 – Flush Wood Doors. 
5.  Section 28 13 00 – Access Control. 

 
C.  Codes  and  References:  Comply  with  the  version  year  adopted  by  the  Authority  Having 

Jurisdiction. 
 

1.  ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2.  ANSI/SDI A250.13 - Testing and Rating of Severe Windstorm Resistant Components for 

Swing Door Assemblies. 
3.  ASTM E1886 - Test Method for Performance of Exterior Windows, Curtin Walls, Doors 

and Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials. 
4.  ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows, 

Curtain Walls, and Doors by Uniform Static Air Pressure difference. 
5.  ASTM E1996 - Standard specification for performance of exterior windows, curtain 

walls, doors and storm shutters impacted by Windborne Debris in Hurricanes. 
6.  FEMA 361 2008 - Design and Construction Guidance for Community Safe Rooms. 
7.  ICC 500 - ICC/NSSA Standard for the Design and Construction of Storm Shelters. 
8.  ICC/IBC - International Building Code. 
9.  NFPA 70 - National Electrical Code. 
10.  NFPA 80 - Fire Doors and Windows. 
11.  NFPA 101 - Life Safety Code. 
12.  NFPA 105 - Installation of Smoke Door Assemblies. 
13.  TAS-201-94 - Impact Test Procedures. 
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14.  TAS-202-94 - Criteria for Testing Impact and Non-Impact Resistant Building Envelope 
Components using Uniform Static Air Pressure. 

15.  TAS-203-94 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading. 
16.  State Building Codes, Local Amendments. 

 
D.  Standards: All hardware specified herein shall comply with the following industry standards: 

 
1.  ANSI/BHMA Certified Product Standards - A156 Series 
2.  UL10C – Positive Pressure Fire Tests of Door Assemblies 

 
 
1.3  DELIVERY, STORAGE, AND HANDLING 

 
A.      Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 

delivered  to  Project  site.  Do  not  store  electronic  access  control  hardware,  software  or 
accessories at Project site without prior authorization. 

 
B.  Tag each item or package  separately with identification  related to the final Door Hardware 

Schedule, and include basic installation instructions with each item or package. 
 

C.      Deliver, as applicable,  permanent  keys, cylinders,  cores, access control credentials,  software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

 
 
1.4  COORDINATION 

 
A.      Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 

work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 

 
B.      Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled 

electrified door hardware and related access control equipment  with required connections  to 
source power junction boxes, low voltage power supplies, detection and monitoring hardware, 
and fire and detection alarm systems. 

 
C.      Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors 

and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive 
the installation of the specified electrified, monitoring, signaling and access control system 
hardware without additional in-field modifications. 

 
 
1.5  WARRANTY 

 
A.      General Warranty: Reference Division 01, General Requirements. Special warranties specified 

in this Article shall not deprive Owner of other rights Owner may have under other provisions 
of the Contract Documents and shall be in addition to, and run concurrent with, other warranties 
made by Contractor under requirements of the Contract Documents. 
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B.      Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

 
1.  Structural failures including excessive deflection, cracking, or breakage. 
2.  Faulty operation of the hardware. 
3.  Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4.  Electrical component defects and failures within the systems operation. 

 
C.      Standard  Warranty Period: One year from date of Substantial  Completion,  unless otherwise 

indicated. 
 

D.  Special Warranty Periods: 
 

1.  Ten years for mortise locks and latches. 
2.  Five years for exit hardware. 
3.  Ten years for manual door closers. 

 
 
1.6  MAINTENANCE SERVICE 

 
A.      Maintenance   Tools   and  Instructions:   Furnish   a  complete   set  of  specialized   tools   and 

maintenance  instructions  as  needed  for  Owner's  continued  adjustment,  maintenance,  and 
removal and replacement of door hardware. 

 
B.      Continuing  Service:  Beginning  at Substantial  Completion,  and  running  concurrent  with  the 

specified warranty period, provide continuous (6) months full maintenance including repair and 
replacement of worn or defective components, lubrication, cleaning, and adjusting as required 
for proper door opening operation. Provide parts and supplies as used in the manufacture and 
installation of original products. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  SCHEDULED DOOR HARDWARE 

 
A.  General: Provide door hardware for each door to comply with requirements in Door Hardware 

Sets and each referenced section that products are to be supplied under. 
 

1.       Designations: Requirements for quantity, item, size, finish or color, grade, function, and 
other  distinctive  qualities  of  each  type  of  door  hardware  are  indicated  in  the  Door 
Hardware  Sets  at  the  end  of Part 3.  Products  are  identified  by using  door  hardware 
designations, as follows: 

 
a.       Named Manufacturer's Products: Product designation and manufacturer are listed 

for each door hardware type required for the purpose of establishing requirements. 
Manufacturers' names are abbreviated in the Door Hardware Schedule. 
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2.  Products   furnished,   but   not   installed,   under   this   Section   include   the   following. 
Coordinating,   purchasing,   delivering,   and  scheduling   remain  requirements   of  this 
Section. 

 
a.  Permanent cylinders, cores, and keys to be installed by Owner. 

 
B.     Substitutions: Requests for substitution and product approval for inclusive mechanical and 

electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

 
 
2.2  HANGING DEVICES 

 
A.      Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified 

in the Door Hardware Sets. 
 

1.  Quantity: Provide the following hinge quantity, unless otherwise indicated: 
 

a.  Two Hinges: For doors with heights up to 60 inches. 
b. Three Hinges: For doors with heights 61 to 90 inches. 
c.  Four Hinges: For doors with heights 91 to 120 inches. 
d.       For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 
 

2.  Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized 
for door thickness and clearances required: 

 
a.  Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 
b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

 
3.  Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

 
a.  Exterior Doors: Heavy weight, non-ferrous, ball bearing hinges unless Hardware 

Sets indicate standard weight. 
b.      Interior Doors: Standard weight, steel, ball bearing hinges unless Hardware Sets 

indicate heavy weight. 
c.       Tornado Resistant Assemblies: At a minimum, provide heavy weight hinges with 

stainless steel screws used in accordance with and specified as part of a Severe 
Storm Shelter Opening meeting ICC 500 and FEMA 361. 

 
4.  Hinge Options: Comply with the following where indicated in the Hardware Sets or on 

Drawings: 
 

a.       Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a 
groove  in  hinge  pin,  prevents  removal  of  pin  while  door  is  closed;  for  the 
following applications: 

 
1)  Out-swinging exterior doors. 
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2)  Out-swinging access controlled doors. 
 

5.  Acceptable Manufacturers: 
 

a.  Bommer Industries (BO). 
b.  Hager Companies (HA). 
c.  McKinney Products (MK). 

 
B.      Continuous  Geared  Hinges:  ANSI/BHMA  A156.26  certified  continuous  geared  hinge  with 

minimum  0.120-inch  thick extruded  6060 T6 aluminum  alloy hinge leaves and a minimum 
overall width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw 
locations. Provide concealed flush mount (with or without inset), full surface, or half surface, in 
standard  and  heavy duty models,  as specified  in the Hardware  Sets.  Concealed  continuous 
hinges to be U.L. listed for use on up to and including 90 minute rated door installations and 
U.L. listed for windstorm components where applicable. Factory cut hinges for door size and 
provide with removable service power transfer panel where indicated at electrified openings. 

 
1.  Acceptable Manufacturers: 

 
a.  Bommer Industries (BO). b.
 McKinney Products (MK). 
c. Pemko Manufacturing (PE). 

 
 
2.3  DOOR OPERATING TRIM 

 
A.      Flush  Bolts  and  Surface  Bolts:  ANSI/BHMA   A156.3  and  A156.16,  Grade  1,  certified 

automatic, self-latching, and manual flush bolts and surface bolts. Manual flush bolts to be 
furnished with top rod of sufficient length to allow bolt location approximately six feet from the 
floor. Furnish dust proof strikes for bottom bolts. Surface bolts to be minimum 8” in length and 
U.L. listed for labeled fire doors and U.L. listed for windstorm components where applicable. 
Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for 
appropriate installation and operation. 

 
1.  Acceptable Manufacturers: 

 
a.  Door Controls International (DC). 
b.  Rockwood Manufacturing (RO). 
c.  Trimco (TC). 

 
B.      Door Push Plates and Pulls: ANS/BHMA A156.6 certified door pushes and pulls of type and 

design  specified  below  or in the Hardware  Sets.  Coordinate  and provide  proper  width  and 
height as required where conflicting hardware dictates. 

 
1.  Push/Pull Plates: Minimum .050 inch thick, 4-inches wide by 16-inches high, with square 

corners and beveled edges, secured with exposed screws unless otherwise indicated. 
2.  Straight Pull Design: Minimum 1-inch round diameter stainless steel bar or tube stock 

pulls with 2 1/2-inch projection from face of door unless otherwise indicated. 
3.  Offset Pull Design: Minimum 1-inch round diameter stainless steel bar or tube stock pulls 

with 2 1/2-inch projection and offset of 90 degrees unless otherwise indicated. 
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4.       Push  Bars:  Minimum  1-inch  round  diameter  horizontal  push  bars  with  minimum 
clearance of 2 1/2-inch projection from face of door unless otherwise indicated. 

5.  Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets. 

a.  Acceptable Manufacturers: 

1)  Hiawatha, Inc. (HI). 
2)  Rockwood Manufacturing (RO). 
3)  Trimco (TC). 

 
 
2.4  CYLINDERS AND KEYING 

 
A.      General:  Cylinder  manufacturer  to have  minimum  (10)  years  experience  designing  secured 

master key systems and have on record a published security keying system policy. 
 

B.      Source  Limitations:  Obtain  each  type  of  keyed  cylinder  and  keys  from  the  same  source 
manufacturer as locksets and exit devices, unless otherwise indicated. 

 
C.  Cylinders: Original manufacturer cylinders complying with the following: 

 
1.  Mortise Type: Threaded cylinders with rings and straight- or clover-type cam. 
2.       Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring. 
3.  Bored-Lock Type: Cylinders with tailpieces to suit locks. 
4.       Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
 

D.      Patented  Cylinders:  ANSI/BHMA  A156.5,  Grade  1,  certified  cylinders  employing  a  utility 
patented and restricted keyway requiring the use of patented controlled keys. Provide bump 
resistant, fixed core cylinders as standard with solid recessed cylinder collars. Cylinders are to 
be factory keyed where permanent keying records will be established and maintained. 

 
1.       Provide a 6 pin multi-level master key system comprised of patented controlled keys and 

security and high security cylinders operated by one (1) key of the highest level. 
Geographical exclusivity to be provided for all security and high security cylinders and 
UL437 certification where specified. 

 
a.       DG1  Cylinders:  Provide  utility  patented  controlled  keyway  cylinders  that  are 

furnished with patented keys available only from authorized distribution. 
b.       DG2 Cylinders:  Provide utility patented controlled keyway and side bar locking 

incorporating unique angled bottom pins for geographical exclusivity. Cylinders 
constructed to provide protection against bumping and picking. 

c.       DG3 Cylinders: Provide utility patented controlled keyway and side bar locking 
incorporating unique angled bottom pins for geographical exclusivity. Cylinders 
constructed to provide protection against bumping, picking, and drilling 

 
2.  Acceptable Manufacturer: 

 
a.  Sargent Manufacturing (SA) - Degree Series. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201080104 
Appendix A – Technical Specifications 

DOOR HARDWARE 087100 - 7 

 

 

 
 
 

b.  Corbin Russwin (RU) – Access Series. 
 

E.       Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified "Keying 
Conference"  to  define  and  document  keying  system  instructions  and  requirements.  Furnish 
factory cut, nickel-silver large bow permanently inscribed with a visual key control number as 
directed by Owner. Incorporate decisions made in keying conference, and as follows: 

 
1.  Master Key System: Cylinders are operated by a change key and a master key. 
2.  Grand Master Key System: Cylinders are operated by a change key, a master key, and a 

grand master key. 
3.  Great-Grand Master Key System: Cylinders are operated by a change key, a master key, a 

grand master key, and a great-grand master key. 
4.  Existing System: Master key or grand master key locks to Owner's existing system. 
5.  Keyed Alike: Key all cylinders to same change key. 

 
F.  Key Quantity: Provide the following minimum number of keys: 

 
1.  Top Master Key: One (1) 
2.  Change Keys per Cylinder: Two (2) 
3.  Master Keys (per Master Key Group): Two (2) 
4.  Grand Master Keys (per Grand Master Key Group): Two (2) 
5.  Construction Control Keys (where required): Two (2) 
6.  Permanent Control Keys (where required): Two (2) 

 
G.      Construction   Keying:   Provide   construction   master  keyed   cylinders   or  temporary   keyed 

construction cores where specified. Provide construction master keys in quantity as required by 
project Contractor. Replace construction cores with permanent cores. Furnish permanent cores 
for installation as directed under specified "Keying Conference". 

 
H.      Key Registration  List: Provide  keying transcript list to Owner's  representative  in the proper 

format for importing into key control software. 
 
 
2.5  MECHANICAL LOCKS AND LATCHING DEVICES 

 
A.      Mortise  Locksets,  Grade 1 (Heavy Duty):  ANSI/BHMA  A156.13,  Series  1000,  Operational 

Grade 1 certified mortise locksets furnished in the functions as specified in the Hardware Sets. 
Locksets to be manufactured  with a corrosion resistant, stamped 12 gauge minimum formed 
steel case and be field-reversible  for handing without disassembly of the lock body. Lockset 
trim (including knobs, levers, escutcheons, roses) to be the product of a single manufacturer. 
Furnish with standard 2 3/4" backset, 3/4" throw anti-friction stainless steel latchbolt, and a full 
1" throw stainless steel bolt for deadbolt functions. 

 
1.  Acceptable Manufacturers: 

 
a.  Corbin Russwin Hardware (RU) – ML2000 Series. 
b.  Sargent Manufacturing (SA) – (R)8200 Series. 
c.  Yale Locks and Hardware (YA) – 8800FL Series. 

B.  Lock Trim Design: As specified in Hardware Sets. 
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2.6  LOCK AND LATCH STRIKES 

 
A.      Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

 
1.  Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer. 
2.  Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3.  Aluminum-Frame  Strike Box: Provide manufacturer's  special strike box fabricated  for 

aluminum framing. 
 

B.  Standards: Comply with the following: 
 

1.  Strikes for Mortise Locks and Latches: BHMA A156.13. 
2.  Strikes for Bored Locks and Latches: BHMA A156.2. 
3.  Strikes for Auxiliary Deadlocks: BHMA A156.5. 
4.  Dustproof Strikes: BHMA A156.16. 

 
 
2.7  CONVENTIONAL EXIT DEVICES 

 
A.      Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified 

panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. 
Mounting rails to be formed from smooth stainless steel, brass or bronze architectural materials 
no less than 0.072" thick, with push rails a minimum of 0.062" thickness. Painted or aluminum 
metal rails are not acceptable. Exit device latch to be investment cast stainless steel, pullman 
type, with deadlock feature. 

 
1.  Acceptable Manufacturers: 

 
a.  Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series. 
b.  Sargent Manufacturing (SA) - 80 Series. 
c.  Yale Locks and Hardware (YA) - 7000 Series. 

 
 
2.8  DOOR CLOSERS 

 
A.      Door  Closers,  Surface  Mounted  (Heavy  Duty):  ANSI/BHMA   A156.4,  Grade  1  surface 

mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and 
fully operational adjustable according to door size, frequency of use, and opening force. Closers 
to be rack and pinion type, one piece cast iron or aluminum alloy body construction, with 
adjustable backcheck and separate non-critical valves for closing sweep and latch speed control. 
Provide non-handed units and high impact, non-corrosive plastic covers standard. 

 
1.  Acceptable Manufacturers: 

 
a.  Corbin Russwin Hardware (RU) - DC8000 Series. 
b.  Sargent Manufacturing (SA) - 351 Series. 
c.  Norton Door Controls (NO) - 7500 Series. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201080104 
Appendix A – Technical Specifications 

DOOR HARDWARE 087100 - 9 

 

 

 
 
 
2.9   ARCHITECTURAL TRIM 

A.  Door Protective Trim 

1.  General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

 
2.       Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 

width (LDW) on stop side and not more than 1" less than door width on pull side. 
Coordinate and provide proper width and height as required where conflicting hardware 
dictates. Height to be as specified in the Hardware Sets. 

 
3.       Metal  Protection  Plates:  ANSI/BHMA  A156.6  certified  metal  protection  plates  (kick, 

armor, or mop), beveled on four edges (B4E), fabricated from the following. 
 

a.  Stainless Steel: 050-inch thick, with countersunk screw holes (CSK). 
b.  Brass or Bronze: 050-inch thick, with countersunk screw holes (CSK). 
c.  Laminate Plastic or Acrylic: 1/8-inch thick, with countersunk screw holes (CSK). 

 
4.  Fasteners: Provide manufacturer's designated fastener type as specified in the Hardware 

Sets. 
 

5.       Metal Door Edging: Door protection edging fabricated from a minimum .050-inch thick 
metal sheet, formed into an angle or "U" cap shapes, surface or mortised mounted onto 
edge of door. Provide appropriate leg overlap to account for protection plates as required. 
Height to be as specified in the Hardware Sets. 

 
6.  Acceptable Manufacturers: 

 
a.  Hiawatha, Inc. (HI). 
b.  Rockwood Manufacturing (RO). 
c.  Trimco (TC). 

 
 
2.10  DOOR STOPS AND HOLDERS 

 
A.  General: Door stops and holders to be of type and design as specified below or in the Hardware 

Sets. 
 

B.      Door  Stops  and  Bumpers:  ANSI/BHMA  A156.16,  Grade  1  certified  door  stops  and  wall 
bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, 
unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor 
stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide 
overhead type stops and holders. 

 
1.  Acceptable Manufacturers: 

 
a.  Hiawatha, Inc. (HI). 
b.  Rockwood Manufacturing (RO). 
c.  Trimco (TC). 
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C.      Overhead Door Stops and Holders: ANSI/BHMA A156.6, Grade 1 certified overhead stops and 
holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and 
jamb bracket to be constructed of extruded bronze and shock absorber spring of heavy tempered 
steel. Provide non-handed design with mounting brackets as required for proper operation and 
function. 

 
1.  Acceptable Manufacturers: 

 
a.  Rixson Door Controls (RF). 
b.  Rockwood Manufacturing (RO). 
c.  Sargent Manufacturing (SA). 

 
 

2.11  ARCHITECTURAL SEALS 
 

A.      General: Thresholds, weatherstripping,  and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide  smoke,  light,  or  sound  gasketing  on  interior  doors  where  indicated.  At  exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 

 
B.      Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 

a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

 
1.  Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

 
C.      Fire Labeled Gasketing: :Assemblies complying with NFPA 80 that are listed and labeled by a 

testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

 
1.  Provide intumescent  seals as indicated to meet UL10C Standard for Positive Pressure 

Fire Tests of Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies. 
 

D.      Sound-Rated  Gasketing:  Assemblies  that  are listed  and labeled  by a testing  and  inspecting 
agency, for sound ratings indicated, based on testing according to ASTM E 1408. 

 
E.       Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 

replaceable and readily available from stocks maintained by manufacturer. 
 

F.  Acceptable Manufacturers: 
 

1.  Pemko Manufacturing (PE). 
2.  Reese Enterprises, Inc. (RS). 
3.  Zero International (ZE). 
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2.12  FABRICATION 

 
A.      Fasteners: Provide door hardware manufactured to comply with published templates generally 

prepared   for   machine,   wood,   and   sheet   metal   screws.   Provide   screws   according   to 
manufacturers recognized installation standards for application intended. 

 
 
2.13  FINISHES 

 
A.      Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

 
B.      Provide  quality  of  finish,  including  thickness  of  plating  or  coating  (if  any),  composition, 

hardness, and other qualities complying with manufacturer's standards, but in no case less than 
specified by referenced standards for the applicable units of hardware. 

 
C.      Protect  mechanical  finishes  on  exposed  surfaces  from  damage  by  applying  a  strippable, 

temporary protective covering before shipping. 
 

D.      Antimicrobial  Finishes:  Where  specified,  finishes  on  locksets,  latchsets,  exit  devices  and 
push/pull trim to incorporate an FDA recognized. Silver Ion, antimicrobial coating 
(MicroShield™)  listed for use on equipment as a suppressant  to the growth and spread of a 
broad range of bacteria, algae, fungus, mold and mildew. 

 
 
PART 3 - EXECUTION 

 
 
3.1  EXAMINATION 

 
A.      Examine  scheduled  openings,  with  Installer  present,  for  compliance  with  requirements  for 

installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

 
B.      Notify  architect  of  any  discrepancies  or  conflicts  between  the  door  schedule,  door  types, 

drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been 
resolved in writing. 

 
 
3.2  PREPARATION 

 
A.  Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 

B.  Wood Doors: Comply with ANSI/DHI A115-W series. 

 
3.3  INSTALLATION 

 
A.      Install each item of mechanical and electromechanical hardware and access control equipment 

to comply with manufacturer's written instructions and according to specifications. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201080104 
Appendix A – Technical Specifications 

DOOR HARDWARE 087100 - 12 

 

 

 
 
 

1.       Installers are to be trained and certified by the manufacturer on the proper installation and 
adjustment of fire, life safety, and security products including: hanging devices; locking 
devices; closing devices; and seals. 

 
B.      Mounting Heights: Mount door hardware units at heights indicated in following applicable 

publications, unless specifically indicated or required to comply with governing regulations: 
 

1.  Standard  Steel  Doors  and Frames:  DHI's  "Recommended  Locations  for Architectural 
Hardware for Standard Steel Doors and Frames." 

2.  Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

3.       Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

4.       Provide blocking in drywall partitions where wall stops or other wall mounted hardware 
is located. 

 
C.      Integrated  Wiegand  access  control  products  are  required  to  be  installed  through  current 

members of the ASSA ABLOY "Certified Integrator" (CI) program. 
 

D.      Power Operator products and accessories are required to be installed through current members 
of the manufacturer's "Power Operator Preferred Installer" program. 

 
E.       Retrofitting:  Install  door  hardware  to  comply  with  manufacturer's  published  templates  and 

written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation  of  surface  protective  trim  units  with  finishing  work  specified  in  Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on substrates 
involved. 

 
F.       Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying 

with requirements specified in Division 7 Section "Joint Sealants." 
 

G.  Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

 
 
3.4  FIELD QUALITY CONTROL 

 
A.      Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 

report whether work complies with or deviates from requirements, including whether door 
hardware is properly installed, operating and adjusted. 

 
 
3.5  ADJUSTING 

 
A.      Initial Adjustment: Adjust and check each operating item of door hardware and each door to 

ensure  proper  operation  or function  of every unit. Replace  units that cannot  be adjusted  to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 
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3.6  CLEANING AND PROTECTION 

 
A.      Protect all hardware stored on construction  site in a covered and dry place. Protect exposed 

hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

 
B.  Clean adjacent surfaces soiled by door hardware installation. 

 
C.      Clean operating items as necessary to restore proper finish. and provide final protection and 

maintain conditions that ensure door hardware is without damage or deterioration  at time of 
owner occupancy. 

 
 
3.7  DEMONSTRATION 

 
A.     Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 

electromechanical door hardware. 
 
 
3.8  DOOR HARDWARE SCHEDULE 

 
A.      The hardware sets represent the design intent and direction of the owner and architect. They are 

a guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
conflicting hardware and missing items should be brought to the attention of the architect with 
corrections  made prior to the bidding process. Omitted items not included in a hardware set 
should be scheduled with the appropriate additional hardware required for proper application 
and functionality. 

 
B.  Manufacturer’s Abbreviations: 

 
 
 

1. MK - McKinney 
2. RF - Rixson 
3. RO - Rockwood 
4. SA - Sargent 
5. AD - Adams Rite 
6. NO - Norton 
7. PE - Pemko 
8. SU - Securitron 
9. LU - Lund Equipment Co., Inc. 

 
 
 

Hardware Schedule 
 
 
 
 
Doors: 100A, 108 

Set: 1.0 
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2 Continuous Hinge  MCK-14HD 83"  CL  MK 
1 Exit Device (CVR, nightlatch)  DG1 MD8610 106 x 862  US32D  SA 
1 Exit Device (CVR, pull)  MD8610 862  US32D  SA 
2 Door Closer (surface, stop arm)  CPS7500  689  NO 
2 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Threshold  171A MS10SS  PE 
1 Gasketing  S88D (Head & Jambs)  PE 
1 Rain Guard  346C  PE 
2 Sweep  307APK  PE 
1 Astragal  S771C x Door Height  PE 

 
 
 
 
Doors: 100D 

Set: 2.0 

 
 
1 Continuous Hinge  MCK-14HD 83"  CL  MK 
1 Exit Device  DG1 8804 862  US32D  SA 
1 Door Closer (surface, stop arm)  CPS7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Threshold  2005AT x LAR MSES25SS  PE 
1 Gasketing  S88D (Head & Jambs)  PE 
1 Rain Guard  346C  PE 

 
 
 
 
Doors: 105A, 106A 

Set: 3.0 

 
 
1 Continuous Hinge  MCK-14HD 83"  CL  MK 
1 Storeroom Lock  DG1 8204 LNP  US26D  SA 
1 Door Closer (surface, stop arm)  CPS7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Threshold  2005AT x LAR MSES25SS  PE 
1 Gasketing  S88D (Head & Jambs)  PE 

 
 
 
 
Doors: 100C 

Set: 4.0 

 
 
3 Hinge (heavy weight)  T4A3786 NRP 4-1/2" x 4-1/2"  US26D  MK 
1 Exit Device  DG1 8813 ETP  US32D  SA 
1 Door Closer (surface, stop arm)  CLP7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
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3 Silencer  608  RO 

 
 
 
 
Doors: 107 

Set: 5.0 

 
 
6 Hinge  TA2714 x NRP 4-1/2" x 4-1/2"  US26D  MK 
2 Flush Bolt  555/557  US26D  RO 
1 Dust Proof Strike  570  US26D  RO 
1 Storeroom Lock  DG1 8204 LNP  US26D  SA 
1 Surface Overhead Holder/Stop  10-336  630  RF 
2 Silencer  608  RO 

 
 
 
 
Doors: 103, 104 

Set: 6.0 

 
 
3 Hinge  TA2714 4-1/2" x 4-1/2"  US26D  MK 
1 Storeroom Lock  DG1 8204 LNP  US26D  SA 
1 Door Stop  409  US32D  RO 
3 Silencer  608  RO 

 
 
 
 
Doors: 105B, 112A 

Set: 7.0 

 
 
3 Hinge  TA2714 4-1/2" x 4-1/2"  US26D  MK 
1 Storeroom Lock  DG1 8204 LNP  US26D  SA 
1 Closer (surface)  7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Door Stop  409  US32D  RO 
1 Gasketing  S88D (Head & Jambs)  PE 

 
 
 
 
Doors: FT1 (Fuel Tank Surround) 

Set: 8.0 

 
 

3 Continuous Hinge  MCK-14HD 83"  CL  MK 
1 Storeroom Lock  DG1 8204 LNP  US26D  SA 
1 Door Closer (surface, stop arm)  CLP7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Gasketing  S88D (Head & Jambs)  PE 

 
 

Set: 9.0 
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Doors: 106B 

 
 
3 Hinge  TA2714 4-1/2" x 4-1/2"  US26D  MK 
1 Office Lock  DG1 8205 LNP  US26D  SA 
1 Door Stop  409  US32D  RO 
3 Silencer  608  RO 

 
 
 
 
Doors: 109 

Set: 10.0 

 
 
3 Hinge  TA2714 x NRP 4-1/2" x 4-1/2"  US26D  MK 
1 Office Lock  DG1 8205 LNP  US26D  SA 
1 Door Stop  409  US32D  RO 
3 Silencer  608  RO 

 
 
 
 
Doors: 111 

Set: 11.0 

 
 
3 Hinge  TA2714 x NRP 4-1/2" x 4-1/2"  US26D  MK 
1 Office Lock  DG1 8205 LNP  US26D  SA 
1 Door Closer (surface, stop arm)  CLP7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Door Stop  409  US32D  RO 
3 Silencer  608  RO 

 
 
 
 
Doors: 102A, 102B, 113 

Set: 12.0 

 
 
3 Hinge (heavy weight)  T4A3786 4-1/2" x 4-1/2"  US26D  MK 
1 Push Plate  70C  US32D-MS  RO 
1 Pull Plate  110x70C  US32D-MS  RO 
1 Closer (surface)  7500  689  NO 
1 Kickplate  K1050 10" x 2 " LDW 4BE  US32D  RO 
1 Door Stop  409  US32D  RO 
3 Silencer  608  RO 

 
 
 
 
 
END OF SECTION 087100 
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SECTION 088000 - GLAZING 

 
 
PART 1 -  GENERAL 

 
1.1  RELATED DOCUMENTS 

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

Conditions, apply to this Section. 
 
1.2  SUMMARY 

 
A.         This Section includes glazing for the following products and applications, including those 

specified in other Sections where glazing requirements are specified by reference to this 
Section: 

 
1.          Exterior doors and side lites. 

 
2.          Exterior windows 

 
3.          Glazed interior pass-thru window. 

 
1.3  DEFINITIONS 

 
A.         Manufacturer:    A  firm  that  produces  primary  glass  or  fabricated  glass  as  defined  in 

referenced glazing publications. 
 

B.         Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a 
specified gas. 

 
C.         Deterioration of Insulating Glass:   Failure of the hermetic seal under normal use that is 

attributed to the manufacturing process and not to causes other than glass breakage and 
practices for maintaining and cleaning insulating glass contrary to manufacturer’s written 
instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or film on 
interior surfaces of glass. 

 
1.4  PERFORMANCE REQUIREMENTS 

 
A.         General:  Provide glazing systems capable of withstanding normal thermal movement and 

wind and impact loads (where applicable) without failure, including loss or glass breakage 
attributable to the following:  defective manufacture, fabrication, and installation; failure of 
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; or 
other defects in construction. 

 
B.  Glass  Design:  Glass  thicknesses  indicated  are  minimums  and  are  for  detailing  only. 

Confirm glass thicknesses by analyzing Project loads and in-service conditions.   Provide 
glass lites for various size openings in nominal thicknesses indicated, but not less than 
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the 
following criteria: 
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1.  Glass   Thicknesses:  Select   minimum   glass   thicknesses   to   comply   with 
ASTM E 1300, according to the following requirements: 

 
a.  Specified Design Wind Loads:  35 P.S.F. to meet 110mph winds. 

 
b.          Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set 

vertically or not more than 15 degrees off vertical and under wind action. 
 

1)  Load Duration:  60 seconds or less. 
 

c.          Maximum Lateral Deflection:  For the following types of glass supported 
on all four edges, provide thickness required that limits center deflection at 
design wind pressure to 1/50 times the short side length. 

 
1)  For monolithic-glass lites heat-treated to resist wind loads. 

 
2)  For insulating glass. 

 
3)  For laminated-glass lites. 

 
d.  Minimum Glass Thickness for Exterior Lites:  Not less than 6 mm. 

 
e.          Thickness  of  Tinted  and  Heat-Absorbing  Glass:     Provide  the  same 

thickness for each tint color indicated throughout Project. 
 

C.         Thermal Movements:   Provide glazing that allows for thermal movements resulting from 
the following  maximum  change (range) in ambient and surface temperatures  acting on 
glass framing members and glazing components.  Base engineering calculation on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

 
1.  Temperature Change (Range):  120 deg F (67 deg C). 

 
D.         Thermal and Optical Performance Properties:   Provide glass with performance properties 

specified  based  on  manufacturer’s   published  test  data,  as  determined  according  to 
procedures indicated below: 

 
1.  For monolithic-glass lites, properties are based on units with lites 6 mm thick. 

 
2.  For insulating-glass units, properties are based on units with lites 6 mm thick and a 

nominal 1/2-inch- (13-mm-) wide interspace. 
 
1.5  SUBMITTALS 

 
A.  Product Data:  For each glass product and glazing material indicated. 

 
B.         Samples:  For the following products, in the form of 12-inch- (300-mm-) square Samples 

for glass. 
 

1.  Each color of tinted float glass. 
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2.  Insulating glass for each designation indicated. 
 

C.         Glazing Schedule:   Use same designations indicated on Drawings for glazed openings in 
preparing a schedule listing glass types and thicknesses for each size opening and location. 

 
D.         Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 

products furnished comply with requirements. 
 

E.         Qualification Data:  For firms and persons specified in “Quality Assurance” Article to 
demonstrate  their capabilities  and experience.   Include lists of completed  projects  with 
project names and addresses, names and addresses of architects and owners, and other 
information specified. 

 
F.          Product Test Reports:   From a qualified testing agency indicating the following products 

comply with requirements, based on comprehensive testing of current products: 
 

1.  Tinted float glass. 
 

2.  Insulating glass. 
 

3.  Polycarbonate sheet 
 

G.  Warranties:  Special warranties specified in this Section. 
 
1.6  QUALITY ASSURANCE 

 
A.         Installer Qualifications:   An experienced  installer who has completed glazing similar in 

material, design, and extent to that indicated for this Project; whose work has resulted in 
glass installations with a record of successful in-service performance;  and who employs 
glass installers  for this Project  who are certified  under  the National  Glass Association 
Glazier Certification Program as Level 2 (Senior Glaziers) or Level 3 (Master Glaziers). 

 
B.        Source Limitations for Clear Glass:   Obtain clear float glass from one primary-glass 

manufacturer. 
 

C.         Source Limitations for Tinted Glass:  Obtain tinted, heat-absorbing, and light-reducing float 
glass from one primary-glass manufacturer for each tint color indicated. 

 
D.         Source Limitations for Coated Glass:  Obtain coated glass from one manufacturer for each 

type of coating and each type and class of float glass indicated. 
 

E.         Source   Limitations   for   Insulating   Glass:      Obtain   insulating-glass   units   from   one 
manufacturer using the same type of glass and other components for each type of unit 
indicated. 

 
F.          Source Limitation for Polycarbonate Sheet from one manufacturer using the same type of 

polycarbonate and other components for each type of sheet indicated. 
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G.         Source Limitations for Glazing Accessories:   Obtain glazing accessories from one source 
for each product and installation method indicated. 

 
H.         Glass Product Testing:   Obtain glass test results for product test reports in “Submittals” 

Article from a qualified testing agency based on testing glass products. 
 

1.         Glass Testing Agency Qualifications:   An independent testing agency with the 
experience   and  capability  to  conduct   the  testing  indicated,   as  documented 
according to ASTM E 548. 

 
I.           Fire-Rated Door Assemblies:   Assemblies  complying  with NFPA 80 that are listed and 

labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for 
fire ratings indicated, based on testing according to NFPA 252. 

 
J.          Safety Glass:  Category II materials complying with testing requirements in 16 CFR 1201 

and ANSI Z97.1. 
 

1.          Subject to compliance with requirements, permanently mark safety glass with certification 
label of Safety Glazing Certification Council or another certification agency acceptable to 
authorities having jurisdiction. 

 
K.         Glazing   Publications:      Comply   with  published   recommendations   of  glass  product 

manufacturers and organizations below, unless more stringent requirements are indicated. 
Refer to these publications for glazing terms not otherwise defined in this Section or in 
referenced standards. 

 
1.  GANA Publications:   GANA’S “Glazing Manual” and “Laminated Glass Design 

Guide.” 
 

2.  SIGMA Publications:  SIGMA TM-3000, “Vertical Glazing Guidelines”. 
 
1.7  DELIVERY, STORAGE, AND HANDLING 

 
A.         Protect glazing materials according to manufacturer’s written instructions and as needed to 

prevent damage to glass and glazing materials from condensation,  temperature changes, 
direct exposure to sun, or other causes. 

 
1.8  PROJECT CONDITIONS 

 
A.        Environmental Limitations:   Do not proceed with glazing when ambient and substrate 

temperature conditions are outside limits permitted by glazing material manufacturers and 
when glazing channel substrates are wet from rain, frost, condensation, or other causes. 

 
 
1.9  WARRANTY 

 
A.         General Warranty:  Special warranties specified in this Article shall not deprive Owner of 

other rights Owner may have under other provisions of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 
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B.         Manufacturer’s Special Warranty on Coated-Glass Products:  Written warranty, made out 
to Owner and signed by coated-glass manufacturer agreeing to furnish replacements for 
those  coated-glass  units  that  deteriorate  as  defined  in  “Definitions”  Article,  f.o.b.  the 
nearest shipping point to Project site, within specified warranty period indicated below. 

 
1.  Warranty Period:  10 years from date of Substantial Completion. 

 
C.         Manufacturer’s  Special  Warranty  on Insulating  Glass:   Written  warranty,  made  out to 

Owner and signed by insulating-glass manufacturer agreeing to furnish replacements for 
insulating-glass units that deteriorate as defined in “Definitions” Article, f.o.b. the nearest 
shipping point to Project site, within specified warranty period indicated below. 

 
1.  Warranty Period:  10 years from date of Substantial Completion. 

PART 2 -  PRODUCTS 

2.1  PRODUCTS AND MANUFACTURERS 
 

A.         Products:  Subject to compliance with requirements, provide one of the products indicated 
in schedules at the end of Part 3. 

 
2.2  PRIMARY FLOAT GLASS 

 
A.  Float Glass:   ASTM C 1036, Type I (transparent glass, flat), Quality q3 (glazing select); 

class as indicated in schedules at the end of Part 3. 
 
2.3  HEAT-TREATED FLOAT GLASS 

 
A.         Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel 

to bottom edge of glass as installed, unless otherwise indicated. 
 

B.         Heat-Treated  Float  Glass:    ASTM C 1048;  Type I  (transparent  glass,  flat);  Quality q3 
(glazing select); class, kind, and condition as indicated in schedules at the end of Part 3. 

 
2.4  ‘POLYCARBONATE GLAZING PRODUCTS 

 
A.         Polycarbonate  Sheet:  ASTM  C 1349,  Appendix  X1,  type  as specified  in other  Part  2 

articles. 
 

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

 
1.  GE Structured Properties 

 
2.  American Acrylic 

 
3.  Polygal USA, Inc. 

 
4.  INSULATING GLASS 
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C.         Insulating-Glass Units:  Preassembled units consisting of sealed lites of glass separated by a 
dehydrated  interspace,  and complying with ASTM E 774 for Class CBA units and with 
requirements specified in this Article and in the Insulating-Glass  Schedule at the end of 
Part 3. 

 
D.         Overall  Unit  Thickness  and  Thickness  of  Each  Lite:    Dimensions  indicated  in  the 

Insulating-Glass Schedule at the end of Part 3 are nominal and the overall thicknesses of 
units are measured perpendicularly from outer surfaces of glass lites at unit’s edge. 

 
E.  Sealing System:  Dual seal, with primary and secondary sealants as follows: 

 
1.  Manufacturer’s standard sealants. 

 
F.          Spacer   Specifications:      Manufacturer’s   standard   spacer   material   and   construction 

complying with the following requirements: 
 

1.  Aluminum with black color-anodized finish. 
 

2.  Desiccant:  Molecular sieve or silica gel, or blend of both. 
 

3.  Corner Construction:  Manufacturer’s standard corner construction. 
 
2.5  ELASTOMERIC GLAZING SEALANTS 

 
A.  General:  Provide products of type indicated, complying with the following requirements: 

 
1.          Compatibility:   Select glazing sealants that are compatible with one another and 

with other materials they will contact, including glass products, seals of insulating- 
glass units, and glazing channel substrates, under conditions of service and 
application, as demonstrated by sealant manufacturer based on testing and field 
experience. 

 
2.          Suitability:  Comply with sealant and glass manufacturers’ written instructions for 

selecting glazing sealants suitable for applications indicated and for conditions 
existing at time of installation. 

 
3.          Colors   of   Exposed   Glazing   Sealants:       As   selected   by   Architect   from 

manufacturer’s full range for this characteristic. 
 

B.         Elastomeric Glazing Sealant Standard:  Comply with ASTM C 920 and other requirements 
indicated for each liquid-applied, chemically curing sealant in the Glazing Sealant Schedule 
at the end of Part 3, including  those  referencing  ASTM C 920 classifications  for type, 
grade, class, and uses. 

 
2.6  GLAZING TAPES 

 
A.         Back-Bedding Mastic Glazing Tape:  Preformed, butyl-based elastomeric tape with a solids 

content of 100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; 
with or without spacer rod as recommended in writing by tape and glass manufacturers for 
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application indicated; packaged on rolls with a release paper backing; and complying with 
ASTM C 1281 and AAMA 800 for products indicated below: 

 
1.  AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
 

2.  AAMA 807.3  tape,  for  glazing  applications  in  which  tape  is  not  subject  to 
continuous pressure. 

 
B.         Expanded  Cellular  Glazing  Tape:    Closed-cell,  PVC  foam  tape;  factory  coated  with 

adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; and 
complying with AAMA 800 for the following types: 

 
1.  Type 1, for glazing applications in which tape acts as the primary sealant. 

 
2.7  GLAZING GASKETS 

 
A.        Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, 

complying  with  standards  referenced  with  name  of elastomer  indicated  below,  and  of 
profile and hardness required to maintain watertight seal: 

 
1.  Neoprene, ASTM C 864. 

 
2.  EPDM, ASTM C 864. 

 
3.  Silicone, ASTM C 1115. 

 
4.  Thermoplastic polyolefin rubber, ASTM C 1115. 

 
5.  Any material indicated above. 

 
B.         Soft Compression Gaskets:   Extruded or molded, closed-cell, integral-skinned gaskets of 

material indicated below; complying with ASTM C 509, Type II, black; and of profile and 
hardness required to maintain watertight seal: 

 
1.  Neoprene. 

 
2.  EPDM. 

 
3.  Thermoplastic polyolefin rubber. 

 
2.8  MISCELLANEOUS GLAZING MATERIALS 

 
A.         General:  Provide products of material, size, and shape complying with referenced glazing 

standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation. 

 
B.  Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 
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C.         Setting Blocks:   Elastomeric material with a Shore A durometer hardness of 85, plus or 
minus 5. 

 
D.         Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness 

required by glass manufacturer to maintain glass lites in place for installation indicated. 
 

E.  Edge Blocks:   Elastomeric  material of hardness needed to limit glass lateral movement 
(side walking). 

 
F.          Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly 

to obtain fire-resistance rating. 
 
2.9  FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS 

 
A.          Fabricate glass and other glazing products in sizes required to glaze openings indicated for 

Project, with edge and face clearances, edge and surface conditions, and bite complying 
with  written  instructions  of  product  manufacturer  and  referenced  glazing  standard,  to 
comply with system performance requirements. 

 
PART 3 -  EXECUTION 

 
3.1  EXAMINATION 

 
A.  Examine framing glazing, with Installer present, for compliance with the following: 

 
1.  Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners. 
 

2.  Presence and functioning of weep system. 
 

3.  Minimum required face or edge clearances. 
 

4.  Effective sealing between joints of glass-framing members. 
 

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

 
A.         Clean glazing channels and other framing members  receiving glass immediately  before 

glazing.  Remove coatings not firmly bonded to substrates. 
 
3.3  GLAZING, GENERAL 

 
A.         Comply with combined written instructions of manufacturers  of glass, sealants, gaskets, 

and other glazing materials, unless more stringent requirements  are indicated, including 
those in referenced glazing publications. 

 
B.         Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 

minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation. 
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C.         Protect glass edges from damage during handling and installation.  Remove damaged glass 
from Project site and legally dispose of off Project site.  Damaged glass is glass with edge 
damage or other imperfections that, when installed, could weaken glass and impair 
performance and appearance. 

 
D.         Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction sealant-substrate testing. 
 

E.         Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead. 

 
F.  Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

 
G.         Provide spacers for glass lites where the length plus width is larger than 50 inches (1270 

mm) as follows: 
 

1.          Locate spacers directly opposite each other on both inside and outside faces of 
glass.  Install correct size and spacing to preserve required face clearances, unless 
gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements. 

 
2.          Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal 

to  sealant  width.     With  glazing  tape,  use  thickness  slightly  less  than  final 
compressed thickness of tape. 

 
H.         Provide  edge  blocking  where  indicated  or  needed  to prevent  glass  lites  from  moving 

sideways  in  glazing  channel,  as  recommended  in  writing  by  glass  manufacturer  and 
according to requirements in referenced glazing publications. 

 
I.  Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

 
J.          Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or 

gasket on opposite side, provide adequate anchorage so gasket cannot walk out when 
installation is subjected to movement. 

 
K.         Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended 

by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt 
joints with sealant recommended by gasket manufacturer. 

 
3.4  TAPE GLAZING 

 
A.         Position tapes on fixed stops so that, when compressed by glass, their exposed edges are 

flush with or protrude slightly above sightline of stops. 
 

B.         Install tapes continuously,  but not necessarily in one continuous length.   Do not stretch 
tapes to make them fit opening. 
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C.         Where framing joints are vertical, cover these joints by applying tapes to heads and sills 
first and then to jambs.  Where framing joints are horizontal, cover these joints by applying 
tapes to jambs and then to heads and sills. 

 
D.         Place  joints  in tapes at corners  of opening  with adjoining  lengths  butted  together,  not 

lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer. 
 

E.  Do not remove release paper from tape until just before each glazing unit is installed. 
 

F.          Center glass lites in openings on setting blocks and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of removable 
stops.  Start gasket applications at corners and work toward centers of openings. 

 
3.5  GASKET GLAZING (DRY) 

 
A.         Fabricate  compression  gaskets  in  lengths  recommended  by  gasket  manufacturer  to  fit 

openings exactly, with stretch allowance during installation. 
 

B.         Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners. 

 
C.         Center glass lites in openings on setting blocks and press firmly against soft compression 

gasket by inserting dense compression gaskets formed and installed to lock in place against 
faces of removable stops.  Start gasket applications at corners and work toward centers of 
openings.  Compress gaskets to produce a weathertight seal without developing bending 
stresses in glass.  Seal gasket joints with sealant recommended by gasket manufacturer. 

 
D.  Install gaskets so they protrude past face of glazing stops. 

 
3.6  PROTECTION AND CLEANING 

 
A.         Protect  exterior  glass  from  damage  immediately  after  installation  by attaching  crossed 

streamers  to  framing  held  away  from  glass.    Do  not  apply  markers  to  glass  surface. 
Remove nonpermanent labels, and clean surfaces. 

 
B.         Protect  glass  from  contact  with  contaminating  substances  resulting  from  construction 

operations, including weld splatter.   If, despite such protection, contaminating substances 
do come into contact with glass, remove them immediately as recommended by glass 
manufacturer. 

 
C.         Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces 

at frequent intervals during construction, but not less than once a month, for build-up of 
dirt, scum, alkaline deposits, or stains; remove as recommended by glass manufacturer. 

 
D.         Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any 

way, including natural causes, accidents, and vandalism, during construction period. 
 

E.         Wash glass on both exposed surfaces in each area of Project not more than four days before 
date scheduled for inspections that establish date of Substantial Completion.  Wash glass as 
recommended by glass manufacturer. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

GLAZING 088000 - 11 

 

 

 
 
 

3.7  MONOLITHIC FLOAT-GLASS SCHEDULE 
 

A.  Uncoated Clear Float Glass SG-#1:  Where glass of this designation is indicated, provide 
Type I (transparent glass, flat), Class 1 (clear) glass lites complying with the following: 

 
1.  Uncoated Clear Fully Tempered Float Glass FG-#1: 

 
a.  Kind FT (fully tempered). 

b.  Class 1 (clear) 

c.  Thickness: 3mm. 
 
3.8  MONOLITHIC POLYCARBONATE UNITS SCHEDULE 

A.  Monolithic Polycarbonate Units: Type II, ¼” thick. 

3.9  LOW E INSULATING-GLASS SCHEDULE 
 

A.  Insulating  Glass IG#1:   Where  glass of this designation  is indicated,  provide  uncoated 
insulating-glass units complying with the following: 

 
1.  Overall Unit Thickness:  1 inch. 

 
2.  Thickness of Each Lite:  6 mm. 

 
3.  Interspace Content:  Argon gas filled 

 
4.  Indoor Lite: 

 
a.  Type I (transparent glass, flat) 

 
b.  Class 1 (clear) float glass. 

 
c.  Annealed, fully tempered, uncoated surface. 

 
5.  Outdoor Lite: 

 
a.  Type I (transparent glass, flat) float glass. 

 
b.  Class 2 (heat absorbing, and light reducing). 

c.  Tint Color: 

1)  “Solarban 60” by PPG Industries, 
 

d.  Annealed, fully tempered, Condition A (coated surfaces). 
 

6.  Thermal and Optical Performance Properties 
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a.  Visible Light Transmittance: 35 to 40 

b.  Winter Nighttime U-Value: 0.29 

c.  Shading Coefficient: 0.32 to 35 
 
END OF SECTION 088000 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes acoustical panels and exposed suspension systems for ceilings. 
 
 
1.2  PREINSTALLATION MEETINGS 

 
A.  Preinstallation Conference:  Conduct conference at Project site. 

 
 
1.3  ACTION SUBMITTALS 

 
A.  Product Data:  For each type of product. 

 
B.  Samples:  For each exposed product and for each color and texture specified. 

 
 
1.4   INFORMATIONAL SUBMITTALS 

A.  Product test reports. 

B.  Evaluation reports. 
 

C.  Field quality-control reports. 
 
 
1.5   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.6  QUALITY ASSURANCE 

 
A.  Testing Agency Qualifications:  Qualified according to NVLAP. 

PART 2 - PRODUCTS 

2.1  PERFORMANCE REQUIREMENTS 
 

A.  Surface-Burning  Characteristics:  Comply  with  ASTM E 84;  testing  by  a  qualified  testing 
agency.  Identify products with appropriate markings of applicable testing agency. 
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1.  Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials. 
 
 
2.2  ACOUSTICAL PANEL CEILINGS, GENERAL 

 
A.  Recycled  Content:  Postconsumer  recycled  content  plus  one-half  of  preconsumer  recycled 

content not less than 22 percent. 
 

B.  Glass-Fiber-Based Panels:  Made with binder containing no urea formaldehyde. 

C.  Acoustical Panel Standard:  Comply with ASTM E 1264. 

D.  Metal Suspension System Standard:  Comply with ASTM C 635. 
 

E.  Attachment Devices:   Size for five times the design load indicated in ASTM C 635, Table 1, 
"Direct Hung," unless otherwise indicated.  Comply with seismic design requirements. 

 
 
2.3  ACOUSTICAL PANELS  “Type 1” 

 
A.  Basis-of-Design   Product:  Subject  to  compliance  with  requirements,   provide  Armstrong 

“Designer #710”: 
 

1.  Armstrong World Industries, Inc. 
 

B.  Classification:  Mineral base acoustic panels. 

C.  Color:  White. 

D.  LR:  Not less than 0.80. 
 

E.  NRC:  Not less than 0.55, Type E-400 mounting according to ASTM E 795. 

F.  CAC:  Not less than 35. 

G.  Edge/Joint Detail:  “Angled Tegular”. 

H.  Thickness:  5/8 inch (15 mm). 

I.  Modular Size: 24 by 24 inches (610 by 610 mm). 
 
 
2.4  METAL SUSPENSION SYSTEM FOR ACOUSTIC CEILING PANEL CEILING “TYPE 1” 

 
A.  Basis-of-Design   Product:  Subject  to  compliance  with  requirements,   provide  Armstrong 

“Suprafine 9/16” Exposed Tee System” or comparable product by one of the following: 
1.  CertainTeed Corp. 
2.  Chicago Metallic Corporation. 
3.  USG Interiors, Inc.; Subsidiary of USG Corporation. 
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B.      Narrow-Face,  Capped, Double-Web,  Steel Suspension  System:   Main and cross runners roll 
formed  from  cold-rolled  steel  sheet;  prepainted,   electrolytically   zinc  coated,  or  hot-dip 
galvanized according to ASTM A 653/A 653M, not less than G30 (Z90) coating designation; 
with prefinished 9/16-inch- (15-mm-) wide metal caps on flanges. 

 
1.  Structural Classification:  Heavy-duty system. 
2.  End Condition of Cross Runners:  Override (stepped) or butt-edge type. 
3.  Face Design:  Flat, flush. 
4.  Cap Material:  aluminum cold-rolled sheet. 
5.  Cap Finish:  Painted white. 

 
C.      Roll-Formed,  Sheet-Metal  Edge  Moldings  and Trim:   Type  and profile  indicated  or, if not 

indicated,  manufacturer's  standard  moldings  for  edges  and  penetrations  that  comply  with 
seismic design requirements; formed from sheet metal of same material, finish, and color as that 
used for exposed flanges of suspension-system runners. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.      Install  acoustical  panel  ceilings  to  comply  with  ASTM C 636/C 636M  and  seismic  design 

requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling 
Systems Handbook." 

 
B.      Measure each ceiling area and establish layout of acoustical panels to balance border widths at 

opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply 
with layout shown on reflected ceiling plans. 

 
1.  Arrange directionally patterned acoustical panels as indicated on reflected ceiling plans. 

END OF SECTION 095113 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

 
 

PART 1 -  GENERAL 
 
1.1  RELATED DOCUMENTS 

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

Conditions, apply to this Section. 
 
1.2  SUMMARY 

 
A.  This Section includes the following: 

 
1.  Wall base. 

 
 
1.3  SUBMITTALS 

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

 
B.  Samples for Initial Selection:  For each type of product indicated. 

 
C.         Samples for Verification:  For each type of product indicated, in manufacturer’s standard- 

size Samples but not less than 12 inches long, of each resilient product color, texture, a nd 
pattern required. 

 
1.4  QUALITY ASSURANCE 

 
A.         Fire-Test-Response  Characteristics:     Provide  resilient  stair  accessories  with  a  critical 

radiant flux classification of Class I, not less than 0.45 W/sq. cm, as determined by testing 
identical  products  per  ASTM E 648  by  a  testing  and  inspecting  agency  acceptable  to 
authorities having jurisdiction. 

 
1.5  DELIVERY, STORAGE, AND HANDLING 

 
A.         Store resilient products and installation materials in dry spaces protected from the weather, 

with ambient temperatures maintained within range recommended by manufacturer, but not 
less than 50 deg F or more than 90 deg F. 

 
1.6  PROJECT CONDITIONS 

 
A.         Maintain temperatures within range recommended by manufacturer, but not less than 70 

deg F or more than 95 deg F, in spaces to receive floor tile during the following time 
periods: 

 
1.  48 hours before installation. 

 
2.  During installation. 
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3.  48 hours after installation. 
 

B.        After post installation period, maintain temperatures within range recommended by 
manufacturer, but not less than 55 deg F or more than 95 deg F. 

 
C.        Install resilient products after other finishing operations, including painting, have been 

completed. 
 
1.7  EXTRA MATERIALS 

 
A.         Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 
 

1.  Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, 
of each type, color, pattern, and size of resilient product installed. 

 
PART 2 -  PRODUCTS 

 
2.1  MANUFACTURERS 

 
A.         Available  Products:    Subject  to  compliance  with  requirements,  products  that  may  be 

incorporated into the Work include, but are not limited to, products listed in other Part 2 
articles. 

 
B.         Products:  Subject to compliance with requirements, provide one of the products listed in 

other Part 2 articles. 
 
2.2  COLORS AND PATTERNS 

 
A.  Colors and Patterns:  As selected by Architect from manufacturer’s full range. 

 
2.3  RESILIENT WALL BASE 

 
A.  Wall Base:  ASTM F 1861. 

 
1.  Johnsonite; Dura-Cove. 

 
2.  Approved Equal. 

 
B.  Type (Material Requirement):  TP (rubber, thermoplastic). 

C.  Group (Manufacturing Method):  I (solid). 

D.  Style:  Cove (with top-set toe). 
 

E.  Minimum Thickness:  0.125 inch (3.2 mm). 

F.  Height:  4 inches (102 mm). 
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G.  Lengths:  Cut lengths, 48 inches. 

H.  Outside Corners:  Premolded. 

I.  Inside Corners:  Premolded. 

J.  Surface:  Smooth. 

2.4  INSTALLATION MATERIALS 
 

A.         Trowelable Leveling and Patching Compounds:  Latex-modified, Portland cement based or 
blended hydraulic cement based formulation provided or approved by resilient product 
manufacturers for applications indicated. 

 
1.          Adhesives:   Water-resistant  type recommended  by manufacturer  to suit resilient 

products and substrate conditions indicated. 
 
PART 3 -  EXECUTION 

 
3.1  EXAMINATION 

 
A.         Examine substrates, with Installer present, for compliance with requirements for installation 

tolerances, moisture content, and other conditions affecting performance. 
 

1.         Verify that finishes of substrates comply with tolerances and other requirements 
specified   in  other  Sections   and  that  substrates   are  free  of  cracks,  ridges, 
depressions,  scale,  and  foreign  deposits  that  might  interfere  with  adhesion  of 
resilient products. 

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

 
3.2  PREPARATION 

 
A.         Prepare   substrates   according   to  manufacturer’s   written   recommendations   to  ensure 

adhesion of resilient products. 
 

B.         Remove substrate coatings and other substances that are incompatible with adhesives and 
that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

 
D.        Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 

substrates. 
 

E.         Move resilient products and installation materials into spaces where they will be installed at 
least 48 hours in advance of installation. 

 
1.          Do not install resilient products until they are the same temperature as the space 

where they are to be installed. 
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F.          Sweep and vacuum clean substrates to be covered by resilient products immediately before 
installation.   After cleaning, examine substrates for moisture, alkaline salts, carbonation, 
and  dust.     Proceed  with  installation  only  after  unsatisfactory  conditions  have  been 
corrected. 

 
3.3  RESILIENT WALL BASE INSTALLATION 

 
A.         Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 
 

B.         Install wall base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned. 

 
C.         Tightly  adhere  wall  base  to  substrate  throughout  length  of  each  piece,  with  base  in 

continuous contact with horizontal and vertical substrates. 
 

D.  Do not stretch wall base during installation. 
 

E.         On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall 
base with manufacturer’s recommended adhesive filler material. 

 
F.  Premolded Corners:  Install premolded corners before installing straight pieces. 

 
3.4  CLEANING AND PROTECTION 

 
A.         Perform   the   following   operations   immediately   after   completing   resilient   product 

installation: 
 

1.  Remove adhesive and other blemishes from exposed surfaces. 
 

2.  Sweep and vacuum surfaces thoroughly. 
 

3.  Damp-mop surfaces to remove marks and soil. 
 

a.  Do   not   wash   surfaces   until   after   time   period   recommended   by 
manufacturer. 

 
B.         Protect  resilient  products  from  mars,  marks,  indentations,   and  other  damage  from 

construction operations and placement of equipment and fixtures during remainder of 
construction period.  Use protection methods recommended in writing by manufacturer. 

 
END OF SECTION 09653 

 

 
 
 
END OF SECTION 096513 
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SECTION 099113 - PAINTING 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section  includes  surface  preparation  and  the  application  of  paint  systems  on  exterior  and 
interior substrates: 

 
1.  Concrete. 
2.  Clay masonry. 
3.  Concrete masonry units (CMU). 
4.  Steel. 
5.  Galvanized metal. 
6.  Aluminum (not anodized or otherwise coated). 
7.  Stainless-steel flashing. 
8.  Wood. 
9.  Plastic trim fabrications. 
10.  Exterior portland cement plaster (stucco). 
11.  Exterior gypsum board. 

 
 
1.2  DEFINITIONS 

 
A.  Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 

ASTM D 523. 
 

B.  Gloss Level 3:   10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 

 
C.  Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 

to ASTM D 523. 
 

D.  Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

E.  Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

F.  Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 
 
 
1.3  ACTION SUBMITTALS 

 
A.  Product  Data:   For each type of product.   Include preparation  requirements  and application 

instructions. 
 

B.  Samples:  For each type of paint system and each color and gloss of topcoat. 
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C.  Product List:  For each product indicated.  Include printout of current "MPI Approved Products 
List" for each product category specified, with the proposed product highlighted. 

 
 
1.4  MAINTENANCE MATERIAL SUBMITTALS 

 
A.      Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 
 

1.  Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 
 
 
1.5  QUALITY ASSURANCE 

 
A.      Mockups:  Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 
and set quality standards for materials and execution. 

 
1.       Architect will select one surface to represent surfaces and conditions for application of 

each paint system specified in Part 3. 
 

a.  Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b.  Other Items:  Architect will designate items or areas required. 

 
2.  Final approval of color selections will be based on mockups. 

 
a.  If  preliminary  color  selections  are  not  approved,  apply  additional  mockups  of 

additional colors selected by Architect at no added cost to Owner. 
 
 
PART 2 - PRODUCTS 

 
 
2.1  MANUFACTURERS 

 
A.      Products:      Subject   to   compliance   with   requirements,   available   products   that   may  be 

incorporated into the Work include, but are not limited to products listed in other Part 2 articles 
for the paint category indicated. 

 
 
2.2  PAINT, GENERAL 

 
A.  Material Compatibility: 

 
1.       Provide materials for use within each paint system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2.       For  each  coat  in  a  paint  system,  provide  products  recommended   in  writing  by 
manufacturers of topcoat for use in paint system and on substrate indicated. 
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B.  VOC  Content:  Provide  materials  that  comply  with  VOC  limits  of  authorities   having 
jurisdiction. 

 
Colors:  As selected by Architect from manufacturer's full range. 

 
2.3  CONCRETE UNIT MASONRY BLOCK FILLERS 

 
A.  Concrete Unit Masonry Block Filler:  Factory-formulated high-performance latex block fillers. 

 
1.   Benjamin Moore; Moore’s IMC Latex Block Filler No. M88:  Applied at a dry film thickness 

of not less than 8.1 mils. 
2.   ICI  Dulux  Paints;  Bloxfil 4000-1000  Interior/Exterior  Heavy  Duty  Acrylic  Block  Filler: 

Applied at a dry film thickness of not less than 7.0 to 14.5 mils. 
3.   M. A. B. Paint; Block Kote No. 1000 Acrylic Latex Block Filler 064-145:  Applied at a dry 

film thickness of not less than 12.0 mils. 
4.   Pittsburgh Paints; 6-7 SpeedHide Interior/Exterior Masonry Latex Block Filler:  Applied at a 

dry film thickness of not less than 6.0 to 12.5 mils. 
5.   Sherwin-Williams;  PrepRite Interior/Exterior  Block Filler B25W25:   Applied at a dry film 

thickness of not less than 8.0 mils. 
 
2.4  EXTERIOR PRIMERS 

 
A.  Exterior  Ferrous-Metal  Primer:  Factory-formulated  rust-inhibitive  metal  primer  for  exterior 

application. 
1.   Benjamin  Moore;  Moore’s  IMC  Alkyd  Metal  Primer  No. M06:  Applied  at  a  dry  film 

thickness of not less than 2.0 mils. 
2.   ICI Dulux Paints; 4160-XXXX Devguard Multi-Purpose Tank & Structural Primer.  Applied 

at a dry film thickness of not less than 2.0 mils. 
3.   M.  A.  B.  Paint;  Rust-O-Lastic  Anti-Corrosive  Primer 073-132:  Applied  at  a  dry  film 

thickness of not less than 2.0 mils. 
4.   Pittsburgh Paints; 90-712 Pitt-Tech One Pack Interior/Exterior Primer Finish DTM Industrial 

Enamel:  Applied at a dry film thickness of not less than 3.0 mils. 
 

B.   Exterior  Galvanized  Metal  Primer:  Factory-formulated  galvanized  metal  primer  for  exterior 
application. 

 
1.   Benjamin  Moore;  Moore’s  IMC  Acrylic  Metal  Primer  No. M04:  Applied  at  a dry film 

thickness of not less than 2.0 mils. 
2.   ICI Dulux Paints; 4160-XXXX Devguard Multi-Purpose Tank & Structural Primer:  Applied 

at a dry film thickness of not less than 2.0 mils. 
3.   M. A. B. Paint; Rust-O-Lastic Hydro-Prime II Acrylic (DTM) Maintenance Primer 073-189: 

Applied at a dry film thickness of not less than 2.0 mils. 
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4.   Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial 
Enamel:  Applied at a dry film thickness of not less than 3.0 mils. 

 
 
2.5 INTERIOR PRIMERS 

 
 

A.  Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior application. 
 

1.   Benjamin  Moore;  Moorcraft  Super  Spec  Latex  Enamel  Undercoater  &  Primer  Sealer 
No. 253:  Applied at a dry film thickness of not less than 1.2 mils. 

2.   ICI Dulux Paints; 1000-1200 Dulux Ultra Basecoat Interior Latex Wall Primer:  Applied at a 
dry film thickness of not less than 1.2 mils. 

3.   M. A. B. Paint; Fresh Kote Vinyl Primer 037-100:  Applied at a dry film thickness of not less 
than 1.5 mils. 

4.   Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at a dry film 
thickness of not less than 1.0 mil. 

 
 

B.   Interior  Ferrous-Metal  Primer:  Factory-formulated  quick-drying  rust-inhibitive  alkyd-based 
metal primer. 

 
1.   Benjamin  Moore;  Moore’s  IMC  Alkyd  Metal  Primer  No. M06:  Applied  at  a  dry  film 

thickness of not less than 2.0 mils. 
2.   ICI Dulux Paints; 4160-6130 Devguard Multi-Purpose Tank & Structural Primer:  Applied at 

a dry film thickness of not less than 2.0 mils. 
3.   M.  A.  B.  Paint;  Rust-O-Lastic  Anti-Corrosive  Primer 073-132:  Applied  at  a  dry  film 

thickness of not less than 2.0 mils. 
4.   Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial 

Enamel:  Applied at a dry film thickness of not less than 1.5 mils. 
 
 

C.   Interior Zinc-Coated Metal Primer:  Factory-formulated galvanized metal primer. 
 

1.   Benjamin  Moore;  Moore’s  IMC  Acrylic  Metal  Primer  No. M04:  Applied  at  a dry film 
thickness of not less than 2.0 mils. 

2.   ICI Dulux Paints; 4160-6130 Devguard Multi-Purpose Tank & Structural Primer:  Applied at 
a dry film thickness of not less than 2.0 mils. 

3.   M. A. B. Paint; Rust-O-Lastic Hydro-Prime II Acrylic (DTM) Maintenance Primer 073-189: 
Applied at a dry film thickness of not less than 2.0 mils. 

4.   Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial 
Enamel:  Applied at a dry film thickness of not less than 3.0 mils. 

 
 
2.6 EXTERIOR FINISH COATS 

 
 

A.  Exterior  Metals:  Full-Gloss  Alkyd  Enamel:  Factory-formulated  full-gloss  alkyd  enamel  for 
exterior application. 
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1.   Benjamin  Moore;  Moore’s  IMC  Urethane  Alkyd  Enamel M22:  Applied  at  a  dry  film 
thickness of not less than 2.0 mils. 

2.   ICI Dulux Paints; 4308-XXXX Devguard Alkyd Industrial Gloss Enamel:  Applied at a dry 
film thickness of not less than 2.0 mils. 

3.   M. A. B. Paint; Rust-O-Lastic Finish Coating 074 Line:  Applied at a dry film thickness of 
not less than 2.0 mils. 

4.   Pittsburgh  Paints;  7-814 Pittsburgh  Paints  Industrial  Gloss-Oil  Interior/Exterior  Enamel: 
Applied at a dry film thickness of not less than 1.5 mils. 

 
 

B.   Exterior   Touch   up  of  Fiber  Cement   Products   and  exposed   nail  heads  :  Fiber  Cement 
Manufacturer's standard touch up paint or Semi-gloss, Acrylic Enamel:  Two coats over factory 
primer. 

 
 
2.7 INTERIOR FINISH COATS 

 
 

A. Interior Flat Acrylic Paint:   Factory-formulated flat acrylic-emulsion latex paint for interior 
application. 

 
1.   Benjamin Moore; Moorecraft Super Spec Latex Flat No. 275:  Applied at a dry film thickness 

of not less than 1.2 mils. 
2.   ICI Dulux Paints; 1200-XXXX Dulux Professional Velvet Matte Interior Flat Latex Wall & 

Trim Finish:  Applied at a dry film thickness of not less than 1.4 mils. 
3.   M. A. B. Paint; Fresh Kote Latex Flat 402 Line:  Applied at a dry film thickness of not less 

than 1.5 mils. 
4.   Pittsburgh Paints; 6-70 Line SpeedHide Interior Wall Flat-Latex Paint:  Applied at a dry film 

thickness of not less than 1.0 mil. 
 
 

B.   Interior Low-Luster Acrylic Enamel:  Factory-formulated eggshell acrylic-latex interior enamel. 
 

1.   Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274:  Applied at a dry 
film thickness of not less than 1.3 mils. 

2.   ICI Dulux Paints; 1402-XXXX Dulux Professional Acrylic Eggshell Interior Wall & Trim 
Enamel:  Applied at a dry film thickness of not less than 1.4 mils. 

3.   M. A. B. Paint; Fresh Kote Latex Satin Eggshell Enamel 405 Line:   Applied at a dry film 
thickness of not less than 1.5 mils. 

4.   Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel:  Applied at a dry 
film thickness of not less than 1.25 mils. 

 
 

C.   Interior Full-Gloss Alkyd Enamel for Wood and Metal Surfaces:   Factory-formulated  full-gloss 
alkyd interior enamel. 

 
1.   Benjamin Moore; Moore’s IMC Urethane Alkyd Enamel No. M22:   Applied at a dry film 

thickness of not less than 2.0 mils. 
2.   ICI Dulux Paints; 4308-XXXX Devguard Alkyd Industrial Gloss Enamel:  Applied at a dry 

film thickness of not less than 2.0 mils. 
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3.   M. A. B. Paint; Rich Lux Architectural Bright White Enamel 026-127 Line:  Applied at a dry 
film thickness of not less than 1.9 mils. 

4.   Pittsburgh   Paints;   7-814 Series   Pittsburgh   Paints  Industrial   Gloss-Oil   Interior/Exterior 
Enamel:  Applied at a dry film thickness of not less than 1.5 mils. 

PART 3 - EXECUTION 

3.1  EXAMINATION 
 

A.      Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

 
B.      Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 

as follows: 
 

1.  Concrete:  12 percent. 
2.  Masonry (Clay and CMU):  12 percent. 
3.  Wood:  15 percent. 
4.  Portland Cement Plaster:  12 percent. 
5.  Gypsum Board:  12 percent. 

 
C.      Verify suitability  of substrates,  including  surface  conditions  and compatibility  with existing 

finishes and primers. 
 

D.  Proceed with coating application only after unsatisfactory conditions have been corrected. 
 

1.  Application of coating indicates acceptance of surfaces and conditions. 
 
 
3.2  PREPARATION 

 
A.      Comply  with  manufacturer's  written  instructions  and  recommendations  in  "MPI  Manual" 

applicable to substrates and paint systems indicated. 
 

B.      Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

 
1.  Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 
 
 
3.3  APPLICATION 

 
A.      Apply paints according to manufacturer's written instructions and recommendations in "MPI 

Manual." 
 

B.      Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 
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3.4  CLEANING AND PROTECTION 

 
A.      Protect work of other trades against damage from paint application.  Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing,  as approved by Architect, and 
leave in an undamaged condition. 

 
B.      At  completion  of  construction  activities  of  other  trades,  touch  up  and  restore  damaged  or 

defaced painted surfaces. 
 
 
3.5  EXTERIOR PAINT SCHEDULE 

 
A.  Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.  Primer is 

not required on shop-primed items. 
 

1.  Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a rust-inhibitive primer. 

a.  Primer:  Exterior ferrous-metal primer. 

b.  Finish Coats:  Exterior full-gloss alkyd enamel. 
 

B.  Zinc-Coated Metal:  Provide the following finish systems over exterior zinc-coated metal 
surfaces: 

 
1.  Full-Gloss  Alkyd-Enamel  Finish:  Two  finish  coats  over  a  galvanized  metal 

primer. 
 

a.  Primer:  Exterior galvanized metal primer. 
 

b.  Finish Coats:  Exterior full-gloss alkyd enamel. 
 
3.6  INTERIOR PAINT SCHEDULE 

 
A.  Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces: 

 
1.  Flat Acrylic Finish:  Two finish coats over a primer. 

a.  Primer:  Interior gypsum board primer. 

b.  Finish Coats:  Interior flat acrylic paint. 
 

2.  Low-Luster Acrylic-Enamel Finish:  Two finish coats over a primer. 

a.  Primer:  Interior gypsum board primer. 

b.  Finish Coats:  Interior low-luster acrylic enamel. 
 

B.  Ferrous Metal:  Provide the following finish systems over ferrous metal: 
 

1.  Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a primer. 
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a.  Primer:  Interior ferrous-metal primer. 
 

b.  Finish  Coats:  Interior  full-gloss  alkyd  enamel  for  wood  and  metal 
surfaces. 

 
C.  Zinc-Coated Metal:  Provide the following finish systems over interior zinc-coated metal 

surfaces: 
 

1.  Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a primer. 

a.  Primer:  Interior zinc-coated metal primer. 

b.  Finish  Coats:  Interior  full-gloss  alkyd  enamel  for  wood  and  metal 
surfaces. 
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SECTION 102113 - TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Solid-polymer toilet compartments configured as toilet enclosures and urinal screens. 
 
 
1.2  ACTION SUBMITTALS 

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

 
B.      Shop Drawings:   For toilet compartments.   Include plans, elevations, sections, details, and 

attachments to other work. 
 

C.  Samples for each exposed product and for each color and texture specified. 
 
 
1.3   INFORMATIONAL SUBMITTALS 

A.  Product certificates. 

 
1.4   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.5  QUALITY ASSURANCE 

 
A.      Surface-Burning  Characteristics:    As  determined  by testing  identical  products  according  to 

ASTM E 84, or another standard acceptable to authorities  having jurisdiction,  by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

 
1.  Flame-Spread Index:  25 or less. 
2.  Smoke-Developed Index:  450 or less. 

 
B.      Regulatory Requirements:   Comply with applicable provisions in the U.S. Architectural & 

Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) and 
Architectural Barriers Act (ABA) Accessibility Guidelines for Buildings and Facilities" and 
ICC/ANSI A117.1 for toilet compartments designated as accessible. 
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PART 2 - PRODUCTS 

 
 
2.1  MATERIALS 

 
A.      Steel Sheet:   Commercial steel sheet for exposed applications; mill phosphatized and selected 

for smoothness. 
 

1.  Electrolytically Zinc Coated:  ASTM A 879/A 879M, 01Z (03G). 
2.  Hot-Dip Galvanized:  ASTM A 653/A 653M, either hot-dip galvanized or galvannealed. 

B.  Zamac:  ASTM B 86, commercial zinc-alloy die castings. 

C.      Adhesives:     Manufacturer's  standard  product  that  complies  with  the  testing  and  product 
requirements  of  the  California  Department  of  Health  Services'  "Standard  Practice  for  the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

 
 
2.2  SOLID-POLYMER UNITS 

 
A.      Manufacturers:    Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1.  Accurate Partitions Corporation. 
2.  Ampco, Inc. 
3.  Bradley Corporation; Mills Partitions. 
4.  Comtec Industries/Capitol Partitions. 
5.  General Partitions Mfg. Corp. 
6.  Global Steel Products Corp. 
7.  Hadrian Manufacturing Inc. 
8.  Knickerbocker Partition Corporation. 
9.  Metpar Corp. 
10.  Partition Systems Incorporated of South Carolina. 
11.  Rockville Partitions Incorporated. 
12.  Santana Products, Inc. 
13.  Sanymetal; a Crane Plumbing company. 
14.  Weis-Robart Partitions, Inc. 

 
B.  Toilet-Enclosure Style:  Overhead braced. 

C.  Urinal-Screen Style:  Wall hung. 

D.      Door, Panel, Screen, and Pilaster Construction:   Solid, high-density polyethylene  (HDPE) or 
polypropylene  (PP) panel material, not less than 1 inch (25 mm) thick, seamless, with eased 
edges, and with homogenous color and pattern throughout thickness of material. 

 
1.  Integral Hinges:  Configure doors and pilasters to receive integral hinges. 
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2.       Heat-Sink Strip:   Manufacturer's  standard continuous,  extruded-aluminum  or stainless- 
steel strip fastened to exposed bottom edges of solid-polymer components to prevent 
burning. 

3.  Polymer Panel Finish:  One color and pattern in each room. 
 

a.  Color and Pattern:  As selected by Architect from manufacturer's full range. 

E.  Pilaster Shoes and Sleeves (Caps):  Manufacturer's standard design; stainless steel. 

F.  Brackets (Fittings): 
 

1.  Stirrup Type:  Ear or U-brackets, stainless steel. 
2.  Full-Height (Continuous) Type:  Manufacturer's standard design; stainless steel. 

 
 
2.3  ACCESSORIES 

 
A.      Hardware  and Accessories:    Manufacturer's  standard design,  heavy-duty  operating  hardware 

and accessories. 
 

1.  Material:  Stainless steel. 
2.       Hinges:   Manufacturer's  standard paired, self-closing type that can be adjusted to hold 

doors open at any angle up to 90 degrees. 
3.      Latch and Keeper:   Manufacturer's standard surface-mounted latch unit designed for 

emergency access and with combination rubber-faced door strike and keeper.   Provide 
units  that  comply  with  regulatory  requirements   for  accessibility  at  compartments 
designated as accessible. 

4.  Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized 
to prevent in-swinging door from hitting compartment-mounted accessories. 

5.  Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors. 
6.       Door  Pull:    Manufacturer's  standard  unit  at  out-swinging  doors  that  complies  with 

regulatory requirements for accessibility.   Provide units on both sides of doors at 
compartments designated as accessible. 

 
B.      Overhead  Bracing:    Manufacturer's  standard  continuous,  extruded-aluminum  head  rail  with 

antigrip profile and in manufacturer's standard finish. 
 

C.      Anchorages  and  Fasteners:    Manufacturer's  standard  exposed  fasteners  of stainless  steel  or 
chrome-plated steel or brass, finished to match the items they are securing, with theft-resistant- 
type heads.  Provide sex-type bolts for through-bolt applications.  For concealed anchors, use 
stainless steel, hot-dip galvanized steel, or other rust-resistant, protective-coated steel. 

 
 
2.4  FABRICATION 

 
A.      Overhead-Braced Units:  Provide manufacturer's standard corrosion-resistant supports, leveling 

mechanism,  and  anchors  at pilasters  to suit  floor  conditions.    Provide  shoes  at pilasters  to 
conceal supports and leveling mechanism. 
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B.      Floor-Anchored   Units:       Provide   manufacturer's   standard   corrosion-resistant    anchoring 
assemblies with leveling adjustment nuts at pilasters for structural connection to floor.  Provide 
shoes at pilasters to conceal anchorage. 

 
C.      Door  Size  and Swings:    Unless  otherwise  indicated,  provide  24-inch-  (610-mm-)  wide,  in- 

swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide, out-swinging 
doors with a minimum 32-inch- (813-mm-) wide, clear opening for compartments designated as 
accessible. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.      General:    Comply  with  manufacturer's  written  installation  instructions.    Install  units  rigid, 

straight,  level,  and  plumb.     Secure  units  in  position  with  manufacturer's   recommended 
anchoring devices. 

 
B.      Clearances:  Maximum 1/2 inch (13 mm) between pilasters and panels; 1 inch (25 mm) between 

panels and walls. 
 

C.      Stirrup  Brackets:   Secure  panels  to walls and to pilasters  with no fewer  than two brackets 
attached near top and bottom of panel.  Locate wall brackets so holes for wall anchors occur in 
masonry or tile joints.  Align brackets at pilasters with brackets at walls. 

 
 
3.2  ADJUSTING 

 
A.      Hardware Adjustment:   Adjust and lubricate hardware according to hardware manufacturer's 

written instructions for proper operation.   Set hinges on in-swinging doors to hold doors open 
approximately 30 degrees from closed position when unlatched.   Set hinges on out-swinging 
doors to return doors to fully closed position. 

 
 
END OF SECTION 102113 
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SECTION 102123 - CUBICLES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Curtain tracks and carriers. 
2.  Intravenous (IV) tracks, carriers and bottle holders. 
3.  Curtains. 

 
 
1.2  ACTION SUBMITTALS 

 
A.  Product Data:  For each type of product. 

 
B.  Shop Drawings:   Show layout  of cubicles,  sizes of curtains,  number  of carriers,  anchorage 

details, and accessories. 
 

C.  Samples:  For each type of curtain. 
 

D.  Schedule:  Use same designations indicated on Drawings. 
 
 
1.3  CLOSEOUT SUBMITTALS 

 
A.  Operation and maintenance data. 

 
 
1.4   MAINTENANCE MATERIAL SUBMITTALS 

A.  Furnish extra materials described below. 

1.  Curtain  Carriers  and Track  End  Caps:   Full-size  units  equal  to 3 percent  of amount 
installed, but no fewer than 10 units. 

2.  Curtains:  Full-size units equal to 10] percent of amount installed, but no fewer than two 
units. 

PART 2 - PRODUCTS 

2.1  PERFORMANCE REQUIREMENTS 
 

A.  Curtains:  Provide curtain fabrics with the following characteristics: 
 

1.  Launderable to a temperature of not less than 160 deg F (71 deg C). 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

CUBICLES 102123 - 2 

 

 

 
 

2.  Flame  resistant  and  identical  to those  that  have  passed  NFPA 701  when  tested  by a 
testing and inspecting agency acceptable to authorities having jurisdiction. 

 
 
2.2  CURTAIN AND SUPPORT-SYSTEM MANUFACTURERS 

 
A.  Manufacturers:  Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1.  ADC Hospital Equipment; Division of Automatic Devices Company. 
2.  Alderman Acres Mfg, Inc. 
3.  Barjan Manufacturing Ltd. 
4.  Catalina Curtain Company. 
5.  Coldraco, Inc. 
6.  Covoc Corporation. 
7.  K. N. Crowder Manufacturing, Inc. 
8.  C/S General Cubicle. 
9.  Cubicle Curtain Factory, Inc. 
10.  Diamond Drapery Co. 
11.  Erwin and Associates, Inc. 
12.  Hospi-Tel Manufacturing Co. 
13.  Imperial Fastener Company, Inc. 
14.  InPro Corporation. 
15.  A. R. Nelson Co. 
16.  Pryor Products. 
17.  Salsbury Industries. 
18.  Silent Gliss USA Inc. 
19.  Standard Textile Company, Inc. 
20.  Tubular Specialties Manufacturing, Inc. 

 
 

2.3  CURTAIN SUPPORT SYSTEMS 
 

A.  Extruded-Aluminum Curtain Track:  Not less than 1-1/4 inches wide by 3/4 inch high (32 mm 
wide by 19 mm high); with manufacturer's standard wall thickness. 

 
1.  Curved Track:  Factory-fabricated,12-inch- (305-mm-) radius bends. 
2.  Finish:  Satin anodized. 

 
B.  Curtain Track Accessories:  Fabricate from same material and with same finish as track. 

C.  Curtain Carriers:  Two nylon rollers and nylon axle with aluminum hook. 

D.  Breakaway Curtain Carriers:   One-piece nylon breakaway curtain carriers designed to allow 
curtains to detach from tracks with a pulling force of no more than 5 lbf (22.2 N). 

 
E.  Exposed Fasteners:  Stainless steel. 

 
F.  Concealed Fasteners:  Hot-dip galvanized. 
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2.4  CURTAINS 

 
A.  Cubicle Curtain Fabric:  Curtain manufacturer's standard, 100 percent polyester, inherently and 

permanently flame resistant, stain resistant, and antimicrobial. 
 

1.  Products:  Subject  to  compliance  with  requirements,  available  products  that  may be 
incorporated into the Work include, but are not limited to, the following: 

 
a.  INVISTA; Avora FR. 
b.  Trevira, R-M Schulz Consulting, Inc.; Trevira CS. 

 
2.  Pattern and Color:  As selected by Architect from manufacturer's full range. 

 
B.  Shower  Curtain  Fabric:  Curtain  manufacturer's  standard,  polyester-reinforced  vinyl  fabric; 

flame resistant, stain resistant, and antimicrobial. 
 

1.  Products:  Subject  to  compliance  with  requirements,  available  products  that  may be 
incorporated into the Work include, but are not limited to, the following: 

 
a.  Herculite, Inc.; Sure-Chek Linen. 
b.  InPro Corporation; Super Bio-Stat. 

 
2.  Pattern and Color:  As selected by Architect from manufacturer's full range. 

 
C.  Curtain  Grommets:  Nickel-plated  brass;  spaced  not  more  than  6  inches  (152  mm)  o.c.; 

machined into top hem. 
 

D.  Mesh Top:  Not less than 20-inch- (508-mm-) high mesh top of No. 40 nylon mesh. 

E.  Beaded-Chain Curtain Drop:  Nickel-plated steel with aluminum hook. 

F.  Curtain Tieback:  Nickel-plated brass chain; one at each curtain termination. 

G.  Fabricate curtains as follows: 

1.  Width:  Equal to track length from which curtain is hung plus 10 percent added fullness, 
but not less than 12 inches (305 mm) added fullness. 

2.  Length:   Equal to floor-to-ceiling  height, minus depth of track and carrier at top, and 
minus clearance above the finished floor as follows: 

 
a.  Dressing-Area Curtains:  6 inches (152 mm). 
b.  Shower Curtains:  1/2 inch (13 mm). 

 
H.  Vertical Seams:  Not less than 1/2 inch (13 mm) wide, double turned and double stitched. 
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PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.  General:  Install tracks level and plumb, according to manufacturer's written instructions. 

B.  Up to 20 feet (6.0 m) in length, provide track fabricated from single continuous length. 

1.  Curtain Track Mounting:  Surface. 
 

C.  Surface-Track Mounting:  Fasten tracks to ceilings at intervals recommended by manufacturer. 
Fasten tracks to structure at each splice and tangent point of each corner.   Center fasteners in 
track to ensure unencumbered carrier operation. 

 
D.  Track  Accessories:  Install  splices,  end  caps,  connectors,  end  stops,  coupling  and  joining 

sleeves, and other accessories as required for a secure and operational installation. 
 

E.  Curtain Carriers:   Provide  curtain carriers  adequate  for 6-inch (152-mm)  spacing along full 
length of curtain plus an additional carrier. 

 
F.  Curtains:  Hang curtains on each curtain track. 

END OF SECTION 102123 
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Section 10651 - Operable Panel Partitions 
 
 
PART 1 - GENERAL 

 
 
1.1  SECTION REQUIREMENTS 

 
A.  Submittals:  Product Data, Shop Drawings, and material Samples. 

 
1.  Include test reports for acoustical properties. 

 
B.  Surface-Burning  Characteristics:  Provide  finishes  with  flame-spread  and  smoke-developed 

indexes of not more than 25 and 450, respectively, per ASTM E 84. 
 
 
PART 2 - PRODUCTS 

 
 
2.1   OPERABLE PANEL PARTITION 

A.  Products: 

1.  Modernfold Acousti-Seal, Model 932 
 

2.  Approved Equal 
 

B.  Partition Operation and Configuration:  Manually operated, paired panels. 

C.  Panel Weight: 11 lb/sq. ft.  maximum. 

D.  Panel Thickness:  3 inches (75 mm). 
 

E.  Panel Edges:  Manufacturer's standard. 
 

F.  Final Closure:  Flexible, resilient PVC, bulb-shaped acoustical seal. 

G.  Panel Face Finish:  Plastic laminate. 

1.  Color and Pattern:   To be selected by architect. 
 

H.  Sound Transmission Class (STC):  52 per ASTM E 413 based on testing per ASTM E 90. 
 

I.  Suspension System:  Steel trolley-system carriers and steel track.  Limit track deflection to 0.10 
inch (2.54 mm) between supports. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 
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A.      Examine flooring, structural support, and opening, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of operable 
panel  partitions.    Proceed  with  installation  only  after  unsatisfactory  conditions  have  been 
corrected. 

 
B.      Install operable panel partitions to comply with ASTM E 557 after other finishing operations, 

including painting, had been completed. 
 

C.      Adjust operable panel partitions to operate smoothly,  easily, and quietly,  free from binding, 
warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, 
throughout entire operational range.  Lubricate hardware and other moving parts. 

 
 
END OF SECTION 10651 
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
1.  Public-Use Washroom Accessories. 
2.  Public-Use Shower Room Accessories 
3.  Underlavatory guards. 
4.  Custodial accessories. 

 
 
1.2  ACTION SUBMITTALS 

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

 
B.      Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each 

accessory required. 
 

1.  Identify locations using room designations indicated. 
2.  Identify products using designations indicated. 

 
 
1.3  INFORMATIONAL SUBMITTALS 

 
A.  Warranty:  Sample of special warranty. 

 
 
1.4   CLOSEOUT SUBMITTALS 

A.  Maintenance data. 

 
1.5  WARRANTY 

 
A.      Special  Mirror  Warranty:    Manufacturer's  standard  form  in  which  manufacturer  agrees  to 

replace mirrors that develop visible silver spoilage defects and that fail in materials or 
workmanship within specified warranty period. 

 
1.  Warranty Period:  15 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

 
 

2.1  PUBLIC-USE WASHROOM ACCESSORIES 
 

A.  Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 
1.  American Specialties, Inc. 
2.  Bobrick Washroom Equipment, Inc. 
3.  Bradley Corporation. 

 
B.  Toilet Tissue (Roll) Dispenser (D): 

 
1.  Basis-of-Design Product:  Bobrick B-4288. 
2.  Description:  Roll-in-reserve dispenser with hinged front secured with tumbler lockset. 
3.  Mounting:  Surface mounted. 
4.  Operation:  Noncontrol delivery with heavy duty spindle. 
5.  Capacity:  Designed for 4-1/2- or 5-inch- (114- or 127-mm-) diameter tissue rolls. 
6.  Material and Finish:  Stainless steel, No. 4 finish (satin). 

C.  Combination Towel (Folded) Dispenser/Waste Receptacle (E): 

1.  Basis-of-Design Product:  Bobrick Model B-43699. 
2.  Mounting:  Surface mounted. 
3.  Minimum Capacity:  300 C-fold or 475 multifold towels. 
4.  Material and Finish:  Stainless steel, No. 4 finish (satin). 
5.  Lockset:  Tumbler type. 
6.  Refill Indicators:  Pierced slots at sides or front. 
7.  Liner:  Reusable, vinyl waste-receptacle liner. 
8.  Lockset:  Tumbler type for towel-dispenser compartment and waste receptacle. 

D.  Liquid-Soap Dispenser (G): 

1.  Basis-of-Design Product:  Bobrick B-2112. 
2.  Description:  Designed for dispensing soap in liquid or lotion form. 
3.  Mounting:  Horizontally oriented, surface mounted. 
4.  Capacity:  40 oz. (mL). 
5.       Materials:  Surface-mounted soap dispenser shall be type-304 stainless steel with satin-fi 

nish. Corrosion-resistant valve shall dispense commercially marketed all-purpose hand 
soaps. To prevent corrosion of the tank, use only chloride-free pH-neutral liquid soaps. 
Valve shall be operable with one hand and with less than 5 pounds of force (22.2 N) to 
comply with barrier-free accessibility guidelines (including ADAAG in U.S.A.). 

6.  Lockset:  Tumbler type. 
7.  Refill Indicator:  Window type. 

E.  Grab Bar (A), (B) and (M): 

1.  Basis-of-Design Product:  Bobrick B-6806x36 (Designation A), B-6806x42 (Designation 
B), and B-6806x18 (Designation M). 

2.  Mounting:  Flanges with concealed fasteners. 
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3.  Material:  Stainless steel, 0.05 inch (1.3 mm) thick. 
 

a.  Finish:  Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area. 
 

4.  Outside Diameter:  1-1/2 inches (38 mm). 
5.  Configuration and Length:  As indicated on Drawings. 

F.  Sanitary-Napkin Disposal Unit (F): 

1.  Basis-of-Design Product:  Bobrick B-270. 
2.  Mounting:  Surface mounted. 
3.  Door or Cover:  Self-closing, disposal-opening cover. 
4.  Receptacle:  Removable. 
5.  Material and Finish:  Stainless steel, No. 4 finish (satin). 

G.  Mirror Unit (C): 

1.  Basis-of-Design Product:  Bobrick B165 2436. 
2.  Frame:  Stainless-steel channel. 

 
a.  Corners:  Manufacturer's standard. 

3.  Hangers:   Produce rigid, tamper- and theft-resistant installation, using method indicated 
below. 

 
a.  One-piece,   galvanized-steel,   wall-hanger   device   with   spring-action   locking 

mechanism to hold mirror unit in position with no exposed screws or bolts. 
 

4.  Size:  24” x 36”. 
 
 

2.2  PUBLIC-USE SHOWER ROOM ACCESSORIES 
 

A.  Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 
1.  American Specialties, Inc. 
2.  Bobrick Washroom Equipment, Inc. 
3.  Bradley Corporation. 

B.  Shower Curtain Rod (H). 

1.  Basis-of-Design Product:  Bobrick B-6107. 
2.  Description:   1-inch (25.4-mm) OD; fabricated from nominal 0.0375-inch- (0.95-mm-) 

thick stainless steel. 
3.  Mounting Flanges:  Stainless-steel flanges designed for exposed fasteners. 
4.  Finish:  No. 4 (satin). 

C.  Shower Curtain (H): 

1.  Basis-of-Design Product:  B204-2. 
2.  Size:  Minimum 12 inches (305 mm)] wider than opening by 72 inches (1828 mm) high. 
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3.  Material:   Nylon-reinforced  vinyl,  minimum  10 oz. (284 g) or 0.008-inch-  (0.2-mm-) 
thick vinyl, with integral antibacterial agent. 

4.  Color:  White. 
5.  Grommets:  Corrosion resistant at minimum 6 inches (152 mm) o.c. through top hem. 
6.       Shower Curtain Hooks:  Bobrick B-204-1, Chrome-plated or stainless-steel, spring wire 

curtain hooks with snap fasteners, sized to accommodate specified curtain rod.  Provide 
one hook per curtain grommet. 

 
D.  Towel Bar (K): 

 
1.  Basis-of-Design Product:  Bobrick B205-24. 
2.  Mounting:  Surface mounted. 
3.  Material and Finish:  Stainless steel, No. 4 finish (satin). 

E.  Clothes Hook Strip (L): 

1.  Basis-of-Design Product:  Bobrick B985. 
2.  Mounting:  Surface mounted. 
3.  Material and Finish:  Stainless steel, No. 4 finish (satin). 

 
 
2.3  UNDERLAVATORY GUARDS 

 
A.  Manufacturers:  Subject  to  compliance  with  requirements,  available  manufacturers  offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
 

1.  Plumberex Specialty Products, Inc. 
2.  Truebro by IPS Corporation. 

 
 

2.4  CUSTODIAL ACCESSORIES 
 

A.  Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

 
1.  A & J Washroom Accessories, Inc. 
2.  American Specialties, Inc. 
3.  Bobrick Washroom Equipment, Inc. 
4.  Bradley Corporation. 
5.  GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
6.  Tubular Specialties Manufacturing, Inc. 

A.  Mop and Broom Holder: 

1.  Basis-of-Design Product:  Bobrick B-239. 
2.  Description:  Unit with shelf, hooks, holders, and rod suspended beneath shelf. 
3.  Length:  36 inches (914 mm). 
4.  Hooks:  Four. 
5.  Mop/Broom Holders:  Three, spring-loaded, rubber hat, cam type. 
6.  Material and Finish:  Stainless steel, No. 4 finish (satin). 
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a.  Shelf:  Not less than nominal 0.05-inch- (1.3-mm-) thick stainless steel. 
b.  Rod:  Approximately 1/4-inch- (6-mm-) diameter stainless steel. 

 
 
2.5  FABRICATION 

 
A.  Keys:  Provide universal keys for internal access to accessories for servicing and resupplying. 

Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1  INSTALLATION 
 

A.      Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer.   Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

 
B.      Grab Bars:   Install to withstand  a downward load of at least 250 lbf (1112 N), when tested 

according to ASTM F 446. 
 
 
END OF SECTION 102800 
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SECTION 104413 - FIRE EXTINGUISHER CABINETS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes fire protection cabinets for fire extinguishers. 
 
 
1.2  SUBMITTALS 

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

 
B.  Shop Drawings:   For fire protection cabinets.   Include plans, elevations, sections, details, and 

attachments to other work. 
 

C.  Samples:  For each exposed product and for each color and texture specified. 

D.  Maintenance data. 

 
1.3  QUALITY ASSURANCE 

 
A.  Fire-Rated,  Fire  Protection  Cabinets:  Listed  and  labeled  to  comply  with  requirements  in 

ASTM E 814 for fire-resistance rating of walls where they are installed. 
 

B.  Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 

 
C.  Coordinate sizes and locations of fire protection cabinets with wall depths. 

PART 2 - PRODUCTS 

2.1  MATERIALS 
 

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

B.  Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type 
of use and finish indicated, and as follows: 

 
1.  Sheet:  ASTM B 209 (ASTM B 209M). 
2.  Extruded Shapes:  ASTM B 221 (ASTM B 221M). 

 
C.  Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, 

Class 1 (clear). 
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2.2  FIRE PROTECTION CABINET 

 
A.  Cabinet Type:  Suitable for fire extinguisher. 

 
1.  Products:  Subject  to  compliance   with  requirements,  Basis  of  Design  Larson’s 

“Medallion Series” or one of the following: 
a.  J. L. Industries, Inc., a division of Activar Construction Products Group;. 
b.  Kidde Residential and Commercial Division, Subsidiary of Kidde plc;. 
c.  Potter Roemer LLC. 

 
B.  Cabinet Construction:  Nonrated. 

 
C.  Cabinet Material:  Aluminum sheet. 

 
D.      Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of 

trim  indicated;  with  one-piece  combination   trim  and  perimeter  door  frame  overlapping 
surrounding  wall surface  with exposed  trim face and wall return at outer edge (backbend). 
Provide where walls are of insufficient depth for recessed cabinets but are of sufficient depth to 
accommodate semirecessed cabinet installation. 
1.  Rolled-Edge Trim:  3-1/2-inch (64-mm) backbend depth. 

 
E.  Cabinet Trim Material:  Same material and finish as door. 

F.  Door Material:  Aluminum sheet. 

G.  Door Style:  Fully glazed panel with frame. 

H.  Door Glazing:  Tempered float glass (clear). 

I.        Door Hardware:   Manufacturer's  standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated. 

 
J.  Accessories: 

 
1.       Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to 

fire protection cabinet, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or baked-enamel finish. 

2.       Identification:   Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location.  Locate as directed by Architect. 

 
a.  Identify  fire  extinguisher   in  fire  protection   cabinet   with  the  words  "FIRE 

EXTINGUISHER." 
 

1)  Location:  Applied to cabinet door. 
2)  Application Process:  Silk-screened. 
3)  Lettering Color:  Red. 
4)  Orientation:  Vertical. 

K.  Finishes: 
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1.  Aluminum:  Clear anodic. 
 
 
2.3  FABRICATION 

 
A.      Fire Protection Cabinets:   Provide manufacturer's  standard box (tub), with trim, frame, door, 

and hardware to suit cabinet type, trim style, and door style indicated.   Miter and weld joints 
and grind smooth. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.      Examine  walls  and  partitions  for  suitable  framing  depth  and  blocking  where  semirecessed 

cabinets will be installed and prepare recesses as required by type and size of cabinet and trim 
style. 

 
B.      Install fire protection cabinets in locations and at mounting heights acceptable to authorities 

having jurisdiction. 
 

C.  Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb. 
 

D.      Adjust  fire protection  cabinet  doors to operate  easily without  binding.   Verify that integral 
locking devices operate properly. 

 
E.       Replace fire protection cabinets that have been damaged or have deteriorated beyond successful 

repair by finish touchup or similar minor repair procedures. 
 
 
END OF SECTION 104413 
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SECTION 104416 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section includes portable, hand-carried fire extinguishers . 
 
 
1.2  SUBMITTALS 

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

B.  Operation and maintenance data. 

C.  Warranty:  Sample of special warranty. 
 
 
1.3  QUALITY ASSURANCE 

 
A.  NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 

Fire Extinguishers." 
 

B.      Fire Extinguishers:   Listed and labeled for type, rating, and classification  by an independent 
testing agency acceptable to authorities having jurisdiction. 

 
C.      Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure fit and 

function. 
 
 
1.4  WARRANTY 

 
A.      Special Warranty:   Manufacturer's  standard  form in which manufacturer  agrees to repair or 

replace  fire  extinguishers  that  fail  in  materials  or  workmanship  within  specified  warranty 
period. 

 
1.  Failures include, but are not limited to, the following: 

 
a.  Failure of hydrostatic test according to NFPA 10. 
b.  Faulty operation of valves or release levers. 

 
2.  Warranty Period:  Six years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

 
 
2.1  PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

 
A.  Fire Extinguishers:  Type, size, and capacity for each fire protection cabinet indicated. 

 
1.       Manufacturers:     Subject  to  compliance  with  requirements,  available  manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a.  J. L. Industries, Inc.; a division of Activar Construction Products Group. 
b.  Kidde Residential and Commercial Division; Subsidiary of Kidde plc. 
c.  Larsen's Manufacturing Company. 
d.  Potter Roemer LLC. 

 
2.       Instruction   Labels:     Include   pictorial   marking   system  complying   with  NFPA 10, 

Appendix B and  bar  coding  for  documenting  fire  extinguisher  location,  inspections, 
maintenance, and recharging. 

 
B.  Multipurpose   Dry-Chemical   Type   UL-rated   4-A:60-B:C   10lb.   nominal   capacity,   with 

monoammonium phosphate-based dry chemical in manufacturer's standard enameled container. 
 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.  Examine fire extinguishers for proper charging and tagging. 

 
1.  Remove and replace damaged, defective, or undercharged fire extinguishers. 

 
B.  Install  fire  extinguishers  in  locations  indicated  and  in  compliance  with  requirements  of 

authorities having jurisdiction. 
 
 
END OF SECTION 104416 
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SECTION 105113 - METAL LOCKERS 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  Section Includes: 
 

1.  Standard metal lockers. 
 
 
1.2  SUBMITTALS 

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

 
B.      Shop Drawings:  For metal lockers.  Include plans, elevations, sections, details, and attachments 

to other work. 
 

C.  Samples:  For units with factory-applied color finishes. 

D.  Maintenance data. 

E.  Warranty:  Sample of special warranty. 
 
 
1.3  QUALITY ASSURANCE 

 
A.     Regulatory Requirements:   Where metal lockers are indicated to comply with accessibility 

requirements,  comply  with  the  U.S.  Architectural  &  Transportation  Barriers  Compliance 
Board's "Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) 
Accessibility Guidelines for Buildings and Facilities" and ICC/ANSI A117.1. 

 
B.  Preinstallation Conference:  Conduct conference at Project site. 

 
 
1.4  DELIVERY, STORAGE, AND HANDLING 

 
A.  Deliver master and control keys to Owner by registered mail or overnight package service. 

 
 
1.5  WARRANTY 

 
A.      Special Warranty:   Manufacturer's  standard  form in which manufacturer  agrees to repair or 

replace components of metal lockers that fail in materials or workmanship,  excluding finish, 
within specified warranty period. 

 
1.  Warranty Period for Knocked-Down Metal Lockers:  Two years from date of Substantial 

Completion. 
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2.  Warranty  Period  for  All-Welded  Metal  Lockers:  10  years  from  date  of  Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1  MATERIALS 
 

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

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

A60 (ZF180) zinc-iron, alloy (galvannealed) coating designation. 
 

C.  Expanded  Metal:   ASTM F 1267, Type II (flattened),  Class I, 3/4-inch  (19-mm)  steel mesh, 
with at least 70 percent open area. 

 
D.  Stainless-Steel Sheet:  ASTM A 666, Type 304. 

 
E.  Extruded  Aluminum:  ASTM B 221  (ASTM B 221M),  alloy  and  temper  recommended  by 

aluminum producer and manufacturer for type of use and finish indicated. 
 

F.  Steel Tube:  ASTM A 500, cold rolled. 
 

G.  Particleboard:  ANSI A208.1, Grade M-2. 
 

H.  Fasteners:  Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts 
or lock washers for nuts on moving parts. 

 
I.  Anchors:  Material, type, and size required for secure anchorage to each substrate. 

 
1.  Provide  nonferrous-metal  or hot-dip  galvanized  anchors  and inserts  on inside face of 

exterior walls for corrosion resistance. 
2.  Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 

 
 
2.2  STANDARD METAL LOCKERS 

 
A.  Products:  Subject   to   compliance   with   requirements,   available   products   that   may  be 

incorporated into the Work include, but are not limited to, the following: 
 

1.  Art Metal Products; Standard K.D. Lockers. 
2.  ASI Storage Solutions Inc.; Traditional Collection. 
3.  DeBourgh Mfg. Co.; Worley Lockers. 
4.  Hadrian Manufacturing Inc.; Emperor Lockers. 
5.  List Industries Inc.; Standard Quiet KD Lockers. 
6.  Lyon Workspace Products, LLC; Standard Lockers. 
7.  Penco Products, Inc.; Vanguard Lockers. 
8.  Republic Storage Systems Company; Standard Lockers. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract # T201280104 
Appendix A – Technical Specifications 

METAL LOCKERS 105113 - 3 

 

 

 
 

9.  Shanahan's Manufacturing Limited; Deluxe Series Lockers. 
10.  Tennsco Corp.; Tennsco Lockers. 

B.  Locker Arrangement:  Single tier. 

C.  Material:  Cold-rolled steel sheet. 
 

D.      Body and Shelves:   Assembled by riveting or bolting body components  together.   Fabricate 
from unperforated 0.024-inch (0.61-mm) nominal-thickness steel sheet. 

 
E.       Frames:  Channel formed; fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet; 

lapped and factory welded at corners; with top and bottom main frames factory welded into 
vertical main frames.  Form continuous, integral door strike full height on vertical main frames. 

 
F.       Doors:  One piece; fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet; formed 

into channel  shape  with  double  bend  at vertical  edges  and  with  right-angle  single  bend  at 
horizontal edges. 

 
1.  Doors less than 12 inches (305 mm) wide may be fabricated from 0.048-inch (1.21-mm) 

nominal-thickness steel sheet. 
2.       Doors for box lockers less than 15 inches (381 mm) wide may be fabricated from 0.048- 

inch (1.21-mm) nominal-thickness steel sheet. 
3.       Reinforcement:   Manufacturer's  standard reinforcing angles, channels, or stiffeners for 

doors more than 15 inches (381 mm) wide; welded to inner face of doors. 
4.  Stiffeners:  Manufacturer's  standard  full-height  stiffener  fabricated  from  0.048-inch 

(1.21-mm) nominal-thickness steel sheet; welded to inner face of doors. 
5.       Sound-Dampening Panels:  Manufacturer's standard, designed to stiffen doors and reduce 

sound levels when doors are closed, of die-formed metal with full perimeter flange and 
sound-dampening material; welded to inner face of doors. 

6.  Door Style:  Louvered vents at top and bottom. 
 

G.      Hinges:   Welded to door and attached to door frame with no fewer than two factory-installed 
rivets  per  hinge  that  are  completely  concealed  and  tamper  resistant  when  door  is  closed; 
fabricated to swing 180 degrees. 

 
1.       Knuckle Hinges:   Steel, full loop, five or seven knuckles, tight pin; minimum 2 inches 

(51 mm) high.   Provide no fewer than three hinges for each door more than 42 inches 
(1067 mm) high. 

 
H.      Recessed  Door  Handle  and  Latch:   Stainless-steel  cup  with integral  door  pull,  recessed  so 

locking device does not protrude beyond face of door; pry and vandal resistant. 
 

1.       Multipoint Latching:  Finger-lift latch control designed for use with built-in combination 
locks, built-in key locks, or padlocks; positive automatic latching and prelocking. 

 
a.       Latch Hooks:  Equip doors 48 inches (1219 mm) and higher with three latch hooks 

and doors less than 48 inches (1219 mm) high with two latch hooks; fabricated 
from 0.105-inch  (2.66-mm)  nominal-thickness  steel sheet;  welded  or riveted  to 
full-height door strikes; with resilient silencer on each latch hook. 
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b.       Latching Mechanism:  Manufacturer's standard, rattle-free latching mechanism and 
moving components isolated to prevent metal-to-metal contact, and incorporating a 
prelocking device that allows locker door to be locked while door is open and then 
closed without unlocking or damaging lock or latching mechanism. 

 
I.  Door Handle and Latch for Lockers:   Stainless-steel strike plate with integral pull; with steel 

padlock loop that projects through metal locker door. 
 

J.  Equipment:  Equip  each  metal  locker  with  identification  plate  and  the  following  unless 
otherwise indicated: 

 
1.       Single-Tier  Units:    Shelf,  one  double-prong  ceiling  hook,  and  two  single-prong  wall 

hooks. 
2.  Coat Rods:  For each compartment of single-tier metal lockers. 

K.  Accessories: 

1.       Legs:    6  inches  (152  mm)  high;  formed  by  extending  vertical  frame  members,  or 
fabricated from 0.075-inch (1.90-mm) nominal-thickness steel sheet; welded to bottom of 
locker. 

 
a.       Closed Front and End Bases:  Fabricated from 0.036-inch (0.91-mm) nominal- 

thickness steel sheet. 
 

2.       Individual Sloping Tops:  Fabricated from 0.024-inch (0.61-mm) nominal-thickness steel 
sheet. 

3.  Recess Trim:  Fabricated from 0.048-inch (1.21-mm) nominal-thickness steel sheet. 
4.       Filler Panels:  Fabricated from manufacturer's standard thickness, but not less than 0.036- 

inch (0.91-mm) nominal-thickness steel sheet. 
5.  Boxed End Panels:  Fabricated from 0.060-inch (1.52-mm) nominal-thickness steel sheet. 
6.       Finished  End Panels:   Fabricated  from  0.024-inch  (0.61-mm)  nominal-thickness  steel 

sheet. 
 

L.  Finish:  Baked enamel. 
 

1.  Color(s):  As selected by Architect from manufacturer's full range. 
 
 
2.3  FABRICATION 

 
A.  Fabricate metal lockers square, rigid, and without warp and with metal faces flat and free of 

dents or distortion.  Make exposed metal edges safe to touch and free of sharp edges and burrs. 
 

1.       Form  body  panels,  doors,  shelves,  and  accessories  from  one-piece  steel  sheet  unless 
otherwise indicated. 

2.      Provide fasteners, filler plates, supports, clips, and closures as required for complete 
installation. 
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B.      Fabricate  each metal locker with an individual  door and frame; individual  top, bottom,  and 
back;  and  common  intermediate  uprights  separating  compartments.     Factory  weld  frame 
members of each metal locker together to form a rigid, one-piece assembly. 

 
C.      Knocked-Down  Construction:   Fabricate metal lockers using nuts, bolts, screws, or rivets for 

nominal assembly at Project site. 
 

D.  Accessible Lockers:  Fabricate as follows: 
 

1.  Locate bottom shelf no lower than 15 inches (381 mm) above the floor. 
2.  Where hooks, coat rods, or additional  shelves are provided,  locate no higher than 48 

inches (1219 mm) above the floor. 
 

E.  Hooks:  Manufacturer's standard ball-pointed type, aluminum or steel; zinc plated. 

F.  Coat Rods:  Fabricated from 1-inch- (25-mm-) diameter steel; nickel plated. 

G.      Identification Plates:  Manufacturer's standard, etched, embossed, or stamped aluminum plates, 
with numbers and letters at least 3/8 inch (9 mm) high. 

 
H.      Continuous Base:  Formed into channel or zee profile for stiffness, and fabricated in lengths as 

long as practical to enclose base and base ends of metal lockers; finished to match lockers. 
 

I.        Individual Sloping Tops:  Fabricated in width to fit one locker frame in lieu of flat locker tops; 
with integral back; finished to match lockers.  Provide wedge-shaped divider panels between 
lockers. 

 
J.        Recess Trim:  Fabricated with minimum 2-1/2-inch (64-mm) face width and in lengths as long 

as practical; finished to match lockers. 
 

K.      Filler Panels:  Fabricated in an unequal leg angle shape; finished to match lockers.  Provide slip- 
joint filler angle formed to receive filler panel. 

 
L.       Boxed End Panels:  Fabricated with 1-inch- (25-mm-) wide edge dimension, and designed for 

concealing fasteners and holes at exposed ends of nonrecessed metal lockers; finished to match 
lockers. 

 
1.  Provide one-piece panels for double-row (back-to-back) locker ends. 

 
M.     Finished End Panels:  Designed for concealing unused penetrations and fasteners, except for 

perimeter fasteners, at exposed ends of nonrecessed metal lockers; finished to match lockers. 
 

1.  Provide one-piece panels for double-row (back-to-back) locker ends. 
 

N.      Center Dividers:   Full-depth, vertical partitions between bottom and shelf; finished to match 
lockers. 
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2.4  STEEL SHEET FINISHES 

 
A.     Baked-Enamel Finish:   Immediately after cleaning, pretreating, and phosphatizing, apply 

manufacturer's standard thermosetting baked-enamel finish.  Comply with paint manufacturer's 
written instructions for application, baking, and minimum dry film thickness. 

 
 
PART 3 - EXECUTION 

 
 
3.1  INSTALLATION 

 
A.  General:  Install level, plumb, and true; shim as required, using concealed shims. 

 
1.       Anchor locker runs at ends and at intervals recommended by manufacturer, but not more 

than 36 inches (910 mm) o.c.  Using concealed fasteners, install anchors through backup 
reinforcing plates, channels, or blocking as required to prevent metal distortion. 

2.  Anchor single rows of metal lockers to walls near top. 
 

B.      Knocked-Down Metal Lockers:   Assemble with standard fasteners, with no exposed fasteners 
on door faces or face frames. 

 
C.      Equipment and Accessories:   Fit exposed connections of trim, fillers, and closures accurately 

together to form tight, hairline joints, with concealed fasteners and splice plates. 
 

1.  Attach hooks with at least two fasteners. 
2.  Attach door locks on doors using security-type fasteners. 
3.  Identification Plates:  Identify metal lockers with identification indicated on Drawings. 

 
a.  Attach plates to each locker door, near top, centered, with at least two aluminum 

rivets. 
 

4.  Attach recess trim to recessed metal lockers with concealed clips. 
5.  Attach filler panels with concealed fasteners.   Locate filler panels where indicated on 

Drawings. 
6.  Attach sloping-top units to metal lockers, with closures at exposed ends. 
7.       Attach   boxed   end  panels   with   concealed   fasteners   to  conceal   exposed   ends   of 

nonrecessed metal lockers. 
8.       Attach finished end panels with fasteners only at perimeter to conceal exposed ends of 

nonrecessed metal lockers. 
 
 
END OF SECTION 105113 
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SECTION 113100 - RESIDENTIAL APPLIANCES 

PART 1 - GENERAL 

1.1  SUMMARY 
 

A.  This Section includes the following: 
 

1.  Cooking equipment including ranges, microwave ovens. 
2.  Ventilation range hoods. 
3.  Refrigerator/freezers. 
4.  Icemakers. 

 
 
1.2  SUBMITTALS 

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

B.  Samples:  For each exposed finish. 

C.  Appliance Schedule:  Use same designations indicated on Drawings. 

D.  Maintenance data. 

 
1.3  QUALITY ASSURANCE 

 
A.      Installer Qualifications:   An employer of workers trained and approved by manufacturer for 

installation and maintenance of units required for this Project. 
 

B.      Electrical Components, Devices, and Accessories:   Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction,  and marked for 
intended use. 

 
C.  Residential Appliances:  Comply with NAECA standards. 

 
D.      Energy Ratings:   Provide appliances that qualify for the EPA/DOE ENERGY STAR product 

labeling program. 
 
 
1.4  WARRANTY 

 
A.      Special  Warranty:    Manufacturer's  standard  form  in which  manufacturer  of each  appliance 

specified agrees to repair or replace residential appliances or components that fail in materials 
or workmanship within specified warranty period. 

 
1.  Electric Range:  Five-year limited warranty for surface-burner elements. 
2.  Microwave Oven:  Five-year limited warranty for defects in the magnetron tube. 
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3.      Refrigerator/Freezer:   Five-year limited warranty for in-home service on the sealed 
refrigeration system. 

 
 
PART 2 - PRODUCTS 

 
 
2.1  MANUFACTURERS 

 
A.  In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 
 

1.       Basis-of-Design  Product:    The  design  for  each  residential  appliance  is based  on  the 
product  named.    Subject  to compliance  with  requirements,  provide  either  the named 
product or a comparable product by one of the other manufacturers specified. 

 
 
2.2  COOKING APPLIANCES 

 
A.  Range:  Freestanding electric. 

 
1.       Basis-of-Design Product:  General Electric (GE) 30” Free-standing self-cleaning electric 

range, JAS02SNSS. 
 

B.  Microwave Oven: 
 

1.       Basis-of-Design Product:  :  General Electric (GE) Spacemaker 1.9 CF over-the-range 
microwave, JVM1950SRSS. 

 
 
2.3   REFRIGERATION APPLIANCES 

A.  Refrigerator/Freezer: 

1.       Basis-of-Design Product:   :  General Electric (GE) Energy Star 20.2 CF bottom-freezer 
drawer refrigerator, GDSS0KCXSS. 

 
B.  Icemaker: 

 
1.      Basis-of-Design Product:   Scotsman C0330MA-1 Prodigy Modular Cube Maker or a 

comparable product by one of the following: 
a.  General Electric Company. 
b.  KitchenAid. 
c.  Maytag. 

 
2.  Type:  Air cooled, freestanding. 
3.  Ice Capacity: 

 
a.  Production:  350 lb per day. 
b.  Storage:  270 lb. 

4.  Finish: Stainless Steel 
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5.  Warranty: 

PART 3 - EXECUTION 

3.1  INSTALLATION, GENERAL 
 

A.      Built-in Equipment:  Securely anchor units to supporting cabinets or countertops with concealed 
fasteners.  Verify that clearances are adequate for proper functioning and rough openings are 
completely concealed. 

 
B.      Freestanding Equipment:   Place units in final locations after finishes have been completed in 

each area.  Verify that clearances are adequate to properly operate equipment. 
 

C.  Utilities:  Refer to Divisions 15 and 16 for plumbing and electrical requirements. 
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PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Flow meters. 

METERS AND GAGES FOR PLUMBING PIPING 

 
B.  Pressure gages and pressure gage taps. 

 
1.02  REFERENCE STANDARDS 

 
A.  ASME B40.100 - Pressure Gauges and Gauge Attachments; The American Society of 

Mechanical Engineers; 2005. 
 

B.  ASME MFC-3M - Measurement of Fluid Flow in Pipes Using Orifice, Nozzle and Venturi; The 
American Society of Mechanical Engineers; 2007. 

 
C.  UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories Inc.; 

Current Edition, Including All Revisions. 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide list that indicates use, operating range, total range and location for 
manufactured components. 

 
C.  Samples:  Submit two of each type of instrument specified. 

 
D.  Project Record Documents:  Record actual locations of components and instrumentation. 

 
E.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 

in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements. for additional provisions. 

 
1.04  FIELD CONDITIONS 

 
A.  Do not install instrumentation when areas are under construction, except for required rough-in, 

taps, supports and test plugs. 
 

PART 2  PRODUCTS 
 

2.01  LIQUID FLOW METERS 
 

A.  Manufacturers: 
1.  Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2.  Venture Measurement Company:  www.venturemeasurement.com. 
3.  McCrometer:  www.mccrometer.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  ASME MFC-3M Calibrated venturi orifice plate and flanges with valved taps, chart for conversion 

of differential pressure readings to flow rate, with pressure gage in case. 
 

C.  Annular element flow stations with meter set. 
1.  Measuring Station:  Type 316 stainless steel pitot type flow element installed in threaded 

nipple pipe section, with safety shut-off valves and quick coupling connections, and 
permanent metal tag indicating design flow rate, reading for design flow rate, metered fluid, 
line size, station or location number. 
a.  Pressure rating:  275 psi (1896 kPa). 
b.  Maximum temperature:  400 degrees F (204 degrees C). 
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c.  Accuracy:  Plus 0.55 percent to minus 2.30 percent. 

 
2.02  PRESSURE GAGES 

 
A.  Manufacturers: 

1.  Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2.  Moeller Instrument Co., Inc:  www.moellerinstrument.com. 
3.  Omega Engineering, Inc:  www.omega.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube, 

rotary brass movement, brass socket, with front recalibration adjustment, black scale on white 
background. 
1.  Case:  Steel with brass bourdon tube. 
2.  Size:  4-1/2 inch (115 mm) diameter. 
3.  Mid-Scale Accuracy:  One percent. 
4.  Scale:  Psi and KPa. 

 
2.03  PRESSURE GAGE TAPPINGS 

 
A.  Needle Valve:  Brass, 1/4 inch (6 mm) NPT for minimum 150 psi (1034 kPa). 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
B.  Provide instruments with scale ranges selected according to service with largest appropriate 

scale. 
 

C.  Install gages and thermometers in locations where they are easily read from normal operating 
level.  Install vertical to 45 degrees off vertical. 

 
D.   Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero. 

E.  Locate test plugs adjacent to pressure gages and pressure gage taps. 

3.02  SCHEDULES 
 

A.  Flow Meters, Location: 
1.  Crew Operation building 
2.  Brine Maker/Wash down area 
3.  Shop Building 

 

 
END OF SECTION 
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SECTION 22 05 53 

 
 
 

PART 1  GENERAL 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

 
1.01  SECTION INCLUDES 

 
A.  Nameplates. 

B.  Tags. 

C.  Pipe Markers. 
 

1.02  REFERENCE STANDARDS 
 

A.  ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007. 

 
B.  ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2001 (Reapproved 

2007). 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B.  List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

C.   Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location, 
function, and valve manufacturer's name and model number. 

 
D.  Product Data:  Provide manufacturers catalog literature for each product required. 

 
E.  Manufacturer's Installation Instructions:  Indicate special procedures, and installation. 

 
PART 2  PRODUCTS 

 
2.01  IDENTIFICATION APPLICATIONS 

 
A.  Piping:  Tags. 

 
B.  Pumps:  Nameplates. 

C.   Tanks:  Nameplates. 

2.02  NAMEPLATES 
 

A.  Manufacturers: 
1.  Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com. 
2.  Seton Identification Products:  www.seton.com. 
3.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Description:  Laminated three-layer plastic with engraved letters. 

1.  Letter Color:  White. 
2.  Letter Height:  1/4 inch (6 mm). 
3.  Background Color:  Black. 
4.  Plastic: Conform to ASTM D709. 

 
2.03  TAGS 

 
A.  Manufacturers: 

1.  Advanced Graphic Engraving:  www.advancedgraphicengraving.com. 
2.  Brady Corporation:  www.bradycorp.com. 
3.  Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com. 
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4.  Seton Identification Products:  www.seton.com. 
5.    . 

 
B.  Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 

background color.  Tag size minimum 1-1/2 inch (40 mm) diameter. 
 

C.  Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter with 
smooth edges. 

 
2.04  PIPE MARKERS 

 
A.  Manufacturers: 

1.  Brady Corporation:  www.bradycorp.com. 
2.  Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com. 
3.  MIFAB, Inc.:  www.mifab.com. 
4.  Seton Identification Products:  www.seton.com. 
5.  Substitutions:  See Section 01 60 00 - Product Requirements. 

B.  Comply with ASME A13.1. 

C.  Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 
pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed. 

 
D.  Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 

and printed markings. 
 

E.  Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape, 
minimum 6 inches (150 mm) wide by 4 mil (0.10 mm) thick, manufactured for direct burial 
service. 

 
F.  Color code as follows: 

 
PART 3  EXECUTION 

 
3.01  PREPARATION 

 
A.  Degrease and clean surfaces to receive adhesive for identification materials. 

 
3.02  INSTALLATION 

 
A.  Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 
 

B.  Install tags with corrosion resistant chain. 
 

C.  Install plastic pipe markers in accordance with manufacturer's instructions. 
 

D.  Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions. 

 
E.  Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished grade, 

directly above buried pipe. 
 

F.  Use tags on piping 3/4 inch (20 mm) diameter and smaller. 
1.  Identify service, flow direction, and pressure. 
2.  Install in clear view and align with axis of piping. 
3.  Locate identification not to exceed 20 feet (6 m) on straight runs including risers and drops, 

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and 
at each obstruction. 

 
END OF SECTION 
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SECTION 22 07 19 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Piping insulation. 
 

B.  Jackets and accessories. 
 

1.02  RELATED REQUIREMENTS 

PLUMBING PIPING INSULATION 

 
A.  Section 07 84 00 - Firestopping. 

 
B.  Section 22 10 05 - Plumbing Piping:  Placement of hangers and hanger inserts. 

C.   Section 23 21 13 - Hydronic Piping:  Placement of hangers and hanger inserts. 

1.03  REFERENCE STANDARDS 
 

A.  ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2010. 

B.  ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2012. 

C.  ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 
Stainless Steel; 2008. 

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

2012. 

E.  ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2010. 

F.  NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006. 

 
G.  UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 

Underwriters Laboratories Inc.; Current Edition, Including All Revisions. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for each service, and locations. 

 
1.05  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than three years of documented experience. 
 

1.06  DELIVERY, STORAGE, AND HANDLING 
 

A.  Accept materials on site, labeled with manufacturer's identification, product density, and 
thickness. 

 
1.07  FIELD CONDITIONS 

 
A.  Maintain ambient conditions required by manufacturers of each product. 

 
B.  Maintain temperature before, during, and after installation for minimum of 24 hours. 

 
PART 2  PRODUCTS 
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2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

 
A.  Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 

when tested in accordance with ASTM E84, NFPA 255, or UL 723. 
 

2.02  GLASS FIBER 
 

A.  Manufacturers: 
1.  Knauf Insulation:  www.knaufusa.com. 
2.  Johns Manville Corporation:  www.jm.com. 
3.  Owens Corning Corp:  www.owenscorning.com. 
4.  CertainTeed Corporation; :  www.certainteed.com. 
5.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible. 

1.  'K' ('Ksi') value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C). 
2.  Maximum service temperature:  850 degrees F (454 degrees C). 
3.  Maximum moisture absorption:  0.2 percent by volume. 

 
C.  Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to 

jacket. 
1.  'K' ('Ksi') value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C). 
2.  Maximum service temperature:  650 degrees F (343 degrees C). 
3.  Maximum moisture absorption:  0.2 percent by volume. 

 
D.  Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film; 

moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 
perm-inches (0.029 ng/Pa s m). 

 
2.03  JACKETS 

 
A.  PVC Plastic. 

1.  Manufacturers: 
a.  Johns Manville Corporation:  www.jm.com. 
b.  Substitutions:  See Section 01 60 00 - Product Requirements. 

2.  Jacket:  One piece molded type fitting covers and sheet material, off-white color. 
a.  Minimum Service Temperature:  0 degrees F (-18 degrees C). 
b.  Maximum Service Temperature:  150 degrees F (66 degrees C). 
c.  Moisture Vapor Permeability:  0.002 perm inch (0.0029 ng/Pa s m), maximum, when 

tested in accordance with ASTM E96/E96M. 
d.  Thickness:  10 mil (0.25 mm). 
e.  Connections:  Brush on welding adhesive. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that piping has been tested before applying insulation materials. 

B.  Verify that surfaces are clean and dry, with foreign material removed. 

3.02  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
 

B.  Exposed Piping:  Locate insulation and cover seams in least visible locations. 

C.   Glass fiber insulated pipes conveying fluids below ambient temperature: 
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1.  Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic. 

2.  Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers. 

 
D.  Glass fiber insulated pipes conveying fluids above ambient temperature: 

1.  Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples. 

2.  Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining 
pipe.  Finish with glass cloth and adhesive or PVC fitting covers. 

 
E.  Inserts and Shields: 

1.  Application:  Piping 1-1/2 inches (40 mm) diameter or larger. 
2.  Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3.  Insert location:  Between support shield and piping and under the finish jacket. 
4.  Insert configuration:  Minimum 6 inches (150 mm) long, of same thickness and contour as 

adjoining insulation; may be factory fabricated. 
5.  Insert material:  Hydrous calcium silicate insulation or other heavy density insulating 

material suitable for the planned temperature range. 
 

F.  Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at 
supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00. 

 
G.  Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet (3 meters) 

above finished floor):  Finish with canvas jacket sized for finish painting. 
 

H.  Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with 
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced 
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of 
horizontal piping. 

 
I.  Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with 

self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil (0.025 mm) thick 
aluminum foil sandwiched between three layers of bituminous compound; outer surface faced 
with a polyester film. 

 
J.  Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, 

thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer. 
Cover with aluminum jacket with seams located on bottom side of horizontal piping. 

 
3.03  SCHEDULES 

 
A.  Plumbing Systems: 

1.  Domestic Hot Water Supply: 
a.  Glass Fiber Insulation: 1-1/2" thick 

2.  Domestic Hot Water Recirculation: 
a.  Glass Fiber Insulation: 1-1/2" Thick 

3.  Domestic Cold Water: 
a.  Glass Fiber Insulation: 1-1/2" Thick 

 

 
END OF SECTION 
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SECTION 22 10 05 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

PLUMBING PIPING 

 
A.  Pipe, pipe fittings, valves, and connections for piping systems. 

1.  Sanitary sewer. 
2.  Domestic water. 
3.  Gas. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 31 23 16 - Excavation. 

B.  Section 31 23 23 - Fill. 

C.  Section 31 23 16.13 - Trenching. 
 

D.   Section 33 13 00 - Disinfecting of Water Utility Distribution. 

E.  Section 07 84 00 - Firestopping. 

F.  Section 09 90 00 - Painting and Coating. 
 

G.  Section 22 05 48 - Vibration and Seismic Controls for Plumbing Piping and Equipment. 

H.  Section 22 05 53 - Identification for Plumbing Piping and Equipment. 

I.  Section 22 07 19 - Plumbing Piping Insulation. 
 

1.03  REFERENCE STANDARDS 
 

A.  ANSI Z21.22 - American National Standard for Relief Valves and Automatic Gas Shutoff Devices 
for Hot Water Supply Systems; 1999, and addenda A&B (R2004). 

 
B.  ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 

Engineers; 2011. 
 

C.  ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers; 
2011. 

 
D.  ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 

Mechanical Engineers; 2012 (ANSI B16.18). 
 

E.  ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The American 
Society of Mechanical Engineers; 2001 (R2010). 

 
F.  ASME B31.1 - Power Piping; The American Society of Mechanical Engineers; 2012 

(ANSI/ASME B31.1). 
 

G.  ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2011 
(ANSI/ASME B31.9). 

 
H.  ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 

Qualifications; The American Society of Mechanical Engineers; 2010. 
 

I.  ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless; 2012. 

 
J.  ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 

Alloy Steel for Moderate and High Temperature Service; 2011a. 
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K.  ASTM B32 - Standard Specification for Solder Metal; 2008. 

 
L.  ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2010. 

M.   ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009. 

N.  ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005 
(Reapproved 2011). 

 
O.  ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 

40, 80, and 120; 2012. 
 

P.  ASTM D2239 - Standard Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on 
Controlled Inside Diameter; 2012. 

 
Q.  ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe 

(SDR Series); 2009. 
 

R.  ASTM D2447 - Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 40 and 80, 
Based on Outside Diameter; 2003. 

 
S.  ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 40; 2006. 
 

T.  ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) 
Plastic Piping Systems; 2004 (Reapproved 2009). 

 
U.  ASTM D2609 - Standard Specification for Plastic Insert Fittings for Polyethylene (PE) Plastic 

Pipe; 2002 (Reapproved 2009). 
 

V.  ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and 
Vent Pipe and Fittings; 2012. 

 
W.   ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) 

Plastic Hot- and Cold-Water Distribution Systems; 2009b. 
 

X.  ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride) 
(PVC) Pipe and Fittings; 1996 (Reapproved 2010). 

 
Y.  ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and 

Fittings; 2008. 
 

Z.  ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe; 
2010. 

 
AA. ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride) 

(CPVC) Plastic Pipe and Fittings; 2010. 
 

AB. ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic 
Gravity Sewer Pipe and Fittings; 2008. 

 
AC. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992 

(Reapproved 2008). 
 

AD. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; American Water 
Works Association; 2010 (ANSI/AWWA C105/A21.5). 

 
AE. AWWA C651 - Disinfecting Water Mains; American Water Works Association; 2005 

(ANSI/AWWA C651). 
 

AF.  CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute; 2009. 
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AG. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe 

and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil 
Pipe Institute; 2011. 

 
AH. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2012. 

 
AI.   ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 

Elements; 2012. 
 

AJ.  ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2012. 
 

AK. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements; 
2012. 

 
AL.  MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 

Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings 
Industry, Inc.; 2009. 

 
AM. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; Manufacturers 

Standardization Society of the Valve and Fittings Industry, Inc.; 2011. 
 

AN. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; Manufacturers Standardization 
Society of the Valve and Fittings Industry, Inc.; 2008. 

 
AO. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 

Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2010. 
 

AP. NFPA 54 - National Fuel Gas Code; National Fire Protection Association; 2012. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide 
manufacturers catalog information.  Indicate valve data and ratings. 

 
C.  Project Record Documents:  Record actual locations of valves. 

 
D.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 

in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 
2.  Valve Repacking Kits:  One for each type and size of valve. 

 
1.05  QUALITY ASSURANCE 

 
A.  Perform work in accordance with applicable codes. 

 
B.  Valves:  Manufacturer's name and pressure rating marked on valve body. 

 
C.  Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor 

regulations. 
 

D.  Welder Qualifications:  Certified in accordance with ASME (BPV IX). 
 

E.  Identify pipe with marking including size, ASTM material classification, ASTM specification, 
potable water certification, water pressure rating. 

 
1.06  REGULATORY REQUIREMENTS 

 
A.  Perform Work in accordance with State of Delaware plumbing code. 

 
B.  Conform to applicable code for installation of backflow prevention devices. 
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C.  Provide certificate of compliance from authority having jurisdiction indicating approval of 

installation of backflow prevention devices. 
 

1.07  DELIVERY, STORAGE, AND HANDLING 
 

A.  Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

B.  Provide temporary protective coating on cast iron and steel valves. 

C.  Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
D.  Protect piping systems from entry of foreign materials by temporary covers, completing sections 

of the work, and isolating parts of completed system. 
 

1.08  FIELD CONDITIONS 
 

A.  Do not install underground piping when bedding is wet or frozen. 
 

PART 2  PRODUCTS 
 

2.01  SANITARY SEWER PIPING, BURIED WITHIN 5 FEET (1500 mm) OF BUILDING 
 

A.  Cast Iron Pipe:  CISPI 301, hubless. 
1.  Fittings:  Cast iron. 
2.  Joints:  CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies. 

 
B.  PVC Pipe:  ASTM D2665, ASTM D3034, or ASTM F679. 

1.  Fittings:  PVC. 
2.  Joints:  Push-on, using ASTM F477 elastomeric gaskets. 

 
2.02  SANITARY SEWER PIPING, ABOVE GRADE 

 
A.  Cast Iron Pipe:  CISPI 301, hubless, service weight. 

1.  Fittings:  Cast iron. 
2.  Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies. 

 
B.  PVC Pipe:  ASTM D1785 Schedule 40, or ASTM D2241 SDR 26 for not less than 150 psi (1 034 

kPa) pressure rating. 
1.  Fittings:  ASTM D2466, PVC. 
2.  Joints:  Solvent welded, with ASTM D2564 Solvent cement. 

 
2.03  WATER PIPING, BURIED WITHIN 5 FEET (1500 mm) OF BUILDING 

 
A.  Copper Pipe:  ASTM B42, hard drawn. 

1.  Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze. 
2.  Joints:  ASTM B 32, alloy Sn95 solder. 

 
B.  PE Pipe:  ASTM D2239, or ASTM D2447 Schedule 40. 

1.  Fittings:  ASTM D2609, PE. 
2.  Joints:  Mechanical with stainless steel clamp. 

 
2.04  WATER PIPING, ABOVE GRADE 

 
A.  Copper Tube(Domestic Water 2" and below):  ASTM B88 (ASTM B88M), Type K (A), Drawn (H). 

1.  Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze. 
2.  Joints:  ASTM B32, alloy Sn95 solder. 

 
B.  Steel Pipe (Domestic Water above 2"):  ASTM A53/A53M Schedule 40, galvanized, using one of 

the following joint types: 
1.  Threaded Joints:  ASME B16.4 cast iron fittings. 
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2.  Grooved Joints:  AWWA C606 grooved pipe, cast iron fittings, and mechanical couplings. 

 
C.  PVC Pipe:  ASTM D1785 or ASTM D2241. 

1.  Fittings:  ASTM D2665, PVC. 
2.  Joints:  ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement. 

 
2.05  NATURAL GAS PIPING, BURIED WITHIN 5 FEET (1500 mm) OF BUILDING 

 
A.  Steel Pipe:  ASTM A53/A53M Schedule 40 black. 

1.  Fittings:  ASTM A234/A234M, wrought steel welding type. 
2.  Joints:  ASME B31.1, welded. 
3.  Jacket:  AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil (0.25 

mm) polyethylene tape. 
 

2.06  NATURAL GAS PIPING, ABOVE GRADE 
 

A.  Steel Pipe:  ASTM A53/A53M Schedule 40 black. 
1.  Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type. 
2.  Joints:  NFPA 54, threaded or welded to ASME B31.1. 

 
2.07  FLANGES, UNIONS, AND COUPLINGS 

 
A.  Unions for Pipe Sizes 3 Inches (80 mm) and Under: 

1.  Ferrous pipe:  Class 150 malleable iron threaded unions. 
2.  Copper tube and pipe:  Class 150 bronze unions with soldered joints. 

 
B.  Flanges for Pipe Size Over 1 Inch (25 mm): 

1.  Ferrous pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed 
neoprene gaskets. 

2.  Copper tube and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets. 
 

C.  Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing 
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to 
secure and compress gasket. 
1.  Dimensions and Testing:  In accordance with AWWA C606. 
2.  Housing Material:  Malleable iron or ductile iron, galvanized. 
3.  Gasket Material:  EPDM suitable for operating temperature range from -30 degrees F (-34 

degrees C) to 230 degrees F (110 degrees C). 
4.  Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel. 
5.  When pipe is field grooved, provide coupling manufacturer's grooving tools. 

 
2.08  PIPE HANGERS AND SUPPORTS 

 
A.  Provide hangers and supports that comply with MSS SP-58. 

1.  If type of hanger or support for a particular situation is not indicated, select appropriate type 
using MSS SP-58 recommendations. 

2.  Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze 
hangers. 

3.  Trapeze Hangers:  Welded steel channel frames attached to structure. 
4.  Vertical Pipe Support:  Steel riser clamp. 

 
B.  Plumbing Piping - Drain, Waste, and Vent: 

1.  Conform to ASME B31.9. 
2.  Hangers for Pipe Sizes 1/2 Inch (15 mm) to 1-1/2 Inches (40 mm):  Malleable iron, 

adjustable swivel, split ring. 
3.  Hangers for Pipe Sizes 2 Inches (50 mm) and Over:  Carbon steel, adjustable, clevis. 
4.  Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

C.  Plumbing Piping - Water: 
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2.  Hangers for Pipe Sizes 1/2 Inch (15 mm) to 1-1/2 Inches (40 mm):  Malleable iron, 

adjustable swivel, split ring. 
3.  Hangers for Cold Pipe Sizes 2 Inches (50 mm) and Over:  Carbon steel, adjustable, clevis. 
4.  Hangers for Hot Pipe Sizes 2 Inches (50 mm) to 4 Inches (100 mm):  Carbon steel, 

adjustable, clevis. 
5.  Copper Pipe Support:  Carbon steel ring, adjustable, copper plated. 

 
D.  Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows: 

1.  Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193. 
2.  Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01. 
3.  Concrete Screw Type Anchors:  Complying with ICC-ES AC193. 
4.  Masonry Screw Type Anchors:  Complying with ICC-ES AC106. 
5.  Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308. 
6.  Manufacturers: 

a.  Powers Fasteners, Inc:  www.powers.com. 
b.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.09  GATE VALVES 

 
A.  Manufacturers: 

1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Conbraco Industries:  www.conbraco.com. 
3.  Nibco, Inc:  www.nibco.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 
5.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  2 Inches (50 mm) and Larger: 

1.  MSS SP-70, Class 125, iron body, bronze trim, outside screw and yoke, handwheel, solid 
wedge disc, flanged ends.  Provide chain-wheel operators for valves 6 inches (150 mm) 
and larger mounted over 8 feet (2400 mm) above floor. 

 
2.10  BALL VALVES 

 
A.  Manufacturers: 

1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Conbraco Industries:  www.conbraco.com. 
3.  Nibco, Inc:  www.nibco.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 
5.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Construction, 4 Inches (100 mm) and Smaller:  MSS SP-110, Class 150, 400 psi (2760 kPa) 

CWP, bronze, two piece body, chrome plated brass ball, regular port, teflon seats and stuffing 
box ring, blow-out proof stem, lever handle with balancing stops, solder ends with union. 

 
2.11  WATER PRESSURE REDUCING VALVES 

 
A.  Manufacturers: 

1.  Amtrol Inc:  www.amtrol.com. 
2.  Cla-Val Co:  www.cla-val.com. 
3.  Watts Regulator Company:  www.wattsregulator.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Up to 2 Inches (50 mm): 

1.  MSS SP-80, bronze body, stainless steel and thermoplastic internal parts, fabric reinforced 
diaphragm, strainer, threaded single union ends. 

 
2.12  STRAINERS 
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A.  Manufacturers: 

1.  Armstrong International, Inc:  www.armstronginternational.com. 
2.  Green Country Filter Manufacturing:  www.greencountryfilter.com. 
3.  WEAMCO:  www.weamco.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 

B. Siz e 2 inch (50 mm) and Under: 
 1. 

 
2. 

Threaded brass body for 175 psi (1200 kPa) CWP, Y pattern with 1/32 inch (0.8 mm) 
stainless steel perforated screen. 
Class 150, threaded bronze body 300 psi (2070 kPa) CWP, Y pattern with 1/32 inch (0.8 

  mm) stainless steel perforated screen. 

PART 3  EXECUTION 
 

3.01  EXAMINATION 
 

A.  Verify that excavations are to required grade, dry, and not over-excavated. 
 

3.02  PREPARATION 
 

A.  Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B.  Remove scale and dirt, on inside and outside, before assembly. 

C.  Prepare piping connections to equipment with flanges or unions. 
 

3.03  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
 

B.  Provide non-conducting dielectric connections wherever jointing dissimilar metals. 
 

C.  Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls. 

D.  Install piping to maintain headroom, conserve space, and not interfere with use of space. 

E.  Group piping whenever practical at common elevations. 
 

F.  Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings. Refer to Section 22 07 19. 

 
G.  Provide access where valves and fittings are not exposed. 

 
H.  PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855. 

I.  Sleeve pipes passing through partitions, walls and floors. 

J.  Inserts: 
1.  Provide inserts for placement in concrete formwork. 
2.  Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams. 
3.  Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches (100 mm). 
4.  Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 
5.  Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab. 
 

K.  Pipe Hangers and Supports: 
1.  Install in accordance with ASME B31.9. 
2.  Support horizontal piping as scheduled. 
3.  Install hangers to provide minimum 1/2 inch (15 mm) space between finished covering and 

adjacent work. 
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4.  Place hangers within 12 inches (300 mm) of each horizontal elbow. 
5.  Use hangers with 1-1/2 inch (40 mm) minimum vertical adjustment.  Design hangers for 

pipe movement without disengagement of supported pipe. 
6.  Provide copper plated hangers and supports for copper piping. 

 
3.04  APPLICATION 

 
A.    Install unions downstream of valves and at equipment or apparatus connections. 

 
B.    Install brass male adapters each side of valves in copper piped system.  Solder adapters to pipe. 

C.    Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers. 

D.    Provide plug valves in natural gas systems for shut-off service. 

3.05  TOLERANCES 
 

A.  Drainage Piping:  Establish invert elevations within 1/2 inch (10 mm) vertically of location 
indicated and slope to drain at minimum of 1/4 inch per foot (1:50) slope. 

 
B.    Water Piping:  Slope at minimum of 1/32 inch per foot (1:400) and arrange to drain at low points. 

 
3.06  DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

 
A.    Prior to starting work, verify system is complete, flushed and clean. 

 
B.  Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda 

ash) or acid (hydrochloric). 
 

C.    Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 
50 to 80 mg/L residual. 

 
D.  Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 

percent of outlets. 
 

E.    Maintain disinfectant in system for 24 hours. 
 

F.    If final disinfectant residual tests less than 25 mg/L, repeat treatment. 
 

G.    Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 
 

H.  Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water 
entry, and analyze in accordance with AWWA C651. 

 
3.07  SERVICE CONNECTIONS 

 
A.  Provide new sanitary sewer services.  Before commencing work check invert elevations required 

for sewer connections, confirm inverts and ensure that these can be properly connected with 
slope for drainage and cover to avoid freezing. 

 
B.  Provide new water service complete with approved reduced pressure backflow preventer and 

water meter with by-pass valves, pressure reducing valve, and sand strainer. 
1.  Provide sleeve in wall for service main and support at wall with reinforced concrete bridge. 

Calk enlarged sleeve and make watertight with pliable material.  Anchor service main inside 
to concrete wall. 

2.  Provide 18 gage (1.20 mm) galvanized sheet metal sleeve around service main to 6 inch 
(150 mm) above floor and 6 feet (1800 mm) minimum below grade.  Size for minimum of 2 
inches (50 mm) of loose batt insulation stuffing. 

 
C.  Provide new gas service complete with gas meter and regulators.  Gas service distribution piping 

to have initial minimum pressure of 7 inch wg (1.75 kPa).  Provide regulators on each line 
serving gravity type appliances, sized in accordance with equipment. 

UNOFFICIAL 
 WEBSITE 

 COPY



PLUMBING PIPING 22 10 05 - 10 

Contract# T201080108 
Appendix A - Technical Specifications 

 

 

 
3.08  SCHEDULES 

 
A.  Pipe Hanger Spacing: 

1.  Metal Piping: 
a.  Pipe size:  1/2 inches (15 mm) to 1-1/4 inches (32 mm): 

1)  Maximum hanger spacing:  6.5 ft (2 m). 
2)  Hanger rod diameter:  3/8 inches (9 mm). 

b.  Pipe size:  1-1/2 inches (40 mm) to 2 inches (50 mm): 
1)  Maximum hanger spacing:  10 ft (3 m). 
2)  Hanger rod diameter:  3/8 inch (9 mm). 

c.  Pipe size:  2-1/2 inches (65 mm) to 3 inches (75 mm): 
1)  Maximum hanger spacing:  10 ft (3 m). 
2)  Hanger rod diameter:  1/2 inch (13 mm). 

d.  Pipe size:  4 inches (100 mm) to 6 inches (150 mm): 
1)  Maximum hanger spacing:  10 ft (3 m). 
2)  Hanger rod diameter:  5/8 inch (15 mm). 

2.  Plastic Piping: 
a.  All Sizes: 

1)  Maximum hanger spacing:  6 ft (1.8 m). 
2)  Hanger rod diameter:  3/8 inch (9 mm). 
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SECTION 22 10 06 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Roof and floor drains. 

B.  Cleanouts. 

C.  Hose bibbs. 
 

D.  Backflow preventers. 
 

E.  Water hammer arrestors. 
 

1.02  RELATED REQUIREMENTS 

PLUMBING PIPING SPECIALTIES 

 
A.  Section 22 10 05 - Plumbing Piping. 

 
1.03  REFERENCE STANDARDS 

 
A.  ASME A112.6.3 - Floor and Trench Drains; The American Society of Mechanical Engineers; 

2001 (R2007). 
 

B.  ASSE 1011 - Hose Connection Vacuum Breakers; American Society of Sanitary Engineering; 
2004 (ANSI/ASSE 1011). 

 
C.  ASSE 1012 - Backflow Preventer with Intermediate Atmospheric Vent; American Society of 

Sanitary Engineering; 2009 (ANSI/ASSE 1012). 
 

D.  PDI-WH 201 - Water Hammer Arresters; Plumbing and Drainage Institute; 2010. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes. 

C.   Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes. 

D.  Project Record Documents:  Record actual locations of equipment, cleanouts, backflow 
preventers, water hammer arrestors . 

 
E.  Operation Data:  Indicate frequency of treatment required for interceptors. 

F.  Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views. 

G.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 
in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 
2.  Extra Loose Keys for Outside Hose Bibbs:  One. 

 
1.05  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than three years documented experience. 
 

1.06  DELIVERY, STORAGE, AND HANDLING 
 

A.  Accept specialties on site in original factory packaging.  Inspect for damage. 
 

PART 2  PRODUCTS 
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2.01  DRAINS 

 
A.  Manufacturers: 

1.  Josam Company:  www.josam.com. 
2.  Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Floor Drain: 

1.  ASME A112.6.3; lacquered cast iron two piece body with double drainage flange, weep 
holes, reversible clamping collar, and round, adjustable nickel-bronze strainer. 

 
2.02  CLEANOUTS 

 
A.  Manufacturers: 

1.  Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 
2.  Josam Company:  www.josam.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Cleanouts at Interior Finished Floor Areas : 

1.  Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top 
assembly, and round gasketed scored cover in service areas and round gasketed 
depressed cover to accept floor finish in finished floor areas. 

 
C.  Cleanouts at Interior Finished Wall Areas : 

1.  Line type with lacquered cast iron body and round epoxy coated gasketed cover, and round 
stainless steel access cover secured with machine screw. 

 
2.03  HOSE BIBBS 

 
A.  Manufacturers: 

1.  Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 
2.  Watts Regulator Company:  www.wattsregulator.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.04  BACKFLOW PREVENTERS 

 
A.  Manufacturers: 

1.  Conbraco Industries:  www.conbraco.com. 
2.  Watts Regulator Company:  www.wattsregulator.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Reduced Pressure Backflow Preventers: 

1.  ASSE 1013; bronze body with bronze internal parts and stainless steel springs; two 
independently operating, spring loaded check valves; diaphragm type differential pressure 
relief valve located between check valves; third check valve that opens under back 
pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate 
valves, strainer, and four test cocks. 

 
2.05  WATER HAMMER ARRESTORS 

 
A.  Manufacturers: 

1.  Jay R. Smith Manufacturing Company:  www.jayrsmith.com. 
2.  Watts Regulator Company:  www.wattsregulator.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 
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B.  Water Hammer Arrestors: 

1.  Copper construction, piston type sized in accordance with PDI-WH 201, precharged 
suitable for operation in temperature range 34 to 250 degrees F (1 to 120 degrees C) and 
maximum 150 psi (1000 kPa) working pressure. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
B.  Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage system. 

C.  Encase exterior cleanouts in concrete flush with grade. 

D.  Install floor cleanouts at elevation to accommodate finished floor. 
 

E.  Install approved portable water protection devices on plumbing lines where contamination of 
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems, 
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs. 

 
F.  Pipe relief from backflow preventer to nearest drain. 

 
G.  Install water hammer arrestors complete with accessible isolation valve on hot and cold water 

supply piping to lavatories sinks. 
 

H.  Install water hammer arrestors complete with accessible isolation valve on cold water supply 
piping to flush valve water closets. 

 
END OF SECTION 
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SECTION 22 40 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Water closets. 

B.  Urinals. 

C.  Lavatories. 

D.  Sinks. 

E.  Service sinks. 
 

F.  Electric water coolers. 

G.  Drinking fountains. 

1.02  RELATED REQUIREMENTS 

PLUMBING FIXTURES 

 
A.  Section 07 90 05 - Joint Sealers:  Seal fixtures to walls and floors. 

B.  Section 22 10 05 - Plumbing Piping. 

C.  Section 22 10 06 - Plumbing Piping Specialties. 
 

1.03  REFERENCE STANDARDS 
 

A.  ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained 
Mechanical Refrigeration; 2008. 

 
B.  ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; The American 

Society of Mechanical Engineers; 1997 (Reaffirmed 2002). 
 

C.  ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers; 
2011. 

 
D.  ASME A112.19.2 - Vitreous China Plumbing Fixtures and Hydraulic Requirements for Water 

Closets and Urinals; The American Society of Mechanical Engineers; 2008. 
 

E.  ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use); The 
American Society of Mechanical Engineers; 2008. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 

trim, and finishes. 
 

C.  Manufacturer's Instructions:  Indicate installation methods and procedures. 
 

D.  Maintenance Data:  Include fixture trim exploded view and replacement parts lists. 
 

E.  Warranty:  Submit manufacturer warranty and ensure forms have been completed in Delaware 
Department of Transportation's name and registered with manufacturer. 

 
1.05  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience. 
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1.06  REGULATORY REQUIREMENTS 

 
A.  Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc., as suitable for the purpose specified and indicated. 
 

1.07  DELIVERY, STORAGE, AND HANDLING 
 

A.  Accept fixtures on site in factory packaging.  Inspect for damage. 
 

B.  Protect installed fixtures from damage by securing areas and by leaving factory packaging in 
place to protect fixtures and prevent use. 

 
1.08  WARRANTY 

 
A.  See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B.  Provide five year manufacturer warranty for electric water cooler. 

PART 2  PRODUCTS 
 

2.01  FLUSH VALVE WATER CLOSETS 
 

A.  Water Closets:  Vitreous china, ASME A112.19.2, wall hung, siphon jet flush action, china bolt 
caps. 
1.  Bowl:  16.5 inches (420 mm) high with elongated rim. 
2.  Flush Volume:  1.6 gallon (6 liters), maximum. 
3.  Flush Valve:  Exposed (top spud). 
4.  Flush Operation:  Manual, oscillating handle. 
5.  Handle Height:  44 inches (1117 mm) or less. 
6.  Manufacturers: 

a.  American Standard Inc:  www.americanstandard.com. 
b.  Kohler Company:  www.kohler.com. 
c.  Zurn Industries, Inc:  www.zurn.com. 
d.   Toto: www.totousa.com 
e.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and 

accessories. 
1.  Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop. 

 
C.  Seats: 

1.  Manufacturers: 
a.  Bemis Manufacturing Company:  www.bemismfg.com. 
b.  Church Seat Company:  www.churchseats.com. 
c.  Zurn Industries, Inc:  www.zurn.com. 
d.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
D.  Water Closet Carriers: 

1.  Manufacturers: 
a.  JOSAM Company:  www.josam.com. 
b.  Zurn Industries, Inc:  www.zurn.com. 
c.  Substitutions:  See Section 01 60 00 - Product Requirements. 

2.  ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable spud, 
lugs for floor and wall attachment, threaded fixture studs with nuts and washers. 

 
2.02  WALL HUNG URINALS 

 
A.  Wall Hung Urinal Manufacturers: 

1.  American Standard Inc:  www.americanstandard.com. 
2.  Kohler Company:  www.kohler.com. 
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3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Urinals:  Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier. 

1.  Flush Volume: 1.0 gallon (3.7 liters), maximum. 
2.  Flush Style:  Washout. 
3.  Flush Valve:  Exposed (top spud). 
4.  Flush Operation:  Sensor operated. 
5.  Trap:  Integral. 
6.  Removable stainless steel strainer. 

 
C.  Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and 

accessories. 
1.  Sensor-Operated Type:  Solenoid operator, low voltage hard-wired, infrared sensor and 

over-ride push button. 
2.  Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop. 
3.  Manufacturers: 

a.  American Standard, Inc:  www.americanstandard-us.com. 
b.  Sloan Valve Company:  www.sloanvalve.com. 
c.  Zurn Industries, Inc:  www.zurn.com. 
d.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
D.  Carriers: 

1.  Manufacturers: 
a.  JOSAM Company:  www.josam.com. 
b.  Zurn Industries, Inc:  www.zurn.com. 
c.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.03  LAVATORIES 

 
A.  Lavatory Manufacturers: 

1.  American Standard Inc:  www.americanstandard.com. 
2.  Kohler Company:  www.kohler.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Vitreous China Wall Hung Basin:  ASME A112.19.2; vitreous china wall hung lavatory, 

rectangular basin with splash lip, front overflow, and soap depression. 
 

C.  Supply Faucet Manufacturers: 
1.  American Standard Inc:  www.americanstandard.com. 
2.  Kohler Company:  www.kohler.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Speakman: www.speakmancompany.com. 
5.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
D.  Supply Faucet:  ASME A112.18.1; chrome plated combination supply fitting with pop-up waste, 

water economy aerator with maximum flow of 2.2 gallons per minute (8.3 liters per minute), 
indexed handles. 

 
E.  Accessories: 

1.  Offset waste with perforated open strainer. 
2.  Carrier: 

a.  Manufacturers: 
1)  JOSAM Company:  www.josam.com. 
2)  Zurn Industries, Inc:  www.zurn.com. 
3)  Substitutions:  See Section 01 60 00 - Product Requirements. 

UNOFFICIAL 
 WEBSITE 

 COPY

http://www.zurn.com/
http://www.americanstandard-us.com/
http://www.sloanvalve.com/
http://www.zurn.com/
http://www.josam.com/
http://www.zurn.com/
http://www.americanstandard.com/
http://www.kohler.com/
http://www.zurn.com/
http://www.americanstandard.com/
http://www.kohler.com/
http://www.zurn.com/
http://www.speakmancompany.com/
http://www.josam.com/
http://www.zurn.com/


Contract# T201080108 
Appendix A - Technical Specifications 

PLUMBING FIXTURES 22 40 00 - 4 

 

 

 
 
 
 

2.04  SINKS 

b.  ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall 
attachment, concealed arm supports, bearing plate and studs. 

 
A.  Sink Manufacturers: 

1.  American Standard, Inc:  www.americanstandard-us.com. 
2.  Kohler Company:  www.kohler.com. 
3.  Elkay. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B. Double Compartment Bowl:  ASME A112.19.3;   by   by   inch (  by    

by   mm) outside dimensions 20 gage (0.9 mm) thick, Type 302 stainless steel, self 
rimming and undercoated, with ledge back drilled for trim. 
1.  Drain:  1-1/2 inch (38 mm) chromed brass drain. 
2.  Drain:  3-1/2 inch (90 mm) crumb cup and tailpiece. 

 
2.05  ELECTRIC WATER COOLERS 

 
A.  Electric Water Cooler Manufacturers: 

1.  Tri Palm International/Oasis:  www.tripalmint.com. 
2.  Elkay Manufacturing Company:  www.elkay.com. 
3.  Haws Corporation:  www.hawsco.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Water Cooler:  Electric, mechanically refrigerated; surface handicapped mounted; stainless steel 

top, vinyl on steel body, elevated anti-squirt bubbler with stream guard, automatic stream 
regulator, push button, mounting bracket; integral air cooled condenser and stainless steel grille. 
1.  Capacity:  8 gallons per minute (30.3 liters per minute) of 50 degrees F (10 degrees C) 

water with inlet at 80 degrees F (27 degrees C) and room temperature of 90 degrees F (32 
degrees C), when tested in accordance with ASHRAE Std 18. 

2.  Electrical:  115 V, 60 Hertz compressor, 3 foot (1 m) cord and plug for connection to 
electric wiring system including grounding connector. 

 
2.06  SERVICE SINKS 

 
A.  Service Sink Manufacturers: 

1.  American Standard, Inc:  www.americanstandard-us.com. 
2.  Elkay Manufacturing Company:  www.elkay.com. 
3.  Zurn Industries, Inc:  www.zurn.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Bowl:  36 by 24 by 10 inch (900 by 600 by 250 mm) high white molded stone, floor mounted, 

with one inch (25 mm) wide shoulders, vinyl bumper guard, stainless steel strainer. 
 

C.  Trim:  ASME A112.18.1 exposed wall type supply with cross handles, spout wall brace, vacuum 
breaker, hose end spout, strainers, eccentric adjustable inlets, integral screwdriver stops with 
covering caps and adjustable threaded wall flanges. 

 
D.  Accessories: 

1.  5 feet (1.5 m) of 1/2 inch (13 mm) diameter plain end reinforced plastic hose. 
2.  Hose clamp hanger. 
3.  Mop hanger. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that walls and floor finishes are prepared and ready for installation of fixtures. 
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B.  Verify that electric power is available and of the correct characteristics. 

 
C.  Confirm that millwork is constructed with adequate provision for the installation of counter top 

lavatories and sinks. 
 

3.02  PREPARATION 
 

A.  Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures. 

 
3.03  INSTALLATION 

 
A.  Install each fixture with trap, easily removable for servicing and cleaning. 

 
B.  Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and 

escutcheons. 
 

C.  Install components level and plumb. 
 

D.  Install and secure fixtures in place with wall supports and bolts. 
 

E.  Seal fixtures to wall and floor surfaces with sealant as specified in Section 07 90 05, color to 
match fixture. 

 
3.04  INTERFACE WITH WORK OF OTHER SECTIONS 

 
A.  Review millwork shop drawings.  Confirm location and size of fixtures and openings before 

rough-in and installation. 
 

3.05  ADJUSTING 
 

A.  Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow. 

 
3.06  CLEANING 

 
A.  Clean plumbing fixtures and equipment. 

 
3.07  PROTECTION 

 
A.  Protect installed products from damage due to subsequent construction operations. 

B.  Repair or replace damaged products before Date of Substantial Completion. 

3.08  SCHEDULES 
 

A.  Fixture Heights:  Install fixtures to heights above finished floor as indicated. 
1.  Water Closet: 

a.  Standard:  15 inches (380 mm) to top of bowl rim. 
b.  Accessible:  18 inches (455 mm) to top of seat. 

2.  Water Closet Flush Valves: 
a.  Standard:  11 inches (280 mm) min. above bowl rim. 

3.  Urinal: 
a.  Standard:  22 inches (560 mm) to top of bowl rim. 
b.  Accessible:  17 inches (430 mm) to top of bowl rim. 

4.  Lavatory: 
a.  Accessible:  34 inches (865 mm) to top of basin rim. 

5.  Drinking Fountain: 
a.  Accessible:  36 inches (915 mm) to top of spout. 

 

 
END OF SECTION 
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SECTION 23 05 13 

 
 
 

PART 1  GENERAL 

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

 
1.01  SECTION INCLUDES 

 
A.  Three phase electric motors. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections. 

 
1.03  REFERENCE STANDARDS 

 
A.  ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; American Bearing 

Manufacturers Association, Inc.; 1990 (Reapproved 2008). 
 

B.  IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators; 
Institute of Electrical and Electronic Engineers; 2004. 

 
C.  NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2011. 

 
D.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide wiring diagrams with electrical characteristics and connection 

requirements. 
 

C.  Test Reports:  Indicate test results verifying nominal efficiency and power factor for three phase 
motors larger than 1/2 horsepower. 

 
D.  Manufacturer's Installation Instructions:  Indicate setting, mechanical connections, lubrication, 

and wiring instructions. 
 

E.  Operation Data:  Include instructions for safe operating procedures. 
 

F.  Maintenance Data:  Include assembly drawings, bearing data including replacement sizes, and 
lubrication instructions. 

 
1.05  QUALITY ASSURANCE 

 
A.  Conform to NFPA 70. 

 
B.  Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc. as suitable for the purpose specified and indicated. 
 

1.06  DELIVERY, STORAGE, AND HANDLING 
 

A.  Protect motors stored on site from weather and moisture by maintaining factory covers and 
suitable weather-proof covering.  For extended outdoor storage, remove motors from equipment 
and store separately. 

 
1.07  WARRANTY 

 
A.  See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

B.  Provide five year manufacturer warranty for motors larger than 20 horsepower. 
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PART 2  PRODUCTS 

 
2.01  GENERAL CONSTRUCTION AND REQUIREMENTS 

 
A.  Electrical Service: 

1.  Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz. 
2.  Motors Larger than 1/2 Horsepower:  208 or 480 volts, three phase, 60 Hz. 

 
B.  Construction: 

1.  Open drip-proof type except where specifically noted otherwise. 
2.  Design for continuous operation in 40 degrees C environment. 
3.  Design for temperature rise in accordance with NEMA MG 1 limits for insulation class, 

service factor, and motor enclosure type. 
4.  Motors with frame sizes 254T and larger:  Energy Efficient Type. 

 
C.  Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps, 

locked rotor amps, frame size, manufacturer's name and model number, service factor, power 
factor, efficiency. 

 
D.  Wiring Terminations: 

1.  Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials 
indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit. 

2.  For fractional horsepower motors where connection is made directly, provide threaded 
conduit connection in end frame. 

 
2.02  APPLICATIONS 

 
A.  Motors located outdoors and in draw through cooling towers:  Totally enclosed weatherproof 

epoxy-sealed type. 
 

2.03  THREE PHASE POWER - SQUIRREL CAGE MOTORS 
 

A.  Starting Torque:  Between 1 and 1-1/2 times full load torque. 

B.  Starting Current:  Six times full load current. 

C.  Power Output, Locked Rotor Torque, Breakdown or Pull Out Torque:  NEMA Design B 
characteristics. 

 
D.   Design, Construction, Testing, and Performance:  Conform to NEMA MG 1 for Design B motors. 

E.  Insulation System:  NEMA Class B or better. 

F.  Testing Procedure:  In accordance with IEEE 112.  Load test motors to determine free from 
electrical or mechanical defects in compliance with performance data. 

 
G.  Bearings:   Grease lubricated anti-friction ball bearings with housings equipped with plugged 

provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours.  Calculate 
bearing load with NEMA minimum V-belt pulley with belt center line at end of NEMA standard 
shaft extension.  Stamp bearing sizes on nameplate. 

 
H.  Sound Power Levels:  To NEMA MG 1. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
B.  Install securely on firm foundation.  Mount ball bearing motors with shaft in any position. 

C.   Check line voltage and phase and ensure agreement with nameplate. 
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END OF SECTION 
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PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

METERS AND GAGES FOR HVAC PIPING 

 
A.  Pressure gages and pressure gage taps. 

B.  Thermometers and thermometer wells. 

C.  Static pressure gages. 
 

1.02  RELATED REQUIREMENTS 
 

A.  Section 23 21 13 - Hydronic Piping. 
 

1.03  REFERENCE STANDARDS 
 

A.  ASME B40.100 - Pressure Gauges and Gauge Attachments; The American Society of 
Mechanical Engineers; 2005. 

 
B.  ASTM E1 - Standard Specification for ASTM Thermometers; 2007. 

 
C.  ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2007. 

 
D.  UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Underwriters Laboratories Inc.; 

Current Edition, Including All Revisions. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide list that indicates use, operating range, total range and location for 
manufactured components. 

 
C.  Project Record Documents:  Record actual locations of components and instrumentation. 

 
PART 2  PRODUCTS 

 
2.01  PRESSURE GAGES 

 
A.  Manufacturers: 

1.  Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2.  Moeller Instrument Co., Inc:  www.moellerinstrument.com. 
3.  Omega Engineering, Inc:  www.omega.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube, 

rotary brass movement, brass socket, with front recalibration adjustment, black scale on white 
background. 
1.  Case:  Steel with brass bourdon tube. 
2.  Size:  4-1/2 inch (115 mm) diameter. 
3.  Mid-Scale Accuracy:  One percent. 
4.  Scale:  Psi. 

 
2.02  PRESSURE GAGE TAPPINGS 

 
A.  Gage Cock:  Tee or lever handle, brass for maximum 150 psi (1034 kPa). 

 
2.03  STEM TYPE THERMOMETERS 

 
A.  Manufacturers: 
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1.  Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2.  Omega Engineering, Inc:  www.omega.com. 
3.  Weksler Glass Thermometer Corp:  www.wekslerglass.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1; 

lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with 
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical plane. 
1.  Size:  9 inch (225 mm) scale. 
2.  Window:  Clear Lexan. 
3.  Stem:  3/4 inch (20 mm) NPT brass. 
4.  Accuracy:  2 percent, per ASTM E77. 
5.  Calibration:  Degrees F. 

 
2.04  THERMOMETER SUPPORTS 

 
A.  Socket:  Brass separable sockets for thermometer stems with or without extensions as 

required, and with cap and chain. 
 

B.  Flange:  3 inch (75 mm) outside diameter reversible flange, designed to fasten to sheet metal air 
ducts, with brass perforated stem. 

 
2.05  TEST PLUGS 

 
A.  Test Plug:  1/4 inch (6 mm) or 1/2 inch (13 mm) brass fitting and cap for receiving 1/8 inch (3 

mm) outside diameter pressure or temperature probe with neoprene core for temperatures up to 
200 degrees F (93 degrees C). 

 
2.06  STATIC PRESSURE GAGES 

 
A.  Manufacturers: 

1.  Dwyer Instruments, Inc:  www.dwyer-inst.com. 
2.  Omega Engineering, Inc:  www.omega.com. 
3.  Weksler Glass Thermometer Corp:  www.wekslerglass.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  3-1/2 inch (90 mm) diameter dial in metal case, diaphragm actuated, black figures on white 

background, front recalibration adjustment, 2 percent of full scale accuracy. 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
 

B.  Provide one pressure gage per pump, installing taps before strainers and on suction and 
discharge of pump.  Pipe to gage. 

 
C.  Install pressure gages with pulsation dampers.  Provide gage cock to isolate each gage. 

Provide siphon on gages in steam systems.  Extend nipples and siphons to allow clearance 
from insulation. 

 
D.  Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller 

than 2-1/2 inch (60 mm) for installation of thermometer sockets.  Ensure sockets allow 
clearance from insulation. 

 
E.  Locate duct mounted thermometers minimum 10 feet (3 m) downstream of mixing dampers, 

coils, or other devices causing air turbulence. 
 

F.  Provide instruments with scale ranges selected according to service with largest appropriate 
scale. 
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G.  Install gages and thermometers in locations where they are easily read from normal operating 

level.  Install vertical to 45 degrees off vertical. 
 

H.  Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero. 
 

 
END OF SECTION 
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SECTION 23 05 48 

 
VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT 

PART 1  GENERAL 

1.01  SECTION INCLUDES 
 

A.  Equipment support bases. 

B.  Vibration isolators. 

C.  Inertia bases. 
 

D.  Vibration isolators. 
 

1.02  RELATED REQUIREMENTS 
 

A.  Section 03 30 00 - Cast-in-Place Concrete. 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide schedule of vibration isolator type with location and load on each. 
 

C.  Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic 
load on each.  Indicate seismic control measures. 

 
D.  Manufacturer's Instructions:  Indicate installation instructions with special procedures and setting 

dimensions. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Isolation Technology, Inc:  www.isolationtech.com. 
 

B.  Kinetics Noise Control, Inc:  www.kineticsnoise.com. 

C.   Mason Industries:  www.mason-ind.com. 

D.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  PERFORMANCE REQUIREMENTS 
 

A.  General: 
1.  All vibration isolators, base frames and inertia bases to conform to all uniform deflection 

and stability requirements under all operating loads. 
2.  Steel springs to function without undue stress or overloading. 

 
2.03  EQUIPMENT SUPPORT BASES 

 
2.04  VIBRATION ISOLATORS 

 
2.05  INERTIA BASES 

 
A.  Structural Bases: 

1.  Construction:  Welded structural steel with gusseted brackets, to support equipment and 
motor, with motor slide rails. 

2.  Design:  Sufficiently rigid to prevent misalignment or undue stress on machine, and to 
transmit design loads to isolators and snubbers. 

 
B.  Concrete Inertia Bases: 
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1.  Construction:  Structural steel channel perimeter frame, with gusseted brackets and anchor 

bolts, reinforcing; concrete filled. 
2.  Mass:  Minimum of 1.5 times weight of isolated equipment. 
3.  Connecting Point:  Reinforced to connect isolators and snubbers to base. 
4.  Concrete:  Minimum 3000 psi (20 mPa) concrete. 

 
2.06  VIBRATION ISOLATORS 

 
A.  Restrained Open Spring Isolators: 

1.  Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load carrying 
capacity. 

2.  Spring Mounts:  Provide with leveling devices, minimum 0.25 inch (6 mm) thick neoprene 
sound pads, and zinc chromate plated hardware. 

3.  Sound Pads:  Size for minimum deflection of 0.05 inch (1.2 mm); meet requirements for 
neoprene pad isolators. 

4.  Restraint:  Provide heavy mounting frame and limit stops. 
5.  For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated 

springs. 
 

B.  Spring Hangers: 
1.  Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 

deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load carrying 
capacity. 

2.  Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad 
isolators. 

3.  Misalignment:  Capable of 20 degree hanger rod misalignment. 
4.  For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated 

springs. 
 

C.  Neoprene Pad Isolators: 
1.  Rubber or neoprene waffle pads. 

a.  Hardness:  30 durometer. 
b.   Thickness:  Minimum 1/2 inch (13 mm). 
c.  Maximum Loading:  50 psi (345 kPa). 
d.  Rib Height:  Maximum 0.7 times width. 

2.  Configuration:  Single layer. 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION - GENERAL 

A.  Install in accordance with manufacturer's instructions. 

B.  Bases: 
1.  Set steel bases for one inch (25 mm) clearance between housekeeping pad and base. 
2.  Set concrete inertia bases for 2 inches (50 mm) clearance between housekeeping pad and 

base. 
3.  Adjust equipment level. 

 
C.  Prior to making piping connections to equipment with operating weights substantially different 

from installed weights, block up equipment with temporary shims to final height.  When full load 
is applied, adjust isolators to load to allow shim removal. 

 

D.  Provide seismic snubbers for all equipment, piping, and ductwork mounted on isolators.  Each 
inertia base shall have minimum of four seismic snubbers located close to isolators.  Snub 
equipment designated for post-disaster use to 0.05 inch (1.5 mm) maximum clearance.  Other 
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snubbers shall have clearance between 0.15 inch (4 mm) and 0.25 inch (7 mm). 

 
3.02  FIELD QUALITY CONTROL 

 
A.  Inspect isolated equipment after installation and submit report.  Include static deflections. 

 
3.03  SCHEDULE 

 
A.  Pipe Isolation Schedule. 

1.  1 Inch (25 mm) Pipe Size:  Isolate 120 diameters from equipment. 
2.  2 Inch (50 mm) Pipe Size:  Isolate 90 diameters from equipment. 
3.  3 Inch (80 mm) Pipe Size:  Isolate 80 diameters from equipment. 
4.  4 Inch (100 mm) Pipe Size:  Isolate 75 diameters from equipment. 
5.  6 Inch (150 mm) Pipe Size:  Isolate 60 diameters from equipment. 
6.  8 Inch (200 mm) Pipe Size:  Isolate 60 diameters from equipment. 
7.  10 Inch (250 mm) Pipe Size:  Isolate 54 diameters from equipment. 
8.  12 Inch (300 mm) Pipe Size:  Isolate 50 diameters from equipment. 

B.  Equipment Isolation Schedule. 
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SECTION 23 05 53 

 
 
 

PART 1  GENERAL 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

 
1.01  SECTION INCLUDES 

 
A.  Nameplates. 

B.  Tags. 

C.  Pipe Markers. 

D.  Ceiling Tacks 

1.02  REFERENCE STANDARDS 
 

A.  ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of 
Mechanical Engineers; 2007. 

 
1.03  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B.  List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification. 

C.   Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location, 
function, and valve manufacturer's name and model number. 

 
D.  Product Data:  Provide manufacturers catalog literature for each product required. 

 
E.  Manufacturer's Installation Instructions:  Indicate special procedures, and installation. 

F.   Project Record Documents:  Record actual locations of tagged valves. 

PART 2  PRODUCTS 
 

2.01  IDENTIFICATION APPLICATIONS 

A. Air Handling Units:  Nameplates. 

B.  Air Terminal Units:  Tags. 

C.  Control Panels:  Nameplates. 
 

D.   Heat Transfer Equipment:  Nameplates. 

E. Major Control Components:  Nameplates. 

F.   Piping:  Tags. 

G.  Pumps:  Nameplates. 

H.  Tanks:  Nameplates. 

I.  Valves:  Tags and ceiling tacks where located above lay-in ceiling. 

J.  Water Treatment Devices:  Nameplates. 

2.02  MANUFACTURERS 
 

A.  Brady Corporation:  www.bradycorp.com. 
 

B.  Champion America, Inc:  www.Champion-America.com. 

C.   Seton Identification Products:  www.seton.com/aec. 
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D.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.03  NAMEPLATES 

 
A.  Description:  Laminated three-layer plastic with engraved letters. 

1.  Letter Color:  White. 
2.  Letter Height:  1/4 inch (6 mm). 
3.  Background Color:  Black. 

 
2.04  TAGS 

 
A.  Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 

background color.  Tag size minimum 1-1/2 inch (40 mm) diameter. 
 

B.  Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter with 
smooth edges. 

 
C.  Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame. 

 
2.05  PIPE MARKERS 

 
A.  Color:  Conform to ASME A13.1. 

 
B.  Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 

pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed. 

 
2.06  CEILING TACKS 

A.  Description:  Steel with 3/4 inch (20 mm) diameter color coded head. 

B.  Color code as follows: 
1.  HVAC Equipment:  Yellow. 
2.  Fire Dampers and Smoke Dampers:  Red. 
3.  Heating/Cooling Valves:  Blue. 

 
PART 3  EXECUTION 

 
3.01  PREPARATION 

 
A.  Degrease and clean surfaces to receive adhesive for identification materials. 

 
3.02  INSTALLATION 

 
A.  Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer. 
 

B.  Install tags with corrosion resistant chain. 
 

C.  Install plastic pipe markers in accordance with manufacturer's instructions. 
 

D.  Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished grade, 
directly above buried pipe. 

 
E.  Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices 

with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags. 
 

F.  Identify control panels and major control components outside panels with plastic nameplates. 

G.  Identify thermostats relating to terminal boxes or valves with nameplates. 

H.  Identify valves in main and branch piping with tags. 
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I.  Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner of 

panel closest to equipment. 
 

END OF SECTION 
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SECTION 23 05 93 

 
 
 

PART 1  GENERAL 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

 
1.01  SECTION INCLUDES 

 
A.  Testing, adjustment, and balancing of air systems. 

 
B.  Testing, adjustment, and balancing of  hydronic systems. 

 
C.  Measurement of final operating condition of HVAC systems. 

D.  Commissioning activities. 

1.02  RELATED REQUIREMENTS 
 

A.  Section 01 40 00 - Quality Requirements:  Employment of testing agency and payment for 
services. 

 
B.  Section 01 91 13 - General Commissioning Requirements:  Commissioning requirements that 

apply to all types of work. 
 

C.  Section 23 08 00 - Commissioning of HVAC. 
 

1.03  REFERENCE STANDARDS 
 

A.  NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 
National Environmental Balancing Bureau; 2005, Seventh Edition. 

 
B.  SMACNA (TAB) - HVAC Systems Testing, Adjusting, and Balancing; Sheet Metal and Air 

Conditioning Contractors' National Association; 2002. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be 
followed and the specific approach for each system and component. 
1.  Submit to Delaware Engineering and Design Corporation. 
2.  Include at least the following in the plan: 

a.  List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used. 

b.  Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each. 

c.  Discussion of what notations and markings will be made on the duct and piping 
drawings during the process. 

d.  Final test report forms to be used. 
e.  Detailed step-by-step procedures for TAB work for each system and issue, including: 

1)  Terminal flow calibration (for each terminal type). 
2)  Diffuser proportioning. 
3)  Branch/submain proportioning. 
4)  Total flow calculations. 
5)  Rechecking. 
6)  Diversity issues. 

f.  Expected problems and solutions, etc. 
g.  Details of how TOTAL flow will be determined; for example: 
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1)  Air:  Sum of terminal flows via control system calibrated readings or via hood 

readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA 
flow stations. 

2)  Water:  Pump curves, circuit setter, flow station, ultrasonic, etc. 
h.  Confirmation of understanding of the outside air ventilation criteria under all conditions. 
i.  Method of verifying and setting minimum outside air flow rate will be verified and set 

and for what level (total building, zone, etc.). 
j.  Procedures for formal deficiency reports, including scope, frequency and distribution. 

 
C.  Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 

balancing of systems and equipment to achieve specified performance. 
1.  Revise TAB plan to reflect actual procedures and submit as part of final report. 
2.  Submit draft copies of report for review prior to final acceptance of Project.  Provide final 

copies for Delaware Engineering and Design Corporation and for inclusion in operating and 
maintenance manuals. 

3.  Include actual instrument list, with manufacturer name, serial number, and date of 
calibration. 

4.  Form of Test Reports:  Where the TAB standard being followed recommends a report 
format use that; otherwise, follow ASHRAE Std 111. 

5.  Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units. 
6.  Include the following on the title page of each report: 

a.  Name of Testing, Adjusting, and Balancing Agency. 
b.  Address of Testing, Adjusting, and Balancing Agency. 
c.  Telephone number of Testing, Adjusting, and Balancing Agency. 
d.   Project name. 
e.  Project location. 
f.  Project Engineer. 
g. Project Contractor. 
h.  Report date. 

 
PART 2  PRODUCTS - NOT USED 

PART 3  EXECUTION 

3.01  GENERAL REQUIREMENTS 
 

A.  Perform total system balance in accordance with one of the following: 
1.  NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems. 
2.  SMACNA HVAC Systems Testing, Adjusting, and Balancing. 

 
B.  Begin work after completion of systems to be tested, adjusted, or balanced and complete work 

prior to Substantial Completion of the project. 
 

C.  Where HVAC systems and/or components interface with life safety systems, including fire and 
smoke detection, alarm, and control, coordinate scheduling and testing and inspection 
procedures with the authorities having jurisdiction. 

 
D.  TAB Agency Qualifications: 

1.  Company specializing in the testing, adjusting, and balancing of systems specified in this 
section. 

2.  Certified by one of the following: 
a.  NEBB, National Environmental Balancing Bureau:  www.nebb.org. 
b.  TABB, The Testing, Adjusting, and Balancing Bureau of National Energy Management 

Institute:  www.tabbcertified.org. 
 

E.  TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency. 
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3.02  EXAMINATION 

 
A.  Verify that systems are complete and operable before commencing work.  Ensure the following 

conditions: 
1.  Systems are started and operating in a safe and normal condition. 
2.  Temperature control systems are installed complete and operable. 
3.  Proper thermal overload protection is in place for electrical equipment. 
4.  Final filters are clean and in place.  If required, install temporary media in addition to final 

filters. 
5.  Duct systems are clean of debris. 
6.  Fans are rotating correctly. 
7.  Fire and volume dampers are in place and open. 
8.  Air coil fins are cleaned and combed. 
9.  Access doors are closed and duct end caps are in place. 
10.  Air outlets are installed and connected. 
11.  Duct system leakage is minimized. 
12.  Hydronic systems are flushed, filled, and vented. 
13.  Pumps are rotating correctly. 
14.  Proper strainer baskets are clean and in place. 
15.  Service and balance valves are open. 

 
B.  Submit field reports.  Report defects and deficiencies that will or could prevent proper system 

balance. 
 

C.  Beginning of work means acceptance of existing conditions. 
 

3.03  PREPARATION 
 

A.  Hold a pre-balancing meeting at least one week prior to starting TAB work. 
1.  Require attendance by all installers whose work will be tested, adjusted, or balanced. 

 
B.  Provide instruments required for testing, adjusting, and balancing operations.  Make instruments 

available to Delaware Engineering and Design Corporation to facilitate spot checks during 
testing. 

 
3.04  ADJUSTMENT TOLERANCES 

 
A.  Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems 

and plus or minus 10 percent of design for return and exhaust systems. 
 

B.  Hydronic Systems:  Adjust to within plus or minus 10 percent of design. 
 

3.05  RECORDING AND ADJUSTING 
 

A.  Ensure recorded data represents actual measured or observed conditions. 
 

B.  Permanently mark settings of valves, dampers, and other adjustment devices allowing settings 
to be restored.  Set and lock memory stops. 

 
C.  After adjustment, take measurements to verify balance has not been disrupted or that such 

disruption has been rectified. 
 

D.  Leave systems in proper working order, replacing belt guards, closing access doors, closing 
doors to electrical switch boxes, and restoring thermostats to specified settings. 

 
3.06  AIR SYSTEM PROCEDURE 

 
A.  Adjust air handling and distribution systems to provide required or design supply, return, and 

exhaust air quantities at site altitude. 
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B.  Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 

duct. 
 

C.  Measure air quantities at air inlets and outlets. 
 

D.  Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 
and noise. 

 
E.  Use volume control devices to regulate air quantities only to extend that adjustments do not 

create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers and splitters. 

 
F.  Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required. 

Vary branch air quantities by damper regulation. 
 

3.07  WATER SYSTEM PROCEDURE 
 

A.  Adjust water systems to provide required or design quantities. 
 

B.  Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to determine 
flow rates for system balance.  Where flow metering devices are not installed, base flow balance 
on temperature difference across various heat transfer elements in the system. 

 
C.  Adjust systems to provide specified pressure drops and flows through heat transfer elements 

prior to thermal testing.  Perform balancing by measurement of temperature differential in 
conjunction with air balancing. 

D.   Effect system balance with automatic control valves fully open to heat transfer elements. 

E.  Effect adjustment of water distribution systems by means of balancing cocks, valves, and 
fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point. 

 
3.08  COMMISSIONING 

A.  See Sections 01 91 13 and 23 08 00 for additional requirements. 

B.  Perform prerequisites prior to starting commissioning activities. C.

  Fill out Prefunctional Checklists for: 
1.  Air side systems. 
2.  Water side systems. 

 
D.  Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the 

final TAB report. 
 

E.  Re-check a random sample equivalent to 10 percent of the final TAB report data as directed by 
Commissioning Authority. 
1.  Original TAB agency shall execute the re-checks, witnessed by the Commissioning 

Authority. 
2.  Use the same test instruments as used in the original TAB work. 
3.  Failure of more than 10 percent of the re-checked items of a given system shall result in 

the rejection of the system TAB report; rebalance the system, provide a new system TAB 
report, and repeat random re-checks. 

4.  For purposes of re-check, failure is defined as follows: 
a.  Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument 

reading. 
b.  Minimum Outside Air Flow:  Deviation of more than 20 percent of instrument reading; 

for inlet vane or VFD OSA compensation system using linear proportional control, 
deviation of more than 30 percent at intermediate supply flow. 

c.  Temperatures:  Deviation of more than one degree F (0.5 degree C). 
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d.  Air and Water Pressures:  Deviation of more than 10 percent of full scale of test 

instrument reading. 
e.  Sound Pressures:  Deviation of more than 3 decibels, with consideration for variations 

in background noise. 
5.  For purposes of re-check, a whole system is defined as one in which inaccuracies will have 

little or no impact on connected systems; for example, the air distribution system served 
by one air handler or the hydronic chilled water supply system served by a chiller or the 
condenser water system. 

 
F.  In the presence of the Commissioning Authority, verify that: 

1.  Final settings of all valves, splitters, dampers and other adjustment devices have been 
permanently marked. 

2.  The air system is being controlled to the lowest possible static pressure while still meeting 
design loads, less diversity; this shall include a review of TAB methods, established control 
setpoints, and physical verification of at least one leg from fan to diffuser having all 
balancing dampers wide open and that during full cooling of all terminal units taking off 
downstream of the static pressure sensor, the terminal unit on the critical leg has its 
damper 90 percent or more open. 

3.  The water system is being controlled to the lowest possible pressure while still meeting 
design loads, less diversity; this shall include a review of TAB methods, established control 
setpoints, and physical verification of at least one leg from the pump to the coil having all 
balancing valves wide open and that during full cooling the cooling coil valve of that leg is 
90 percent or more open. 

 
3.09  SCOPE 

 
A.  Test, adjust, and balance the following: 

 
3.10  MINIMUM DATA TO BE REPORTED 

 

 
END OF SECTION 
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SECTION 23 07 13 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Glass Fiber, Flexible. 
 

B.  Polyisocyanurate, Rigid 
 

C.  Duct insulation. 
 

1.02  RELATED REQUIREMENTS 

DUCT INSULATION 

 
A.  Section 23 05 53 - Identification for HVAC Piping and Equipment. 

B.  Section 23 31 00 - HVAC Ducts and Casings 

1.03  REFERENCE STANDARDS 
 

A.  ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus; 2010. 

 
B.  ASTM C553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and 

Industrial Applications; 2011. 

C.  ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation; 2010. 

D.  ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and 
Sound Absorbing Material); 2012. 

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

2012. 

F.  ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2010. 

G.  NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 
National Fire Protection Association; 2006. 

 
H.  SMACNA (DCS) - HVAC Duct Construction Standards; Sheet Metal and Air Conditioning 

Contractors' National Association; 2005. 
 

I.  UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; Current Edition, Including All Revisions. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations. 
 

1.05  QUALITY ASSURANCE 
 

A.  Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section with not less than three years of documented experience. 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

 
A.  Accept materials on site in original factory packaging, labelled with manufacturer's identification, 

including product density and thickness. 
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B.  Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical 

damage, by storing in original wrapping. 
 

1.07  FIELD CONDITIONS 
 

A.  Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, 
and insulation cements. 

 
B.  Maintain temperature during and after installation for minimum period of 24 hours. 

 
PART 2  PRODUCTS 

 
2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

 
A.  Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 

when tested in accordance with ASTM E84, NFPA 255, or UL 723. 
 

2.02  GLASS FIBER, FLEXIBLE 
 

A.  Manufacturer: 
1.  Knauf Insulation:  www.knaufusa.com. 
2.  Johns Manville Corporation:  www.jm.com. 
3.  Owens Corning Corp:  www.owenscorning.com. 
4.  CertainTeed Corporation; :  www.certainteed.com. 

 
B.  Insulation:  ASTM C553; flexible, noncombustible blanket. 

1.  'K' ('Ksi') value:  0.26 at 75 degrees F (0.038 at 24 degrees C), when tested in accordance 
with ASTM C518. 

2.  Minimum Density of 1.0 PCF. 
 

C.  Vapor Barrier Jacket: 
1.  0.0032 inch (0.081 mm) vinyl. 
2.  Moisture Vapor Permeability:  1.3 perm inch (1.9 ng/Pa s m), when tested in accordance 

with ASTM E96/E96M. 
3.  Secure with pressure sensitive tape. 

 
2.03  POLYISOCYANURATE,RIGID 

 
A.  Insulation consists of a pre-manufactured panel system consisting of four (4) piece interlocking 

panels. 
 

B.  The interlocking panels shall be constructed of Dow Thermax polyisocyanurate insulation, ASTM 
D-1622, normal 2 pcf. 
1.  Water vapor transmission as permeance less than 0.03, per ASTM E-96; 
2.  Water absorption less than 0.3% (24 Hours), per ASTM C-209. 
3.  Flexural strenght more than 40 psi, per ASTM C-203. 

 
C.  Operating temperature range of -100 deg. F to +250 deg. F. 

 
D.  Insulation shall be clad with 0.032" thick embossed aluminum and sealed with vapor barrier 

compound.  All joints shall interlock to ensure a thermal seal with no pass through seams. 

E.  Panels shall be secured with #10 self-tapping stainless screws with weather seal washers. 

F.   Manufacturers: 
1.  P.T.M. Manufacturing, LLC Model Techna-Duc. 
2.  Fab-Rite Exterior Duct Cladding System 
3.  Substitutions:  See Section 01 60 00 - Product Requirements. 

G.  Insulation shall be provided with a 20-year warranty. 
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PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that ducts have been tested before applying insulation materials. 

B.  Verify that surfaces are clean, foreign material removed, and dry. 

3.02  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
1.  For rigid polyisocyanurate, installation shall only be completed by manufacturer licensed 

contractors. 
 

B.  Insulated ducts conveying air below ambient temperature: 
1.  Provide insulation with vapor barrier jackets. 
2.  Finish with tape and vapor barrier jacket. 
3.  Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
4.  Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, 

and expansion joints. 
 

C.  Insulated ducts conveying air above ambient temperature: 
1.  Provide with or without standard vapor barrier jacket. 
2.  Insulate fittings and joints.  Where service access is required, bevel and seal ends of 

insulation. 
 

3.03  SCHEDULES 
 

A.  Exhaust Ducts Within 10 ft (3 m) of Exterior Openings: 2 inches thick, flexible glass fiber 
 

B.  Outside Air Intake Ducts: 2 inches thick, flexible glass fiber 
 

C.  Supply Ducts: 2 inches thick, flexible glass fiber 
 

D.  Return Ducts: 1 inch thick, flexible glass fiber 
 

E.  Ducts Exposed to Outdoors: 2 inches thick, rigid polyisocyanurate 
 

 
END OF SECTION 
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SECTION 23 07 19 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Piping insulation. 
 

B.  Jackets and accessories. 
 

1.02  RELATED REQUIREMENTS 

HVAC PIPING INSULATION 

 
A.  Section 07 84 00 - Firestopping. 

 
B.  Section 23 21 13 - Hydronic Piping:  Placement of hangers and hanger inserts. 

 
1.03  REFERENCE STANDARDS 

A.  ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2010. 

B.  ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
[Metric]; 2010. 

 
C.  ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 

Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2010. 
 

D.  ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular Form; 2011. 

 
E.  ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2012. 

 
F.  ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 

Stainless Steel; 2008. 
 

G.  ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2012. 

 
H.  ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2010. 

 
I.  NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 

National Fire Protection Association; 2006. 
 

J.  UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; 
Underwriters Laboratories Inc.; Current Edition, Including All Revisions. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations. 
 

1.05  QUALITY ASSURANCE 
 

A.  Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with not less than three years of documented experience. 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

 
A.  Accept materials on site, labeled with manufacturer's identification, product density, and 

thickness. 
 

1.07  FIELD CONDITIONS 
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A.  Maintain ambient conditions required by manufacturers of each product. 

 
B.  Maintain temperature before, during, and after installation for minimum of 24 hours. 

 
PART 2  PRODUCTS 

 
2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION 

 
A.  Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, 

when tested in accordance with ASTM E84, NFPA 255, or UL 723. 
 

2.02  GLASS FIBER 
 

A.  Manufacturers: 
1.  Knauf Insulation:  www.knaufusa.com. 
2.  Johns Manville Corporation:  www.jm.com. 
3.  Owens Corning Corp:  www.owenscorning.com. 
4.  CertainTeed Corporation; :  www.certainteed.com. 

 
B.  Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible. 

1.  'K' ('Ksi') value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C). 
2.  Maximum service temperature:  850 degrees F (454 degrees C). 
3.  Maximum moisture absorption:  0.2 percent by volume. 

 
C.  Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to 

jacket. 
1.  'K' ('Ksi') value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C). 
2.  Maximum service temperature:  650 degrees F (343 degrees C). 
3.  Maximum moisture absorption:  0.2 percent by volume. 

 
D.  Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; 

moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 
perm-inches (0.029 ng/Pa s m). 

 
2.03  FLEXIBLE ELASTOMERIC CELLULAR INSULATION 

 
A.  Manufacturer: 

1.  Armacell International:  www.armacell.com. 
2.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534 

Grade 3; use molded tubular material wherever possible. 
1.  Minimum Service Temperature:  -40 degrees F (-40 degrees C). 
2.  Maximum Service Temperature:  220 degrees F (104 degrees C). 
3.  Connection:  Waterproof vapor barrier adhesive. 

 
2.04  JACKETS 

 
A.  PVC Plastic. 

1.  Manufacturers: 
a.  Johns Manville Corporation:  www.jm.com. 
b.  Substitutions:  See Section 01 60 00 - Product Requirements. 

2.  Jacket:  One piece molded type fitting covers and sheet material, off-white color. 
a.  Minimum Service Temperature:  0 degrees F (-18 degrees C). 
b.  Maximum Service Temperature:  150 degrees F (66 degrees C). 
c.  Moisture Vapor Permeability:  0.002 perm inch (0.0029 ng/Pa s m), maximum, when 

tested in accordance with ASTM E96/E96M. 
d.  Thickness:  10 mil (0.25 mm). 
e.  Connections:  Brush on welding adhesive. 
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B.  Canvas Jacket:  UL listed 6 oz/sq yd (220 g/sq m) plain weave cotton fabric treated with dilute 

fire retardant lagging adhesive. 
1.  Lagging Adhesive: 

a.  Compatible with insulation. 
 

C.  Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet. 
1.  Thickness:  0.016 inch (0.40 mm) sheet. 
2.  Finish:  Embossed. 
3.  Joining:  Longitudinal slip joints and 2 inch (50 mm) laps. 
4.  Fittings:  0.016 inch (0.4 mm) thick die shaped fitting covers with factory attached 

protective liner. 
5.  Metal Jacket Bands:  3/8 inch (10 mm) wide; 0.015 inch (0.38 mm) thick aluminum. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that piping has been tested before applying insulation materials. 

B.  Verify that surfaces are clean and dry, with foreign material removed. 

3.02  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
 

B.  Exposed Piping:  Locate insulation and cover seams in least visible locations. 
 

C.  Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including 
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion 
joints. 

 
D.  Glass fiber insulated pipes conveying fluids below ambient temperature: 

1.  Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic. 

2.  Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers. 

 
E.  For hot piping conveying fluids 140 degrees F (60 degrees C) or less, do not insulate flanges 

and unions at equipment, but bevel and seal ends of insulation. 
 

F.  For hot piping conveying fluids over 140 degrees F (60 degrees C), insulate flanges and unions 
at equipment. 

 
G.  Glass fiber insulated pipes conveying fluids above ambient temperature: 

1.  Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples. 

2.  Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining 
pipe.  Finish with glass cloth and adhesive or PVC fitting covers. 

 
H.  Inserts and Shields: 

1.  Application:  Piping 1-1/2 inches (40 mm) diameter or larger. 
2.  Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3.  Insert location:  Between support shield and piping and under the finish jacket. 
4.  Insert configuration:  Minimum 6 inches (150 mm) long, of same thickness and contour as 

adjoining insulation; may be factory fabricated. 
 

I.  Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at 
supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00. 
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J.  Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet (3 meters) 

above finished floor):  Finish with canvas jacket sized for finish painting. 
 

K.  Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with 
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced 
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of 
horizontal piping. Provide two coats of UV resistant finish for flexible elastomeric cellular 
insulation without jacketing. 

 
L.  Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material, 

thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer. 
Cover with aluminum jacket with seams located on bottom side of horizontal piping. 

 
3.03  SCHEDULE 

 
A.  Heating Systems: 

1.  Heating Water Supply and Return: 2" Glass Fiber 
 

B.  Cooling Systems: 
1.  Chilled Water: 2" Glass Fiber 
2.  Condenser Water: No insulation 
3.  Glycol Cooling Supply and Return: 2" Glass Fiber 
4.  Condensate Drains from Cooling Coils: 1/2" Flexible Elastomeric Celluar Insulation 

 
C.  Other Systems: 

1.  Piping Exposed to Freezing with Heat Tracing: 2" glass fiber with aluminum jacketing 
 

 
END OF SECTION 
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SECTION 23 08 00 

 
 
 

PART 1  GENERAL 
 

1.01  SUMMARY 

COMMISSIONING OF HVAC 

 
A.  See Section 01 91 13 - General Commissioning Requirements for overall objectives; comply with 

the requirements of Section 01 91 13. 
 

B.  This section covers the Contractor's responsibilities for commissioning; each subcontractor or 
installer responsible for the installation of a particular system or equipment item to be 
commissioned is responsible for the commissioning activities relating to that system or 
equipment item. 

 
C.  The following HVAC equipment is to be commissioned, including commissioning activities for 

the following specific items: 
1.  Control system. 
2.  Piping systems and equipment. 
3.  Boilers. 
4.  Other equipment and systems explicitly identified elsewhere in Contract Documents as 

requiring commissioning. 
 

1.02  RELATED REQUIREMENTS 
 

A.  Section 01 78 00 - Closeout Submittals:  Scope and procedures for operation and maintenance 
manuals and project record documents. 

 
B.  Section 01 79 00 - Demonstration and Training:  Scope and procedures for Delaware 

Department of Transportation personnel training. 
 

C.  Section 01 91 13 - Commissioning:  Commissioning requirements that apply to all types of work. 

D.  Section 23 09 50 - Building Automation System (BAS) General 

E.  Section 23 09 59 - BAS System Commissioning 
 

1.03  REFERENCE STANDARDS 
 

A.  ASHRAE Guideline 1.1 - The HVAC Commissioning Process; 2007 
 

1.04  SUBMITTALS 
 

A.  Contractor shall draft Prefunctional Checklists and Functional Test Procedures for systems 
being commissioned:  Detailed written plan indicating the procedures to be followed to test, 
checkout and adjust the control system prior to full system Functional Testing; include at least 
the following for each type of equipment controlled: 
1.  System name. 
2.  List of devices. 
3.  Step-by-step procedures for testing each controller after installation, including: 

a.  Process of verifying proper hardware and wiring installation. 
b.  Process of downloading programs to local controllers and verifying that they are 

addressed correctly. 
c.  Process of performing operational checks of each controlled component. 
d.  Plan and process for calibrating valve and damper actuators and all sensors. 
e.  Description of the expected field adjustments for transmitters, controllers and control 

actuators should control responses fall outside of expected values. 
4.  Copy of proposed log and field checkout sheets to be used to document the process; 

include space for initial and final read values during calibration of each point and space to 
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specifically indicate when a sensor or controller has “passed” and is operating within the 
contract parameters. 

5.  Description of the instrumentation required for testing. 
6.  Indicate what tests on what systems should be completed prior to TAB using the control 

system for TAB work.  Coordinate with the Commissioning Authority and TAB contractor for 
this determination. 

 
B.  Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of 

Commissioning Authority. 

C.  HVAC Control System O&M Manual Requirements.  Submit as required in section 23 09 59. 

D.  Project Record Documents:  See Section 01 78 00 for additional requirements. 
1.  Submit updated version of control system documentation, for inclusion with operation and 

maintenance data. 
2.  Show actual locations of all static and differential pressure sensors (air, water and building 

pressure) and air-flow stations on project record drawings. 
 

E.  Draft Training Plan:  In addition to requirements specified in Section 01 79 00, include: 
1.  Follow the recommendations of ASHRAE Guideline 1. 
2.  Control system manufacturer's recommended training. 
3.  Demonstration and instruction on function and overrides of any local packaged controls not 

controlled by the HVAC control system. 
 

F.  Training Manuals:  See Section 01 79 00 for additional requirements. 
1.  Provide three extra copies of the controls training manuals in a separate manual from the 

O&M manuals. 
 

PART 2  PRODUCTS 
 

2.01  TEST EQUIPMENT 
 

A.  Provide all standard testing equipment required to perform startup and initial checkout and 
required functional performance testing; unless otherwise noted such testing equipment will NOT 
become the property of Delaware Department of Transportation. 

 
B.  Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific 

to a piece of equipment, are only available from the vendor, and are required in order to 
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as 
part of the work at no extra cost to Delaware Department of Transportation; such equipment, 
tools, and instruments are to become the property of Delaware Department of Transportation. 

 
PART 3  EXECUTION 

 
3.01  PREPARATION 

 
A.  Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning, 

equipment start-up and testing, adjusting, and balancing start and completion for use by the 
Commissioning Authority; update the schedule as appropriate. 

 
B.  Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning, 

startup of each piece of equipment and testing, adjusting, and balancing will occur; when 
commissioning activities not yet performed or not yet scheduled will delay construction notify 
ahead of time and be proactive in seeing that the Commissioning Authority has the scheduling 
information needed to efficiently execute the commissioning process. 

 
C.  Put all HVAC equipment and systems into operation and continue operation during each working 

day of testing, adjusting, and balancing and commissioning, as required. 
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D.  Provide test holes in ducts and plenums where directed to allow air measurements and air 

balancing; close with an approved plug. 
 

E.  Provide temperature and pressure taps in accordance with the contract documents. 
1.  Provide a pressure/temperature plug at each water sensor that is an input point to the 

control system. 
 

3.02  INSPECTING AND TESTING - GENERAL 
 

A.  Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment or 
other assembly to be commissioned. 

 
B.  Perform the Functional Tests directed by the Commissioning Authority for each item of 

equipment or other assembly to be commissioned. 

C.  Provide two-way radios for use during the testing. 

D.  Valve/Damper Stroke Setup and Check: 
1.  For all valve/damper actuator positions checked, verify the actual position against the 

control system readout. 
2.  Set pump/fan to normal operating mode. 
3.  Command valve/damper closed; visually verify that valve/damper is closed and adjust 

output zero signal as required. 
4.  Command valve/damper open; verify position is full open and adjust output signal as 

required. 
5.  Command valve/damper to a few intermediate positions. 
6.  If actual valve/damper position does not reasonably correspond, replace actuator or add 

pilot positioner (for pneumatics). 
 

E.  Closure for Heating Coil Valves - Normally Open: 
1.  Set heating setpoint 20 degrees F (11 degrees C) above room temperature. 
2.  Observe valve open. 
3.  Remove control air or power from the valve and verify that the valve stem and actuator 

position do not change. 
4.  Restore to normal. 
5.  Set heating setpoint to 20 degrees F (11 degrees C) below room temperature. 
6.  Observe the valve close. 

 
F.  Closure for Cooling Coil Valves - Normally Closed: 

1.  Set cooling setpoint 20 degrees F (11 degrees C) above room temperature. 
2.  Observe the valve close. 
3.  Remove control air or power from the valve and verify that the valve stem and actuator 

position do not change. 
4.  Restore to normal. 
5.  Set cooling setpoint to 20 degrees F (11 degrees C) below room temperature. 
6.  Observe valve open. 
7.  Restore to normal. 

 
G.  Coil Valve Leak Check: 

1.  Method 1 - Water Temperature With 2-Way Valve: 
a.  Calibrate water temperature sensors on each side of coil to be within 0.2 degree F 

(0.1 degree C ) of each other. 
b.  Turn off air handler fans, close outside air dampers. Keep pump running.  Make sure 

appropriate coil dampers are open. 
c.  Normally closed valves will close. 
d.  Override normally open valves to the closed position. 
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e.  After 10 minutes observe water delta T across coil.  If it is greater than 2 degrees F ( 

(one degree C ), leakage is probably occurring. 
f.  Reset valve stroke to close tighter. 
g.  Repeat test until compliance is achieved. 

 
H.  Isolation Valve or System Valve Leak Check:  For valves not by coils. 

1.  With full pressure in the system, command valve closed. 
2.  Use an ultra-sonic flow meter to detect flow or leakage. 

 
I.  Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to 

Delaware Department of Transportation. 
 

3.03  TAB COORDINATION 
 

A.  TAB:  Testing, adjusting, and balancing of HVAC. 
 

B.  Coordinate commissioning schedule with TAB schedule. 

C.  Review the TAB plan to determine the capabilities of the control system toward completing TAB. 

D.  Provide all necessary unique instruments and instruct the TAB technicians in their use; such as 
handheld control system interface for setting terminal unit boxes, etc. 

 
E.  Have all required Prefunctional Checklists, calibrations, startup and component Functional Tests 

of the system completed and approved by the Commissioning Authority prior to starting TAB. 
 

F.  Provide a qualified control system technician to operate the controls to assist the TAB 
technicians or provide sufficient training for the TAB technicians to operate the system without 
assistance. 

 
3.04  CONTROL SYSTEM FUNCTIONAL TESTING 

 
A.  Coordinate with Section 23 09 59 for requirements. 

 
3.05  OPERATION AND MAINTENANCE MANUALS 

 
A.  See Section 01 78 00 for additional requirements. 

 
B.  Add design intent documentation furnished by Delaware Engineering and Design Corporation to 

manuals prior to submission to Delaware Department of Transportation. 
 

C.  Submit manuals related to items that were commissioned to Commissioning Authority for 
review; make changes recommended by Commissioning Authority. 

 
D.  Commissioning Authority will add commissioning records to manuals after submission to 

Delaware Department of Transportation. 
 

3.06  DEMONSTRATION AND TRAINING 
 

A.  See Section 01 79 00 for additional requirements. 

B. Coordinate with Section 23 09 59 for requirements. 

C.  These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and 
demonstrations to the Commissioning Authority during Functional Testing. 

 
D.  Provide classroom and hands-on training of Delaware Department of Transportation's designated 

personnel on operation and maintenance of the HVAC system, control system, and all 
equipment items indicated to be commissioned.  Provide the following minimum durations of 
training: 
1.  Boilers and System:  8 hours. 
2.  Piping Systems:  2 hours. 
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3.  Air Handling Units:  1 hours. 

 

E. TA 
afte 

B Review:  Instruct Delaware Department of Transportation's personnel for minimum 2 hours, 
r completion of TAB, on the following: 

 1. Review final TAB report, explaining the layout and meanings of each data type. 
 2. Discuss any outstanding deficient items in control, ducting or design that may affect the 

proper delivery of air or water. 
 3. 

 
4. 

Identify and discuss any terminal units, duct runs, diffusers, coils, fans and pumps that are 
close to or are not meeting their design capacity. 
Discuss any temporary settings and steps to finalize them for any areas that are not 

  finished. 
 5. Other salient information that may be useful for facility operations, relative to TAB. 

F.  Provide the services of manufacturer representatives to assist instructors where necessary. 
 

G.  Provide the services of the HVAC controls instructor at other training sessions, when requested, 
to discuss the interaction of the controls system as it relates to the equipment being discussed. 
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SECTION 23 09 13 

 
 
 

PART 1  GENERAL 

INSTRUMENTATION AND CONTROL DEVICES FOR HVAC 

 
1.01  SECTION INCLUDES 

A.  Air supply system. 

B.  Thermostats. 

C.  Control valves. 
 

D.   Automatic dampers. 

E.  Damper operators. 

F.  Time clocks. 

G.  Miscellaneous accessories. 
 

1.02  RELATED REQUIREMENTS 
 

A.  Section 23 21 13 - Hydronic Piping:  Installation of control valves, flow switches, temperature 
sensor sockets, gage taps. 

 
B.  Section 23 33 00 - Air Duct Accessories:  Installation of automatic dampers. 

C.   Section 26 27 26 - Wiring Devices:  Elevation of exposed components. 

D.  Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections. 
 

1.03  REFERENCE STANDARDS 
 

A.  AMCA 500-D - Laboratory Methods for Testing Dampers for Rating; Air Movement and Control 
Association International, Inc.; 2012. 

 
B.  NEMA DC 3 - Residential Controls - Electrical Wall-Mounted Room Thermostats; National 

Electrical Manufacturers Association; 2008. 
 

C.  NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association; 2008. 

 
1.04  ADMINISTRATIVE REQUIREMENTS 

 
A.  Preinstallation Meeting:  Conduct a preinstallation meeting one week before starting work of this 

section; require attendance by all affected installers. 
 

1.05  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide description and engineering data for each control system component. 
Include sizing as requested.  Provide data for each system component and software module. 

 
C.  Shop Drawings:  Indicate complete operating data, system drawings, wiring diagrams, and 

written detailed operational description of sequences.  Submit schedule of valves indicating 
size, flow, and pressure drop for each valve.  For automatic dampers indicate arrangement, 
velocities, and static pressure drops for each system. 

 
D.   Design Data:  Provide design data for sizing and selection of compressor. 

E.  Manufacturer's Instructions:  Provide for all manufactured components. 
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F.  Project Record Documents:  Record actual locations of control components, including panels, 

thermostats, and sensors.  Accurately record actual location of control components, including 
panels, thermostats, and sensors. 
1.  Revise shop drawings to reflect actual installation and operating sequences. 

 
G.  Operation and Maintenance Data:  Include inspection period, cleaning methods, recommended 

cleaning materials, and calibration tolerances. 
 

H.  Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Delaware 
Department of Transportation s name and registered with manufacturer. 

 
I.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 

in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 

 
1.06  QUALITY ASSURANCE 

 
A.  Designer Qualifications:  Design system under direct supervision of a Professional Engineer 

experienced in design of this work and licensed at Bridgeville, Delaware. 
 

B.  Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 
this section with minimum three years documented experience. 

 
C.  Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc., as suitable for the purpose specified and indicated. 
 

1.07  WARRANTY 
 

A.  See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.    . 
 

2.02  EQUIPMENT - GENERAL 
 

A.  Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 
Inc., as suitable for the purpose specified and indicated. 

 
2.03  CONTROL PANELS 

 
A.  Unitized cabinet type for each system under automatic control with relays and controls mounted 

in cabinet and temperature indicators, pressure gages, pilot lights, push buttons and switches 
flush on cabinet panel face. 

 
B.  NEMA 250, general purpose utility enclosures with enamelled finished face panel. 

C.   Provide common keying for all panels. 

2.04  CONTROL VALVES 
 

A.  Globe Pattern: 
1.  Up to 2 inches (50 mm):  Bronze body, bronze trim, rising stem, renewable composition 

disc, screwed ends with backseating capacity repackable under pressure. 
 

B.  Electronic Operators: 
1.  Valves shall spring return to normal position as indicated on freeze, fire, or temperature 

protection. 
2.  Select operator for full shut off at maximum pump differential pressure. 

 
2.05  DAMPERS 
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A.  Performance:  Test in accordance with AMCA 500-D. 

 
B.  Frames:  Galvanized steel, welded or riveted with corner reinforcement, minimum 12 gage (2.7 

mm). 
 

C.  Blades:  Galvanized steel, maximum blade size 8 inches (200 mm) wide, 48 inches (1200 mm) 
long, minimum 22 gage (0.85 mm), attached to minimum 1/2 inch (13 mm) shafts with set 
screws. 

 
D.   Blade Seals:  Synthetic elastomeric inflatable mechanically attached, field replaceable. 

E.  Jamb Seals:  Spring stainless steel. 

F.  Shaft Bearings:  Oil impregnated sintered bronze. 
 

G.  Linkage Bearings:  Oil impregnated sintered bronze. 
 

H.  Leakage:  Less than one percent based on approach velocity of 2000 ft/min (10 m/sec) and 4 
inches wg (1.0 kPa). 

 
I.  Maximum Pressure Differential:  6 inches wg (1.5 kPa). 

 
J.  Temperature Limits:  -40 to 200 degrees F (-40 to 93 degrees C). 

 
2.06  DAMPER OPERATORS 

 
A.  General:  Provide smooth proportional control with sufficient power for air velocities 20 percent 

greater than maximum design velocity and to provide tight seal against maximum system 
pressures.  Provide spring return for two position control and for fail safe operation. 
1.  Provide sufficient number of operators to achieve unrestricted movement throughout 

damper range. 
2.  Provide one operator for maximum 36 sq ft (3.24 sq m) damper section. 

 
B.  Electric Operators: 

1.  Spring return, adjustable stroke motor having oil immersed gear train, with auxiliary end 
switch. 

 
2.07  INPUT/OUTPUT SENSORS 

 
A.  Temperature Sensors: 

 
B.  Static Pressure Sensors: 

1.  Unidirectional with ranges not exceeding 150 percent of maximum expected input. 
2.  Temperature compensate with typical thermal error or 0.06 percent of full scale in 

temperature range of 40 to 100 degrees F (5 to 40 degrees C). 
3.  Accuracy:  One percent of full scale with repeatability 0.3 percent. 
4.  Output:  0 - 5 vdc with power at 12 to 28 vdc. 

 
C.  Equipment Operation Sensors: 

1.  Status Inputs for Fans:  Differential pressure switch with adjustable range of 0 to 5 inches 
wg (0 to 1250 Pa). 

2.  Status Inputs for Pumps:  Differential pressure switch piped across pump with adjustable 
pressure differential range of 8 to 60 psi (50 to 400 kPa). 

3.  Status Inputs for Electric Motors:  Current sensing relay with current transformers, 
adjustable and set to 175 percent of rated motor current. 

 
D.  Damper Position Indication:  Potentiometer mounted in enclosure with adjustable crank arm 

assembly connected to damper to transmit 0 - 100 percent damper travel. 
 

2.08  THERMOSTATS 
 

A.  Electric Room Thermostats: 
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1.  Type:  NEMA DC 3, 24 volts, with setback/setup temperature control. 
2.  Service:  cooling only. 
3.  Covers:  Locking with set point adjustment, with thermometer. 

 
B.  Room Thermostat Accessories: 

1.  Thermostat Covers:  Brushed aluminum. 
2.  Insulating Bases:  For thermostats located on exterior walls. 
3.  Thermostat Guards:  Metal mounted on separate base. 
4.  Adjusting Key:  As required for device. 

 
C.  Immersion Thermostat: 

1.  Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint 
and adjustable throttling range. 

 
D.  Airstream Thermostats: 

1.  Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint in 
middle of range and adjustable throttling range. 

2.  Averaging service remote bulb element:  7.5 feet (2.3 m). 
 

2.09  TIME CLOCKS 
 

A.  Seven day programming switch timer with synchronous timing motor and seven day dial, 
continuously charged Ni-cad battery driven power failure 8 hour carry over and multiple switch 
trippers to control systems for minimum of two and maximum of eight signals per day with two 
normally open and two normally closed output switches. 

 
2.10  TRANSMITTERS 

 
A.  Building Static Pressure Transmitter: 

1.  One pipe, direct acting, double bell, scale range 0.01 to 6.0 inch wg (.0025 to 1.5 kPa) 
positive or negative, and sensitivity of 0.0005 inch wg (0.125 Pa).  Transmit electronic 
signal to receiver with matching scale range. 

 
B.  Pressure Transmitters: 

1.  One pipe direct acting indicating type for gas, liquid, or steam service, range suitable for 
system, proportional electronic output. 

 
C.  Temperature Transmitters: 

1.  One pipe, directly proportional output signal to measured variable, linearity within plus or 
minus 1/2 percent of range for 200 degree F (93 degrees C) span and plus or minus 1 
percent for 50 degree F (10 degrees C) span, with 50 degrees F (10 degree C) temperature 
range, compensated bulb, averaging capillary, or rod and tube operation on 20 psig (138 
kPa) input pressure and 3 to 15 psig (20 to 100 kPa) output. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify existing conditions before starting work. 

B.  Verify that systems are ready to receive work. 

C.  Beginning of installation means installer accepts existing conditions. 
 

D.  Sequence work to ensure installation of components is complementary to installation of similar 
components in other systems. 

 
E.  Coordinate installation of system components with installation of mechanical systems 

equipment such as air handling units and air terminal units. 
 

F.  Ensure installation of components is complementary to installation of similar components. 
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G.  Coordinate installation of system components with installation of mechanical systems 

equipment such as air handling units and air terminal units. 
 

3.02  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
 

B.  Check and verify location of thermostats with plans and room details before installation.  Locate 
60 inches (1500 mm) above floor.  Align with lighting switches and humidistats.  Refer to 
Section 26 27 26. 

 
C.  Mount freeze protection thermostats using flanges and element holders. 

 
D.  Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elements outdoors 

with sun shield. 
 

E.  Provide separable sockets for liquids and flanges for air bulb elements. 
 

F.  Provide valves with position indicators and with pilot positioners where sequenced with other 
controls. 

 
G.  Provide mixing dampers of opposed blade construction arranged to mix streams.  Provide pilot 

positioners on mixed air damper motors.  Provide separate minimum outside air damper section 
adjacent to return air dampers with separate damper motor. 

 
H.  Provide isolation (two position) dampers of parallel blade construction. 

 
I.  Mount control panels adjacent to associated equipment on vibration free walls or free standing 

angle iron supports.  One cabinet may accommodate more than one system in same equipment 
room.  Provide engraved plastic nameplates for instruments and controls inside cabinet and 
engraved plastic nameplates on cabinet face. 

 
J.  Install "hand/off/auto" selector switches to override automatic interlock controls when switch is 

in "hand" position. 
 

K.  Provide conduit and electrical wiring in accordance with Section 26 27 17.  Electrical material 
and installation shall be in accordance with appropriate requirements of Division 26. 

 
3.03  MAINTENANCE 

 
A.  Provide service and maintenance of control system for two years from Date of Substantial 

Completion. 
 

B.  Provide complete service of controls systems, including call backs, and submit written report of 
each service call. 

 
END OF SECTION 
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SECTION 23 21 13 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Hydronic system requirements. 

HYDRONIC PIPING 

 
B.  Heating water piping, above grade. 

C.   Chilled water piping, above grade. 

D.  Condenser water piping, above grade. 
 

E.  Pipe and pipe fittings for: 
1.  Heating water piping system. 
2.  Chilled water piping system. 
3.  Condenser water piping system. 
4.  Equipment drains and overflows. 

F.  Pipe hangers and supports. 

G.  Unions, flanges, mechanical couplings, and dielectric connections. 
 

H.  Valves: 
1.  Gate valves. 
2.  Globe or angle valves. 
3.  Ball valves. 
4.  Butterfly valves. 
5.  Check valves. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment. 

B.  Section 23 05 53 - Identification for HVAC Piping and Equipment. 

C.  Section 23 07 19 - HVAC Piping Insulation. 

D.  Section 23 21 14 - Hydronic Specialties. 

E.  Section 23 25 00 - HVAC Water Treatment:  Pipe cleaning. 
 

1.03  REFERENCE STANDARDS 
 

A.  ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing 
Qualifications; The American Society of Mechanical Engineers; 2010. 

 
B.  ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 

Engineers; 2011. 
 

C.  ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998 (R2006). 

 
D.  ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of 

Mechanical Engineers; 2012 (ANSI B16.18). 
 

E.  ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; 2001 (R2010). 

F.   ASME B31.9 - Building Services Piping; 2011 (ANSI/ASME B31.9). 
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G.  ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The American 

Society of Mechanical Engineers; 2001 (R2005). 
 

H.  ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008 
(ANSI/ASME B31.9). 

 
I.  ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless; 2012. 
 

J.  ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 
Alloy Steel for Moderate and High Temperature Service; 2011a. 

K.  ASTM B32 - Standard Specification for Solder Metal; 2008. 

L.  ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009. 
 

M.   ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005 
(Reapproved 2011). 

 
N.  ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for 

Use in Piping Applications; 2007. 
 

O.  AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; 2011 and 
errata. 

 
P.  AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American 

Welding Society; 2004 and errata. 
 

Q.  AWS D1.1/D1.1M - Structural Welding Code - Steel; 2010. 
 

R.  AWWA C606 - Grooved and Shouldered Joints; 2011 (ANSI/AWWA C606). 
 

S.  AWWA C606 - Standard Specification for Grooved and Shouldered Joints; American Water 
Works Association; 2006. 

 
T.  MSS SP-58 - Pipe Hangers and Supports - Materials, Design and Manufacture, Selection, 

Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings 
Industry, Inc.; 2009. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Include data on pipe materials, pipe fittings, valves, and accessories.  Provide 

manufacturers catalogue information.  Indicate valve data and ratings. 
 

C.  Welders Certificate:  Include welders certification of compliance with ASME (BPV IX). 
 

1.05  QUALITY ASSURANCE 
 

A.  Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section, with minimum three years of documented experience. 

 
B.  Welder Qualifications:  Certify in accordance with ASME (BPV IX). 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

 
A.  Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

B.  Provide temporary protective coating on cast iron and steel valves. 

C.  Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 
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D.  Protect piping systems from entry of foreign materials by temporary covers, completing sections 

of the work, and isolating parts of completed system. 
 

1.07  FIELD CONDITIONS 
 

A.  Do not install underground piping when bedding is wet or frozen. 
 

PART 2  PRODUCTS 
 

2.01  HYDRONIC SYSTEM REQUIREMENTS 
 

A.  Comply with ASME B31.9 and applicable federal, state, and local regulations. 
 

B.  Piping:  Provide piping, fittings, hangers and supports as required, as indicated, and as follows: 
1.  Where more than one piping system material is specified, provide joining fittings that are 

compatible with piping materials and ensure that the integrity of the system is not 
jeopardized. 

2.  Use non-conducting dielectric connections whenever jointing dissimilar metals.  Provide 
shut off valve to allow for replacement of the fitting without draining the entire system.  The 
shut off valve shall be constructed of the material matching the pipe it's on. 

3.  Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless 
indicated otherwise. 

4.  Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated 
otherwise. 

 
C.  Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings 

to allow disconnection of components for servicing; do not use direct welded, soldered, or 
threaded connections. 

 
D.  Valves:  Provide valves where indicated: 

1.  Provide drain valves where indicated, and if not indicated provide at least at main shut-off, 
low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch (20 mm) gate 
valves with cap; pipe to nearest floor drain. 

2.  Isolate equipment using butterfly valves with lug end flanges or grooved mechanical 
couplings. 

3.  For throttling, bypass, or manual flow control services, use globe valves. 
4.  For throttling and isolation service in chilled and condenser water systems, use only 

butterfly valves. 
5.  In heating water or chilled water systems, butterfly valves may be used interchangeably 

with gate and globe valves. 
6.  For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly 

valves. 
 

E.  Welding Materials and Procedures:  Conform to ASME (BPV IX). 
 

2.02  HEATING WATER PIPING, ABOVE GRADE 
 

A.  The intent is to provide Copper Tube up to 2" and Steel piping for larger than 2".  However we 
would like to minimize the change in materials therefore, should a condition be found that 
maintaining one piping material for a short length in a size not listed for that material would 
reduce the amount of dielectric fitings, this condition shall be presented to the engineer for 
review. 

 
B.  Steel Pipe:  ASTM A53/A53M, Schedule 40, black, using one of the following joint types: 

1.  Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1 welded. 
 

C.  Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn, using one of the following joint 
types: 
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1.  Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper 

fittings. 
a.  Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver. 
b.  Braze:  AWS A5.8/A5.8M BCuP copper/silver alloy. 

2.  Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube. 
 

2.03  CHILLED WATER PIPING, ABOVE GRADE 
 

A.  The intent is to provide Copper Tube up to 2" and Steel piping for larger than 2".  However we 
would like to minimize the change in materials therefore, should a condition be found that 
maintaining one piping material for a short length in a size not listed for that material would 
reduce the amount of dielectric fitings, this condition shall be presented to the engineer for 
review. 

 
B.  Steel Pipe:  ASTM A53/A53M, Schedule 40, black; using one of the following joint types: 

1.  Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1 welded. 
2.  Threaded Joints:  ASME B16.3, malleable iron fittings. 
3.  Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical 

couplings. 
 

C.  Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), hard drawn; using one of the following 
joint types: 
1.  Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22, solder wrought copper 

fittings. 
a.  Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver. 
b.  Braze:  AWS A5.8/A5.8M BCuP copper/silver alloy. 

2.  Grooved Joints:  AWWA C606 grooved tube, fittings of same material,  and 
copper-tube-dimension mechanical couplings. 

3.  Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube. 
 

2.04  CONDENSER WATER PIPING, ABOVE GRADE 
 

A.  The intent is to provide Copper Tube up to 2" and Steel piping for larger than 2".  However we 
would like to minimize the change in materials therefore, should a condition be found that 
maintaining one piping material for a short length in a size not listed for that material would 
reduce the amount of dielectric fitings, this condition shall be presented to the engineer for 
review. 

 
B.  Steel Pipe:  ASTM A53/A53M, Schedule 40, black. 

1.  Welded Joints: ASTM A234/A234M, wrought steel welding type fittings with finish matching 
piping; AWS D1.1 welded. 

2.  Threaded Joints:  ASME B16.3, malleable iron fittings with finish matching piping. 
3.  Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical 

couplings. 
 

C.  Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint 
types: 
1.  Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper 

fittings. 
a.  Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver. 
b.  Braze:  AWS A5.8/A5.8M BCuP copper/silver alloy. 

2.  Grooved Joints:  AWWA C606 grooved tube, fittings of same material, and 
copper-tube-dimension mechanical couplings. 

3.  Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube. 
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2.05  EQUIPMENT DRAINS AND OVERFLOWS 

 
A.  Copper Tube:  ASTM B88 (ASTM B88M), Type K (A), drawn; using one of the following joint 

types: 
 

2.06  PIPE HANGERS AND SUPPORTS 
 

A.  Provide hangers and supports that comply with MSS SP-58. 
1.  If type of hanger or support for a particular situation is not indicated, select appropriate type 

using MSS SP-58 recommendations. 
 

B.  Conform to ASME B31.9. 
 

C.  Hangers for Pipe Sizes 1/2 to 1-1/2 Inch (13 to 38 mm):  Malleable iron, adjustable swivel, split 
ring. 

 
D.   Hangers for Cold Pipe Sizes 2 Inches (50 mm) and Over:  Carbon steel, adjustable, clevis. 

E.  Hangers for Hot Pipe Sizes 2 to 4 Inches (50 to 100 mm):  Carbon steel, adjustable, clevis. 

F.  Hangers for Hot Pipe Sizes 6 Inches (150 mm) and Over:  Adjustable steel yoke, cast iron roll, 
double hanger. 

 
G.  Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 

H.  Wall Support for Pipe Sizes to 3 Inches (76 mm):  Cast iron hook. 

I.  Wall Support for Pipe Sizes 4 Inches (100 mm) and Over:  Welded steel bracket and wrought 
steel clamp. 

 
J.  Vertical Support:  Steel riser clamp. 

 
K.  Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded. 

 
L.  In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with wedge 

shaped grooves in header piping to permit support and hanging in accordance with ASME B31.9. 
 

2.07  UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS 

A.  Unions for Pipe 2 Inches (50 mm) and Under: 

B.  Flanges for Pipe Over 2 Inches (50 mm): 
1.  Gaskets:  1/16 inch (1.6 mm) thick preformed neoprene. 

 
C.  Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing 

segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to 
secure and compress gasket. 
1.  Dimensions and Testing:  In accordance with AWWA C606. 
2.  Mechanical Couplings: Comply with ASTM F1476. 
3.  Housing Material:  Malleable iron or ductile iron, galvanized. 
4.  Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel. 
5.  When pipe is field grooved, provide coupling manufacturer's grooving tools. 

 
2.08  GATE VALVES 

 
A.  Manufacturers: 

1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Conbraco Industries:  www.conbraco.com. 
3.  Nibco, Inc:  www.nibco.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 

B.  Up To and Including 2 Inches (50 mm): 
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C. Ov r 2 Inches (50 mm): 
 1. Iron body, bronze trim, bolted bonnet, rising stem, handwheel, outside screw and yoke, 
  rotating plug-type disc with renewable seat ring and disc, flanged ends. 
 2. Balancing ports and caps must be provided with globe or angle valves used for balancing. 

 

 
1.  Bronze body, bronze trim, union bonnet, rising stem, lockshield stem, inside screw with 

backseating stem, solid wedge disc, alloy seat rings, solder ends. 
 

C.  Over 2 Inches (50 mm): 
1.  Iron body, bronze trim, bolted bonnet, rising stem, handwheel, outside screw and yoke, 

solid wedge disc with bronze seat rings, flanged ends. 
 

2.09  GLOBE OR ANGLE VALVES 
 

A.  Manufacturers: 
1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Conbraco Industries:  www.conbraco.com. 
3.  Nibco, Inc:  www.nibco.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 

 
B.  Up To and Including 2 Inches (50 mm): 

1.  Bronze body, bronze trim, union bonnet, rising stem and handwheel, inside screw with 
backseating stem, renewable plug disc and stainless steel seat ring, solder ends. 

2.  Balancing ports and caps must be provided with globe or angle valves used for balancing. 
 

e 
 
 
 
 

2.10  BALL VALVES 
 

A.  Manufacturers: 
1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Conbraco Industries:  www.conbraco.com. 
3.  Nibco, Inc:  www.nibco.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 

 
B.  Up To and Including 2 Inches (50 mm): 

1.  Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever 
handle with balancing stops, solder ends with union. 

 
2.11  BUTTERFLY VALVES 

 
A.  Manufacturers: 

1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Hammond Valve:  www.hammondvalve.com. 
3.  Crane Co.:  www.cranevalve.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 

 
B. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer, lug, grooved, or    

ends, extended neck. 
 

C.  Disc:  Construct of aluminum bronze, chrome plated ductile iron, stainless steel, ductile iron with 
EPDM enscapsulation, Buna-N enscapsulation, or   . 

 
D.  Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer or lug ends, extended 

neck. 
 

E.  Disc:  Stainless steel. 
 

F.  Operator:  Infinite position lever handle with memory stop. 
 

2.12  SPRING LOADED CHECK VALVES 
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A.    Manufacturers: 

1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Hammond Valve:  www.hammondvalve.com. 
3.  Crane Co.:  www.cranevalve.com. 
4.  Milwaukee Valve Company:  www.milwaukeevalve.com. 

 
B.  Iron body, bronze trim, split plate, hinged with stainless steel spring, resilient seal bonded to 

body, wafer or threaded lug ends. 
 

PART 3  EXECUTION 
 

3.01  PREPARATION 
 

A.    Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 
 

B.  Prepare pipe for grooved mechanical joints as required by coupling manufacturer. 

C.   Remove scale and dirt on inside and outside before assembly. 

D.    Prepare piping connections to equipment using jointing system specified. 
 

E.  Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or 
caps. 

 
F.  After completion, fill, clean, and treat systems.  Refer to Section 23 25 00 for additional 

requirements. 
 

3.02  INSTALLATION 
 

A.    Install in accordance with manufacturer's instructions. 
 

B.  Route piping in orderly manner, parallel to building structure, and maintain gradient. 

C.   Install piping to conserve building space and to avoid interfere with use of space. 

D.    Group piping whenever practical at common elevations. 

E.    Sleeve pipe passing through partitions, walls and floors. 

F.    Slope piping and arrange to drain at low points. 

G.    Pipe Hangers and Supports: 
1.  Install in accordance with ASME B31.9. 
2.  Support horizontal piping as scheduled. 
3.  Install hangers to provide minimum 1/2 inch (13 mm) space between finished covering and 

adjacent work. 
4.  Place hangers within 12 inches (300 mm) of each horizontal elbow. 
5.  Use hangers with 1-1/2 inch (38 mm) minimum vertical adjustment.  Design hangers for 

pipe movement without disengagement of supported pipe. 
6.  Support vertical piping at every other floor.  Support riser piping independently of connected 

horizontal piping. 
7.  Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers. 
8.  Prime coat exposed steel hangers and supports.  Refer to Section 09 90 00.  Hangers and 

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

 
H.  Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings.  Refer to Section 23 07 19. 
 

I.  Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welds. 
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J.  Install valves with stems upright or horizontal, not inverted. 

 
3.03  SCHEDULES 

 
A.  Hanger Spacing for Copper Tubing. 

1.  1/2 inch (15 mm) and 3/4 inch (20 mm):  Maximum span, 5 feet (1500 mm); minimum rod 
size, 1/4 inch (6 mm). 

2.  1 inch (25 mm):  Maximum span, 6 feet (1800 mm); minimum rod size, 1/4 inch (6 mm). 
3.  1-1/2 inch (40 mm) and 2 inch (50 mm):  Maximum span, 8 feet (2400 mm); minimum rod 

size, 3/8 inch (9 mm). 
 

B.  Hanger Spacing for Steel Piping. 
1.  2-1/2 inches (65 mm):  Maximum span, 11 feet (3.4 m); minimum rod size, 3/8 inch (9 mm). 
2.  3 inches (80 mm):  Maximum span, 12 feet (3.6 m); minimum rod size, 3/8 inch (9 mm). 
3.  4 inches (100 mm):  Maximum span, 14 feet (4.3 m); minimum rod size, 1/2 inch (13 mm). 
4.  6 inches (150 mm):  Maximum span, 17 feet (5.1 m); minimum rod size, 1/2 inch (13 mm). 
5.  8 inches (200 mm):  Maximum span, 19 feet (5.8 m); minimum rod size, 5/8 inch (16 mm). 
6.  10 inches (250 mm):  Maximum span, 20 feet (6.1 m); minimum rod size, 3/4 inch (19 mm). 
7.  12 inches (300 mm):  Maximum span, 23 feet (7.0 m); minimum rod size, 7/8 inch (22 mm). 
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SECTION 23 21 13.33 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

GROUND-LOOP HEAT-PUMP PIPING 

 
A.  Ground-coupled heat exchanger and connections to building piping system, serving: 

1.  Hydronic piping system specified in Section 23 21 13. 
2.  Heat pump specified in Section   . 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 31 10 00 - Site Clearing. 

B.  Section 31 22 00 - Grading. 

C.  Section 31 23 16.13 - Trenching: Procedures for trenching and backfilling for execution of work 
of this section. 

 
D.  Section 31 23 16.26 - Rock Removal: Procedures for removal of rock during execution of work 

of this section. 
 

E.  Section 23 21 13 - Hydronic Piping: Building heating piping system. 

F.   Section   - Water-to-Air Heat Pumps. 

1.03  REFERENCE STANDARDS 
 

A.  ASTM D2447 - Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 40 and 80, 
Based on Outside Diameter; 2003. 

 
B.  ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside 

Diameter-Controlled Polyethylene Pipe and Tubing; 2010. 
 

C.  ASTM D2837 - Standard Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic 
Pipe Materials or Pressure Design Basis for Thermoplastic Pipe Products; 2011. 

 
D.  ASTM D3035 - Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on 

Controlled Outside Diameter; 2012. 
 

E.  ASTM D3261 - Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings 
for Polyethylene (PE) Plastic Pipe and Tubing; 2010a. 

 
F.  ASTM F714 - Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on 

Outside Diameter; 2012e1. 
 

G.  ASTM F1055 - Standard Specification for Electrofusion Type Polyethylene Fittings for Outside 
Diameter Controlled Polyethylene Pipe and Tubing; 2011. 

 
H.  IGSHPA (GROUT) - Grouting Procedures for GHP Systems; International Ground Source Heat 

Pump Association; 1991. 
 

I.  PPI TR4 - PPI Listing of Hydrostatic Design Basis (HDB), Strength Design Basis, Pressure 
Design Basis (PDB) and Minimum Required Strength (MRS) Ratings for Thermoplastic Piping 
Materials or Pipe; Plastics Pipe Institute; 2012 

 
1.04  ADMINISTRATIVE REQUIREMENTS 

 
A.  Preinstallation Meeting:  Convene one week before starting work of this section. Require 

attendance by all installers involved with site work and HVAC work. 
 

1.05  SUBMITTALS 
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A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data, Polyethylene Piping:  Provide manufacturer's data for piping and pipe fittings, 

showing compliance with specified requirements. 
1.  Provide manufacturer's recommendations for fusion jointing. 
2.  Include certification of long term hydrostatic basis, or test reports. 

 
C.  Product Data, Heat Exchange Fluid:  Provide data showing compliance with specified 

requirements. 
1.  Provide manufacturer's Material Data Safety Sheets. 

 
D.  Product Data, Grout and Slurry:  Provide information on thermal conductivity of proposed 

materials. 
 

E.  Shop Drawings:  Show complete piping layout, water table, water level, depths of excavation, 
final depths of piping, backfill placement, point of entrance to building, point of connection to 
equipment, test point locations, and fittings used for all joints and connections. 

 
F.  Design Calculations: Submit all design calculations along with drawings. 

G.  Samples: Provide one 2-inch (50-mm) length of pipe in selected size. 

H.  Test Reports, Piping: Indicate test method and results of hydrostatic pressure tests. 
 

I.  Record Documents: Record actual locations of all underground piping installed relative to 
Delaware Department of Transportation's permanent structure on same property. 

 
J.  Operation and Maintenance Data:  Provide procedures for pressurizing, charging, and isolation 

for equipment replacement. 
 

1.06  QUALITY ASSURANCE 
 

A.  Designer Qualifications:  IGSHPA-certified contractor, regularly engaged in the design of 
systems of the type and capacity specified in this section, with not less than three years of 
documented experience, and accredited by IGSHPA. 

 
B.  Installer Qualifications:  Company specializing in performing the work of this section with 

minimum 3 years of documented experience and accredited by IGSHPA. 
 

C.  Heat Fusion Technician Certification: IGSHPA training and certification, certified within three 
years from the date of project commencement. 

 
1.07  DELIVERY, STORAGE, AND HANDLING 

 
A.  Deliver piping and fittings to project site in shipping containers with labeling in place. 

1.  Comply with local and state regulations. 
2.  Verify that labels on piping indicate manufacturer's name, pipe or tube size, and PE cell 

classification. 
3.  Verify that piping complies with specifications and is undamaged. 

 
B.  Deliver chemicals for heat exchange fluid to project site in unopened shipping containers with 

labeling in place; comply with local and state regulations. 
 

C.  Protect from weather, humidity and temperature variations, dirt and dust, and other 
environmental contaminants. 

 
D.  Store piping capped or plugged until time of installation. 
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PART 2  PRODUCTS 

 
2.01  HEAT EXCHANGER 

 
A.  The ground-coupled heat exchanger has been designed; Contractor is responsible for execution 

as required in the Contract Documents. 
 

B.  Heat Exchanger Configuration:  Closed system; polyethylene piping in vertical boreholes located 
adjacent to building, as indicated on drawings. 

 
C.  Heat Exchanger Performance: 

1.  Heat Transfer Capacity for Heating:   Btuh (     W). 
 

2.02  MATERIALS 
 

A.  Pipe:  High density polyethylene pipe, type PE3408, PE3608, or PE4710, with minimum ASTM 
D3350 cell classification of PE345364C. 
1.  Pipe Used in Vertical Bore Applications:  Comply with ASTM D3035 with minimum working 

pressure rating of 160 psi (1.1 MPa). 
2.  Other Pipe of 3 Inches (75 mm) Diameter and Larger:  Comply with ASTM D3035 or ASTM 

F714, with minimum working pressure rating of 100 psi (0.69 MPa), or ASTM D2447 
Schedule 40. 

3.  Other Pipe 1.25 Inches (32 mm) But Less Than 3 Inches (75 mm) In Diameter (Nominal): 
Comply with ASTM D3035 with minimum working pressure rating of 110 psi (0.76 MPa), or 
ASTM D2447 Schedule 40. 

4.  Other Pipe Less Than 1.25 Inches (32 mm) in Diameter (Nominal):  Comply with ASTM 
D3035 with minimum working pressure rating of 160 psi (1.1 MPa). 

5.  Long Term Hydrostatic Design Basis: 1600 psi (11 MPa) at 73 degrees F (23 degrees C), 
when tested in accordance with ASTM D2837; appropriate listing in current edition of PPI 
TR-4 will constitute evidence of compliance with this requirement; otherwise, submit 
independent test results. 

6.  Joints and Fittings:  Polyethylene of same type as pipe, of sizes and types suitable for the 
pipe being used; use only heat fusion or stab-type mechanical fittings that are quality 
controlled to provide a leak-free union between piping ends that is stronger than the piping 
itself. Do not use other barbed fittings or hose clamps. 
a.  Electrofusion Type Fittings:  Comply with ASTM F1055. 
b.  Butt Fusion Fittings:  Comply with ASTM D3261. 
c.  Socket Type Fittings:  Comply with ASTM D2683. 
d.  Where threaded fittings must be used for connection to equipment or dissimilar piping, 

use fittings and thread sealant compatible and effective with antifreeze used. 
 

B.  Heat Exchange Fluid: Potable water. 

C.  Pipe Insulation:  Closed cell, water resistant plastic foam with thermal resistance of at least R2. 

D.  Detectable Underground Tape:  Magnetic detectable conductor in 2 inch (50 mm) wide 
rot-resistant plastic tape or mesh, brightly colored, imprinted with "Water Line" in large letters. 

E.  Backfill for Vertical Boreholes: Thermally enhanced bentonite. 

F.  Backfill for Horizontal Boreholes:  Water-bentonite slurry. 
 

PART 3  EXECUTION 
 

3.01  EXAMINATION AND PREPARATION 
 

A.  Verify location of existing structures and utilities prior to excavation. 
 

B.  Verify soil composition and rock depth, if any, before beginning excavation. 
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C.  Protect adjacent structures from the effects of excavation. 

 
D.   Verify that layout dimensions are correct and that available land is sufficient for design. 

E.  Notify Delaware Engineering and Design Corporation of unsatisfactory conditions. 

F.  Do not proceed with installation until unsatisfactory conditions have been corrected. 

G.  Coordinate work with site grading, site backfilling, and foundation construction. 

3.02  EXCAVATION 
 

A.  Excavate in accordance with requirements of authorities having jurisdiction. 

B.  Remove rock as specified in Section 31 23 16.26, Rock Removal. 

C.  Vertical Boreholes:  Drill to depths required. 
1.  Minimize over-drilling; fill over-drilled areas with backfill or excavated materials. 
2.  Piping:  Assemble heat exchanger piping and test before installation. 

 
D.  Trenches:  Excavate trenches for piping to lines and grades shown on drawings. 

1.  Minimize over-excavation; fill over-excavated areas with backfill or excavated materials. 
2.  Excavate to accommodate grade changes. 
3.  Maintain trenches free of debris, material, and obstructions that may damage pipe. 
4.  Piping:  Assemble heat exchanger piping and test before backfilling. 

 
3.03  POLYETHYLENE PIPING 

 
A.  Join piping and fittings using heat fusion or electrofusion; do not use solvents, adhesives, or 

mechanical fittings. 
 

B.  Provide flanges or unions to connect heat exchanger piping to equipment or piping of different 
type; locate all transitions between piping of different types inside the building or otherwise 
accessible (i.e. above grade). 

 
C.  Keep dirt, water, and debris out of pipe assemblies; cap or plug open ends until connected to 

adjacent piping. 
 

D.  Do not bend piping to shorter radius than recommended by pipe manufacturer; do not kink 
piping; use elbow or other fittings for sharp bends. 

 
E.  Partially backfill radius bends in narrow trenches by hand to ensure that piping is properly 

supported and to prevent kinking. 
 

F.  Test piping to be installed in boreholes after assembly but before installation in boreholes; re-cap 
tested assemblies before installation. 

 
G.  Test piping to be installed in trenches after installation but before backfilling. 

 
H.  Testing:  Perform hydrostatic test on all piping; portions of assembled piping may be tested 

separately. 
1.  Prior to testing, isolate piping from all connections to building systems. 
2.  Flush all dirt and debris using potable water flowing at twice the normal operating flow rate 

for a minimum of four hours or until no dirt or debris is visible, whichever is longer. 
3.  Plug or cap piping. 
4.  Pressurize piping to 150 psi (1000 kPa) for 30 minutes and monitor. 
5.  If there is any pressure loss or visible leakage, identify leak and repair in accordance with 

manufacturer's recommendations. 
6.  Repeat test until there is no loss of pressure for the duration of the test. 

 
I.  Insulation:  Insulate the following heat exchanger piping: 

1.  Above ground piping. 
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2.  Below ground but within 36 inches (915 mm) of ground surface. 
3.  Below ground running parallel with and within 5 feet (1.524 m) of walls, structures, or water 

pipes. 
4.  Indoor piping that will be colder than ambient air temperature. 

 
J.  Where piping passes through foundation walls, provide sleeves sealed with non-hardening, 

waterproof material. 
 

K.  After connection of piping to building systems and installation of equipment served by heat 
exchanger, fill piping with heat exchange fluid and pressurize. 
1.  Water Temperature of 70 to 90 degrees F (20 to 30 degrees C):  Pressurize to 20 to 30 psi 

(140 to 200 kPa), minimum. 
2.  Water Temperature of 40 to 50 degrees F (5 to 10 degrees C):  Pressurize to 40 to 50 psi 

(275 to 350 kPa), minimum. 
3.  If adequate flooding of circulating pump can be accomplished without pressurization and 

pump manufacturer approves, pressurization is not required. 
4.  After pressurization, remove charging valve handles, or plug ports, whichever is applicable, 

and deliver handles to Delaware Department of Transportation. 
5.  Install system label at charging valves, indicating: 

a.  Heat exchange fluid, including antifreeze type and concentration. 
b.  Service date. 
c.  Company name. 
d.  Company phone number and responsible person. 

 
3.04  BACKFILLING 

 
A.  Install in compliance with local authorities having jurisdiction. 

 
B.  Vertical Boreholes:  Backfill after pipe installation in accordance with IGSHPA Grouting 

Procedures for GHP Systems. 
 

C.  Trenches: 
1.  Backfill trenches after pipe has been installed and tested, using fill free of rocks and other 

debris. 
2.  Install detectable tape continuously 6 inches (150 mm) above top of all buried pipe. 
3.  Backfill and compact using the procedures specified in Section 31 23 16.13, Trenching for 

Site Utilities. 
4.  Backfill to original grades with sufficient overfill to allow for settlement. 

D.  Protect piping from displacement. 

3.05  CLEANING 
 

A.  Leave adjacent paved areas broom clean. 
 

B.  Clear debris, including excess backfill and excavated dirt and rock, from heat exchanger area. 
 

3.06  PROTECTION 
 

A.  Protect area during excavation from excess runoff and erosion. 
 

B.  Protect pipe protrusions from damage until connections to building systems are installed. 
 

 
END OF SECTION 
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SECTION 23 21 14 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

A.  Expansion tanks. 

B.  Expansion tanks. 

C.   Air vents. 

D.   Air separators. 

E.  Strainers. 

F.  Combination flow controls. 
 

G.  Flexible Pump Connectors 

HYDRONIC SPECIALTIES 

 
H.  Flow indicators, controls, meters. 

I.  Relief valves. 

1.02  RELATED REQUIREMENTS 
 

A.  Section 23 21 13 - Hydronic Piping. 
 

B.  Section 23 25 00 - HVAC Water Treatment:  Pipe Cleaning. 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide product data for manufactured products and assemblies required for this 
project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include 
product description, model and dimensions. 

 
C.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 

in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 
2.  Extra Glycol Solution:  One container, 55 gallon (205 L) size. 

 
1.04  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience. 
 

1.05  DELIVERY, STORAGE, AND HANDLING 

A.  Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

B.  Provide temporary end caps and closures on piping and fittings.  Maintain in place until 
installation. 

 
C.  Protect piping systems from entry of foreign materials by temporary covers, completing sections 

of the work, and isolating parts of completed system. 
 

PART 2  PRODUCTS 
 

2.01  EXPANSION TANKS 
 

A.  Manufacturers: 
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1.  Amtrol Inc:  www.amtrol.com. 
2.  ITT Bell & Gossett:  www.bellgossett.com. 
3.  Taco, Inc:  www.taco-hvac.com. 

 
B.  Construction:  Welded steel, tested and stamped in accordance with ASME (BPV VIII, 1); 

supplied with National Board Form U-1, rated for working pressure of 125 psi (860 kPa), with 
flexible EPDM diaphragm or bladder sealed into tank, and steel support stand. 

C.  Accessories:  Pressure gage and air-charging fitting, tank drain; precharge to 12 psi (80 kPa). D.

 Automatic Cold Water Fill Assembly:  Pressure reducing valve, reduced pressure double check 
back flow preventer, test cocks, strainer, vacuum breaker, and valved by-pass. 

 
2.02  AIR VENTS 

 
A.  Manufacturers: 

1.  Armstrong International, Inc:  www.armstronginternational.com. 
2.  ITT Bell & Gossett:  www.bellgossett.com. 
3.  Taco, Inc:  www.taco-hvac.com. 

 
B.  Manual Type:  Short vertical sections of 2 inch (50 mm) diameter pipe to form air chamber, with 

1/8 inch (3 mm) brass needle valve at top of chamber. 
 

2.03  AIR SEPARATORS 
 

A.  In-line Air Separators: 
1.  Manufacturers: 

a.  Armstrong International, Inc:  www.armstronginternational.com. 
b.  ITT Bell & Gossett:  www.bellgossett.com. 
c.  Taco, Inc:  www.taco-hvac.com. 

2.  Cast iron for sizes 1-1/2 inch (40 mm) and smaller, or steel for sizes 2 inch (50 mm) and 
larger; tested and stamped in accordance with ASME (BPV VIII, 1); for 125 psi (860 kPa) 
operating pressure. 

 
2.04  STRAINERS 

 
A.  Manufacturers: 

1.  Armstrong International, Inc:  www.armstronginternational.com. 
2.  Green Country Filtration:  greencountryfiltration.com. 
3.  WEAMCO:  www.weamco.com. 

 
B.  Size 2 inch (50 mm) and Under: 

1.  Screwed brass or iron body for 175 psi (1200 kPa) working pressure, Y pattern with 1/32 
inch (0.8 mm) stainless steel perforated screen. 

 
C.  Size 2-1/2 inch (65 mm) to 4 inch (100 mm): 

1.  Flanged iron body for 175 psi (1200 kPa) working pressure, Y pattern with 3/64 inch (1.2 
mm) stainless steel perforated screen. 

 
D.  Size 5 inch (125 mm) and Larger: 

1.  Flanged iron body for 175 psi (1200 kPa) working pressure, basket pattern with 1/8 inch 
(3.2 mm) stainless steel perforated screen. 

 
2.05  FLEXIBLE PUMP CONNECTORS 

 
A.  Manufacturers: 

1.  Metraflex:  www.metraflex.com. 
2.  Substitutions:  See Section 01 60 00 - Product Requirements. 

B.  Size 2 inch (50 mm) and Under: 

UNOFFICIAL 
 WEBSITE 

 COPY

http://www.amtrol.com/
http://www.bellgossett.com/
http://www.taco-hvac.com/
http://www.armstronginternational.com/
http://www.bellgossett.com/
http://www.taco-hvac.com/
http://www.armstronginternational.com/
http://www.bellgossett.com/
http://www.taco-hvac.com/
http://www.armstronginternational.com/
http://www.weamco.com/
http://www.metraflex.com/


Contract# T201080108 
Appendix A - Technical Specifications 

HYDRONIC SPECIALTIES 23 21 14 - 3 

 

 

 
1.  Flexible connectors shall be of the braided stainless steel type. Flexible hose section to be 

321 stainless steel, close pitch, annular corrugated hose with a braided outer covering of 
type 304 stainless steel. End connections to be carbon steel, male pipe thread. Overall 
length to allow for a minimum of ¼" intermittent flexing, or per manufacturer's 
recommendations for additional motion. 

 
C.  Size 2-1/2 inch (65 mm) and Larger: 

1.  Flexible connectors shall be of the braided stainless steel type. Flexible hose section to be 
321 stainless steel, close pitch, annular corrugated hose with a braided outer covering of 
type 304 stainless steel. End connections to be ANSI class 150 carbon steel plate flanges. 
Overall length to allow for a minimum of 3/8" intermittent flexing or per manufacturer's 
recommendations for additional motion. 

 
2.06  COMBINATION FLOW CONTROLS 

 
A.  Manufacturers: 

1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Amtrol Inc:  www.amtrol.com. 
3.  ITT Bell & Gossett:  www.bellgossett.com. 
4.  Cla-Val Co:  www.cla-val.com. 

 
B.  Construction:  Brass or bronze body with union on inlet and outlet, temperature and pressure 

test plug on inlet and outlet with blowdown/backflush drain. 
 

C.  Calibration:  Control flow within 5 percent of selected rating, over operating pressure range of 10 
times minimum pressure required for control, maximum minimum pressure 3.5 psi (24 kPa). 

 
D.  Control Mechanism:  Stainless steel or nickel plated brass piston or regulator cup, operating 

against stainless steel helical or wave formed spring. 
 

E.  Accessories:  In-line strainer on inlet and ball valve on outlet. 
 

2.07  RELIEF VALVES 
 

A.  Manufacturers: 
1.  Tyco Flow Control:  www.tycoflowcontrol.com. 
2.  Armstrong International, Inc:  www.armstronginternational.com. 
3.  ITT Bell & Gossett:  www.bellgossett.com. 
4.  Conbraco Industries, Inc:  www.conbraco.com. 

 
B.  Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure actuated, 

capacities ASME certified and labelled. 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION 
 

A.  Install specialties in accordance with manufacturer's instructions. 
 

B.  Where large air quantities can accumulate, provide enlarged air collection standpipes. 

C.   Provide manual air vents at system high points and as indicated. 

D.  For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to 
nearest drain. 

 
E.  Provide air separator on suction side of system circulation pump and connect to expansion tank. 

F.   Provide valved drain and hose connection on strainer blow down connection. 
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G.  Provide pump suction fitting on suction side of base mounted centrifugal pumps.  Remove 

temporary strainers after cleaning systems. 
 

H.  Support pump fittings with floor mounted pipe and flange supports. 

I.  Pipe relief valve outlet to nearest floor drain. 

 
END OF SECTION 
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SECTION 23 21 23 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  In-line circulators. 
 

B.  Vertical in-line pumps. 

C.   Base mounted pumps. 

1.02  RELATED REQUIREMENTS 

HYDRONIC PUMPS 

 
A.  Section 03 30 00 - Cast-in-Place Concrete. 

 
B.  Section 23 05 13 - Common Motor Requirements for HVAC Equipment. 

 
C.  Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment. 

D.  Section 23 07 19 - HVAC Piping Insulation. 

E.  Section 23 21 13 - Hydronic Piping. 
 

1.03  REFERENCE STANDARDS 
 

A.  UL 778 - Standard for Motor-Operated Water Pumps; Underwriters Laboratories Inc.; Current 
Edition, Including All Revisions. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide certified pump curves showing performance characteristics with pump 

and system operating point plotted.  Include NPSH curve when applicable.  Include electrical 
characteristics and connection requirements. 

 
C.  Manufacturer's Installation Instructions:  Indicate hanging and support requirements and 

recommendations. 
 

D.  Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication 
instructions, and replacement parts list. 

 
PART 2  PRODUCTS 

 
2.01  MANUFACTURERS 

 
A.  Goulds Pumps:  www.goulds.com 

 
B.  ITT Bell & Gossett:  www.bellgossett.com. 

C.   SIHI Group:  www.sterlingsihi.com. 

2.02  HVAC PUMPS - GENERAL 
 

A.  Provide pumps that operate at specified system fluid temperatures without vapor binding and 
cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent 
of midpoint of published maximum efficiency curve. 

 
B.  Minimum Quality Standard:  UL 778. 

 
C.  Products Requiring Electrical Connection:  Listed and classified by UL or testing agency 

acceptable to authority having jurisdiction as suitable for the purpose specified and indicated. 
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2.03  IN-LINE CIRCULATORS 

 
A.  Type:  Horizontal shaft, single stage, direct connected, with resiliently mounted motor for in-line 

mounting, oil lubricated, for 125 psi (860 kPa) maximum working pressure. 
 

B.  Casing:  Cast iron, with flanged pump connections. 

C.   Impeller:  Non-ferrous keyed to shaft. 

D.  Bearings:  Oil-lubricated bronze sleeve. 
 

E.  Shaft:  Alloy steel with bronze sleeve, integral thrust collar. 
 

F.  Seal:  Mechanical seal, 225 degrees F (107 degrees C) maximum continuous operating 
temperature. 

 
G.  Drive:  Flexible coupling. 

 
2.04  VERTICAL IN-LINE PUMPS 

 
A.  Type:  Vertical, single stage, close coupled, radially or horizontally split casing, for in-line 

mounting, for 175 psi (1200 kPa) working pressure. 
 

B.  Casing:  Cast iron, with suction and discharge gage port, casing wear ring, seal flush 
connection, drain plug, flanged suction and discharge. 

 
C.  Impeller:  Bronze, fully enclosed, keyed directly to motor shaft or extension. 

 
D.  Shaft:  Carbon steel with stainless steel impeller cap screw or nut and bronze sleeve. 

 
E.  Seal:  Mechanical seal, 225 degrees F (107 degrees C) maximum continuous operating 

temperature. 
 

2.05  BASE MOUNTED PUMPS 
 

A.  Type:  Horizontal shaft, single stage, direct connected, radially or horizontally split casing, for 
125 psi (860 kPa) maximum working pressure. 

 
B.  Casing:  Cast iron, with suction and discharge gage ports, renewable bronze casing wearing 

rings, seal flush connection, drain plug, flanged suction and discharge. 
 

C.  Impeller:  Bronze, fully enclosed, keyed to shaft. 

D.  Bearings:  Oil lubricated roller or ball bearings. 

E.  Shaft:  Alloy steel with copper, bronze, or stainless steel shaft sleeve. 
 

F.  Seal:  Mechanical seal, 225 degrees F (107 degrees C) maximum continuous operating 
temperature. 

 
G.  Drive:  Flexible coupling with coupling guard. 

 
H.  Baseplate:  Cast iron or fabricated steel with integral drain rim. 

 
PART 3  EXECUTION 

 
3.01  PREPARATION 

 
A.  Verify that electric power is available and of the correct characteristics. 

 
3.02  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
B.  Provide access space around pumps for service.  Provide no less than minimum space 

recommended by manufacturer. 
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C.  Decrease from line size with long radius reducing elbows or reducers.  Support piping adjacent 

to pump such that no weight is carried on pump casings.  For close coupled or base mounted 
pumps, provide supports under elbows on pump suction and discharge line sizes 4 inches (102 
mm) and over. Refer to Section 23 05 48. 

 
D.  Provide line sized shut-off valve and strainer on pump suction, and line sized soft seat check 

valve and balancing valve on pump discharge. 
 

E.  Provide air cock and drain connection on horizontal pump casings. 
 

F.  Provide drains for bases and seals, piped to and discharging into floor drains. 

G.  Check, align, and certify alignment of base mounted pumps prior to start-up. 

H.  Install close coupled and base mounted pumps on concrete housekeeping base, with anchor 
bolts, set and level, and grout in place.  Refer to Section 03 30 00. 

 
I.  Lubricate pumps before start-up. 
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SECTION 23 25 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.    Cleaning of piping systems. 

B.    Chemical feeder equipment. 

C.    Chemical treatment. 

1.02  RELATED REQUIREMENTS 

HVAC WATER TREATMENT 

 
A.  Section 01 10 00 - Summary:  Delaware Department of Transportation furnished treatment 

equipment. 
 

B.  Section 01 60 00 - Product Requirements:  Delaware Department of Transportation furnished 
treatment equipment. 

 
C.  Section 23 21 13 - Hydronic Piping. 

 
D.  Section 23 21 14 - Hydronic Specialties. 

 
E.  Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections. 

 
1.03  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide chemical treatment materials, chemicals, and equipment including 

electrical characteristics and connection requirements. 
 

C.  Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics, 
electrical characteristics and connection requirements. 

 
D.  Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping 

configuration, and connection requirements. 
 

E.  Manufacturer's Field Reports:  Indicate start-up of treatment systems when completed and 
operating properly.  Indicate analysis of system water after cleaning and after treatment. 

 
F.  Certificate:  Submit certificate of compliance from authority having jurisdiction indicating 

approval of chemicals and their proposed disposal. 
 

G.  Project Record Documents:  Record actual locations of equipment and piping, including 
sampling points and location of chemical injectors. 

 
H.  Operation and Maintenance Data:  Include data on chemical feed pumps, agitators, and other 

equipment including spare parts lists, procedures, and treatment programs.  Include step by 
step instructions on test procedures including target concentrations. 

 
I.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 

in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 

 
1.04  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.  Company shall 
have local representatives with water analysis laboratories and full time service personnel. 
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1.05  REGULATORY REQUIREMENTS 

 
A.  Conform to applicable code for addition of non-potable chemicals to building mechanical 

systems and to public sewage systems. 
 

B.  Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the 
purpose specified and indicated. 

 
1.06  WARRANTY 

 
A.  Separator: 5 years, all other separator components: 24 months from date of final project 

acceptance. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  AmSolv/Division of Amrep, Inc:  www.amsolv.com. 

B.  GE Water Technologies:  www.gewater.com. 

C.  Nalco Company:  www.nalco.com. 
 

D.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  MATERIALS 
 

A.  System Cleaner: 
1.  Liquid alkaline compound with emulsifying agents and detergents to remove grease and 

petroleum products; sodium tripoly phosphate and sodium molybdate. 
 

B.  Closed System Treatment (Water): 
1.  Manufacturers: 

a.  AmSolv/Division of Amrep, Inc:  www.amsolv.com. 
b.  GE Water Technologies:  www.gewater.com. 
c.  Nalco Company:  www.nalco.com. 

2.  Sequestering agent to reduce deposits and adjust pH; polyphosphate. 
3.  Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low 

molecular weight polymers, phosphonates, sodium molybdate, or sulphites. 
4.  Conductivity enhancers; phosphates or phosphonates. 

 
2.03  BY-PASS (POT) FEEDER 

 
A.  Manufacturers: 

1.  Griswold Controls:  www.griswoldcontrols.com. 
2.  J. L. Wingert Company:  www.jlwingert.com. 
3.  Neptune Chemical Pump Company:  www.neptune1.com. 

 
B.  1.8 gal (6.8 L) quick opening cap for working pressure of 175 psi (1200 kPa). 

 
PART 3  EXECUTION 

 
3.01  PREPARATION 

 
A.  Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to 

record capacity in each system. 
 

B.  Place terminal control valves in open position during cleaning. 
 

C.  Verify that electric power is available and of the correct characteristics. 
 

3.02  CLEANING SEQUENCE 
 

A.  Concentration: 
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1.  As recommended by manufacturer. 

 
B.  Use neutralizer agents on recommendation of system cleaner supplier and approval of Delaware 

Engineering and Design Corporation. 
 

C.  Flush open systems with clean water for one hour minimum.  Drain completely and refill. 

D.  Remove, clean, and replace strainer screens. 

E.  Inspect, remove sludge, and flush low points with clean water after cleaning process is 
completed.  Include disassembly of components as required. 

 
3.03  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
3.04  CLOSED SYSTEM TREATMENT 

 
A.  Provide one bypass feeder on each system.  Install isolating and drain valves and necessary 

piping.  Install around balancing valve downstream of circulating pumps unless indicated 
otherwise. 

B.  Introduce closed system treatment through bypass feeder when required or indicated by test. 

C.   Provide 3/4 inch (19 mm) water coupon rack around circulating pumps with space for 4 test 
specimens. 

 
3.05  CLOSEOUT ACTIVITIES 

 
A.  Training:  Train Delaware Department of Transportation's personnel on operation and 

maintenance of chemical treatment system. 
1.  Provide minimum of two hours of instruction for two people. 
2.  Have operation and maintenance data prepared and available for review during training. 
3.  Conduct training using actual equipment after treated system has been put into full 

operation. 
 

3.06  MAINTENANCE 
 

A.  See Section 01 70 00 - Execution Requirements, for additional requirements relating to 
maintenance service. 

 
B.  Perform maintenance work using competent and qualified personnel under the supervision and 

in the direct employ of the equipment manufacturer or original installer. 
 

C.  Provide service and maintenance of treatment systems for one year from Date of Substantial 
Completion. 

 
D.  Provide monthly technical service visits to perform field inspections and make water analysis on 

site.  Detail findings in writing on proper practices, chemical treating requirements, and corrective 
actions needed.  Submit two copies of field service report after each visit. 

 
E.  Provide laboratory and technical assistance services during this maintenance period. 

 
F.  Provide on site inspections of equipment during scheduled or emergency shutdown to properly 

evaluate success of water treatment program, and make recommendations in writing based 
upon these inspections. 

 
END OF SECTION 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract# T201080108 
Appendix A - Technical Specifications 

HVAC DUCTS AND CASINGS 23 31 00 - 1 

 

 

 
SECTION 23 31 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Metal ductwork. 
 

B.  Nonmetal ductwork. 

C.   Casing and plenums. 

D.   Duct cleaning. 

1.02  RELATED REQUIREMENTS 

HVAC DUCTS AND CASINGS 

 
A.  Section 23 07 13 - Duct Insulation:  External insulation and duct liner. 

B.  Section 23 33 00 - Air Duct Accessories. 

C.  Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC. 
 

1.03  REFERENCE STANDARDS 
 

A.  ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2008. 
 

B.  ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011. 

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

2012. 
 

D.  ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2012. 
 

E.  ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 
Elements; 2012. 

 
F.  ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2012. 

 
G.  ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements; 

2012. 
 

H.  NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association; 2012. 

 
I.  SMACNA (DCS) - HVAC Duct Construction Standards; 2005. 

 
1.04  PERFORMANCE REQUIREMENTS 

 
1.05  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B.  Product Data:  Provide data for duct materials. 

C.  Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and configuration 
prior to start of work for HVAC systems. 

 
D.  Project Record Documents:  Record actual locations of ducts and duct fittings.  Record changes 

in fitting location and type.  Show additional fittings used. 
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1.06  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience. 
 

1.07  REGULATORY REQUIREMENTS 
 

A.  Construct ductwork to NFPA 90A standards. 
 

1.08  FIELD CONDITIONS 
 

A.  Do not install duct sealants when temperatures are less than those recommended by sealant 
manufacturers. 

 
B.  Maintain temperatures within acceptable range during and after installation of duct sealants. 

 
PART 2  PRODUCTS 

 
2.01  DUCT ASSEMBLIES 

 
A.  MATERIALS 

1.  Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS 
Type B, with G90/Z275 coating. 

2.  Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant. 
a.  Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration 

and compatible with substrates, and recommended by manufacturer for pressure class 
of ducts. 

b.  Surface Burning Characteristics:  Flame spread of zero, smoke developed of zero, 
when tested in accordance with ASTM E84. 

3.  Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, 
or continuously threaded. 

4.  Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows: 
a.  Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193. 
b.  Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01. 
c.  Concrete Screw Type Anchors:  Complying with ICC-ES AC193. 
d.   Masonry Screw Type Anchors:  Complying with ICC-ES AC106. 
e.  Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308. 
f.  Other Types:  As required. 

5.  Non-Metallic Ductwork: 
a.  Products: 

1)  Ductwork system materials including panels, adhesives, tapes, sealants, flanges 
and gaskets to be as a matched system listed by Underwriter's Laboratory to the 
UL-181 standard as a Class 1 air duct. 

2)  Duct air leakage rates to be in compliance with SMACNA Class 3 HVAC Duct 
Construction Standards, latest version per applicable leakage class based on 
pressure. 

3)  The panel shall be manufactured of CFC/HCFC-free rigid material thermobonded 
on both sides to a factory-applied .001"(25 micron) aluminum foil facing reinforced 
with a fiberglass scrim. The thermal conductivity shall be no greater than 
0.13BTU in/hr x sq.ft x degree F(.018W/m x deg. C), and the density of the 
material shall not be less than 3.5 pcf(56 Kg/sq.m) with a minimum compressive 
strength of 28 psi (.2 MPa). 

4)  The standard thermal rating to be a minimum of an R-6.0 (1.2 RSI) 
5)  Installed ducting system must be warranted for a minimum of ten years from 

installation. 
b.  Application: 
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c. 

1) 
 

Du 
1) 

All fabricated duct segment fittings shall be designed in accordance with 
SMACNA HVAC Duct Construction Standards, latest edition. 

t Installation: 
All exterior mounted ductwork shall be protected against the elements with a 

 non-duct penetrating weatherproof finish. Duct segments shall incorporate 6.0 
mils thickness 5-ply aluminum, zero permeability, absolute vapor barrier 
self-adhesive jacketing. All external seams and joints shall be fully sealed with 
joint and seam tape during the installation process. 

d.  Manufacturers: 
 1) KoolDuct; www.ptmmanufacturing.com 
 
6. 

2) 
Insulate 

Substitutions:  See Section 01 60 00 - Product Requirements. 
d Flexible Ductwork: 

 

 

 
 
 

c 
 
 
 
 
 
 
 
 
 
 
 

a.  Two ply vinyl film supported by helically wound spring steel wire; fiberglass insulation; 
metalized vapor barrier film. 
1)  Pressure Rating:  4.0 inches WG positive and 1.0 inches WG (250 Pa) negative. 
2)  Maximum Velocity:  4000 fpm (20.3 m/sec). 
3)  Temperature Range:  -10 degrees F to 160 degrees F (-23 degrees C to 71 

degrees). 
b.  Manufacturers: 

1)  Thermaflex Model M-KE. 
2)  Hart & Cooley Model F216. 
3)  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.02  DUCTWORK FABRICATION 

 
A.  All Ducts:  Galvanized steel, unless otherwise indicated. 

1.  Low Pressure Supply (Heating Systems):  2 inch w.g. (500 Pa) pressure class, galvanized 
steel. 

2.  Low Pressure Supply (System with Cooling Coils):  2 inch w.g. (500 Pa) pressure class, 
galvanized steel. 

3.  Return and Relief:  1 inch w.g. (250 Pa) pressure class, galvanized steel. 
4.  General Exhaust:  1 inch w.g. (250 Pa) pressure class, galvanized steel. 

 
2.03  DUCTWORK FABRICATION 

 
A.  Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards and as 

indicated. 

B.  Provide duct material, gages, reinforcing, and sealing for operating pressures indicated. C.

  Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline.  Where not possible and where rectangular elbows must be used, provide air foil 
turning vanes of perforated metal with glass fiber insulation. 

 
D.  T's, bends, and elbows:  Construct according to SMACNA (DCS). 

 
E.  Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 

maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream. 

 
F.  Fabricate continuously welded round and oval duct fittings in accordance with SMACNA HVAC 

Duct Construction Standards. 
 

G.  Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, 
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted 
black on exterior side; seal to louver frame and duct. 

 

H.  Metallic duct manufacturers: 
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1.  Metal-Fab, Inc:  www.mtlfab.com. 
2.  SEMCO Incorporated:  www.semcoinc.com. 
3.  United McGill Corporation:  www.unitedmcgill.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.04  MANUFACTURED DUCTWORK AND FITTINGS 

 
A.  Flexible Ducts:  Black polymer film supported by helically wound spring steel wire. 

1.  UL labeled. 
2.  Insulation:  Fiberglass insulation with polyethylene vapor barrier film. 
3.  Pressure Rating:  4 inches WG (1000 Pa) positive and 0.5 inches WG (175 Pa) negative. 
4.  Maximum Velocity:  4000 fpm (20.3 m/sec). 
5.  Temperature Range:  -20 degrees F to 175 degrees F (-28 degrees C to 79 degrees C). 

 
2.05  CASINGS 

 
A.  Fabricate casings in accordance with SMACNA HVAC Duct Construction Standards and 

construct for operating pressures indicated. 
 

B.  Mount floor mounted casings on 4 inch (100 mm) high concrete curbs.  At floor, rivet panels on 
8 inch (200 mm) centers to angles.  Where floors are acoustically insulated, provide liner of 18 
gage (1.20 mm) galvanized expanded metal mesh supported at 12 inch (300 mm) centers, 
turned up 12 inches (30 mm) at sides with sheet metal shields. 

 
C.  Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting angles. 

Install hinged access doors where indicated or required for access to equipment for cleaning 
and inspection. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction 

Standards. 
 

B.  Install in accordance with manufacturer's instructions. 
 

C.  During construction provide temporary closures of metal or taped polyethylene on open ductwork 
to prevent construction dust from entering ductwork system. 

D.   Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining. 

E.  Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible. 

 
F.  Provide openings in ductwork where required to accommodate thermometers and controllers. 

Provide pilot tube openings where required for testing of systems, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring. 

 
G.  Locate ducts with sufficient space around equipment to allow normal operating and maintenance 

activities. 
 

H.  Connect terminal units to supply ducts directly or with one foot (300 mm) maximum length of 
flexible duct.  Do not use flexible duct to change direction. 

 
I.  Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet (1.5 m) 

maximum length of flexible duct held in place with strap or clamp. 

J.  Connect flexible ducts to metal ducts with draw bands. 
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K.  During construction provide temporary closures of metal or taped polyethylene on open ductwork 

to prevent construction dust from entering ductwork system. 
 

3.02  CLEANING 
 

A.  Clean duct system and force air at high velocity through duct to remove accumulated dust.  To 
obtain sufficient air, clean half the system at a time.  Protect equipment that could be harmed by 
excessive dirt with temporary filters, or bypass during cleaning. 

 
3.03  SCHEDULES 

 
A.  Ductwork Pressure Class: 

1.  Supply (Heating Systems):  2 inch (500 Pa 
2.  Supply (System with Cooling Coils):  2 inch (500 Pa). 
3.  General Exhaust:  1 inch (250 Pa). 
4.  Outside Air Intake:  1 inch (250 Pa). 
5.  Combustion Air:  1 inch (250 Pa) 
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SECTION 23 33 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Air turning devices/extractors. 

B.  Backdraft dampers - metal. 

C.  Backdraft dampers. 

AIR DUCT ACCESSORIES 

 
D.   Combination fire and smoke dampers. 

E.  Duct access doors. 

F.  Duct test holes. 

G.  Fire dampers. 

H.  Flexible duct connections. 

I.  Smoke dampers. 

J.  Volume control dampers. 
 

1.02  RELATED REQUIREMENTS 
 

A.  Section 23 31 00 - HVAC Ducts and Casings. 
 

B.  Section 23 36 00 - Air Terminal Units: Pressure regulating damper assemblies. 
 

1.03  REFERENCE STANDARDS 
 

A.  NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National 
Fire Protection Association; 2012. 

 
B.  NFPA 92 - Standard for Smoke-Control Systems; 2012. 

 
C.  NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences; 

2012. 
 

D.  SMACNA (DCS) - HVAC Duct Construction Standards; 2005. 
 

E.  UL 33 - Heat Responsive Links for Fire-Protection Service; Underwriters Laboratories Inc.; 
Current Edition, Including All Revisions. 

 
F.  UL 555 - Standard for Fire Dampers; Underwriters Laboratories Inc.; Current Edition, Including 

All Revisions. 
 

G.  UL 555S - Standard for Leakage Rated Dampers for Use in Smoke Control Systems; 
Underwriters Laboratories Inc.; Current Edition, Including All Revisions. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide for shop fabricated assemblies including volume control dampers. 

Include electrical characteristics and connection requirements. 
 

C.  Manufacturer's Installation Instructions:  Provide instructions for fire dampers. 
 

D.  Project Record Drawings:  Record actual locations of access doors and test holes. 
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1.05  DELIVERY, STORAGE, AND HANDLING 

 
A.  Protect dampers from damage to operating linkages and blades. 

 
PART 2  PRODUCTS 

 
2.01  AIR TURNING DEVICES/EXTRACTORS 

 
A.  Manufacturers: 

1.  Krueger:  www.krueger-hvac.com. 
2.  PCI Industries, Inc; Pottorff Brand:  www.portorff.com. 
3.  Ruskin Company:  www.ruskin.com. 
4.  Titus:  www.titus-hvac.com. 
5.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Multi-blade device with blades aligned in short dimension; steel construction; with individually 

adjustable blades, mounting straps. 
 

2.02  BACKDRAFT DAMPERS - METAL 
 

2.03  BACKDRAFT DAMPERS 
 

A.  Gravity Backdraft Dampers, Size 18 x 18 inches (450 x 450 mm) or Smaller, Furnished with Air 
Moving Equipment: Air moving equipment manufacturer's standard construction. 

 
2.04  BACKDRAFT DAMPERS - FABRIC 

 
A.  Fabric Backdraft Dampers:  Factory-fabricated, 18 gage (1.90 mm), galvanized steel frame. 

1.  Blades:  Neoprene coated fabric material. 
2.  Birdscreen: 1/2 inch (12 mm) nominal mesh of galvanized steel or aluminum. 
3.  Maximum Velocity:  1000 fpm (5 m/sec) face velocity. 

 
2.05  COMBINATION FIRE AND SMOKE DAMPERS 

 
A.  Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated. 

B.  Provide factory sleeve and collar for each damper. 

C.  Multiple Blade Dampers:  Fabricate with 16 gage (1.5 mm) galvanized steel frame and blades, 
oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel 
jamb seals, 1/8 x 1/2 inch (3.2 x 12.7 mm) plated steel concealed linkage, stainless steel 
closure spring, blade stops, and lock, and 1/2 inch (12.7 mm) actuator shaft. 

 
D.  Operators:  UL listed and labelled spring return electric type suitable for 120 volts, single phase, 

60 Hz.  Provide end switches to indicate damper position.  Locate damper operator on interior of 
duct and link to damper operating shaft. 

 
E.  Electro Thermal Link:  Fusible link melting at 165 degrees F (74 degrees C); 120 volts, single 

phase, 60 Hz; UL listed and labeled. 
 

2.06  DUCT ACCESS DOORS 
 

A.  Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated. 

B.  Access doors with sheet metal screw fasteners are not acceptable. 

2.07  DUCT TEST HOLES 
 

A.  Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene 
plugs, threaded plugs, or threaded or twist-on metal caps. 

 
2.08  FIRE DAMPERS 

 
A.  Fabricate in accordance with NFPA 90A and UL 555, and as indicated. 
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B.  Horizontal Dampers:  Galvanized steel, 22 gage (0.76 mm) frame, stainless steel closure spring, 

and lightweight, heat retardant non-asbestos fabric blanket. 
 

C.  Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel 
closure springs and latches for horizontal installations.  Configure with blades out of air stream 
except for 1.0 inch (250 Pa) pressure class ducts up to 12 inches (300 mm) in height. 

 
D.  Fusible Links:  UL 33, separate at 160 degrees F (71 degrees C) with adjustable link straps for 

combination fire/balancing dampers. 
 

2.09  FLEXIBLE DUCT CONNECTIONS 

A.  Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated. 

B.  Flexible Duct Connections:  Fabric crimped into metal edging strip. 
1.  Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, 

minimum density 30 oz per sq yd (1.0 kg/sq m). 
a.  Net Fabric Width:  Approximately 2 inches (50 mm) wide. 

 
2.10  SMOKE DAMPERS 

 
A.  Fabricate in accordance with NFPA 90A and UL 555S, and as indicated. 

 
B.  Electro Thermal Link:  Fusible link melting at 165 degrees F (74 degrees C); 120 volts, single 

phase, 60 Hz; UL listed and labeled. 
 

2.11  VOLUME CONTROL DAMPERS 
 

A.  Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated. 

B.  Single Blade Dampers:  Fabricate for duct sizes up to 12 x 48 inch (300 x 1220 mm). 

C.  Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch 
(200 x 1825 mm).  Assemble center and edge crimped blades in prime coated or galvanized 
channel frame with suitable hardware. 

 
D.  End Bearings:  Except in round ducts 12 inches (300 mm) and smaller, provide end bearings. 

On multiple blade dampers, provide oil-impregnated nylon or sintered bronze bearings. 
 

E.  Quadrants: 
1.  Provide locking, indicating quadrant regulators on single and multi-blade dampers. 
2.  On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or 

adapters. 
3.  Where rod lengths exceed 30 inches (750 mm) provide regulator at both ends. 

 
PART 3  EXECUTION 

 
3.01  PREPARATION 

 
A.  Verify that electric power is available and of the correct characteristics. 

 
3.02  INSTALLATION 

 
A.  Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow 

SMACNA HVAC Duct Construction Standards.  Refer to Section 23 31 00 for duct construction 
and pressure class. 

 
B.  Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where 

indicated. 
 

C.  Provide duct access doors for inspection and cleaning before and after filters, coils, fans, 
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as 
indicated.  Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96.  Provide 
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minimum 8 x 8 inch (200 x 200 mm) size for hand access, 18 x 18 inch (450 x 450 mm) size for 
shoulder access, and as indicated.  Provide 4 x 4 inch (100 x 100 mm) for balancing dampers 
only.  Review locations prior to fabrication. 

 
D.  Provide duct test holes where indicated and required for testing and balancing purposes. 

 
E.  Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations 

indicated, where ducts and outlets pass through fire rated components, and where required by 
authorities having jurisdiction.  Install with required perimeter mounting angles, sleeves, 
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges. 

F.  Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92. 

G.  Demonstrate re-setting of fire dampers to Delaware Department of Transportation's 
representative. 

 
H.  At fans and motorized equipment associated with ducts, provide flexible duct connections 

immediately adjacent to the equipment. 
 

I.  Provide balancing dampers at points on supply, return, and exhaust systems where branches 
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from 
duct take-off. 

 
J.  Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of 

whether dampers are specified as part of the diffuser, grille, or register assembly. 
 

K.  Provide air turning devices within duct whenever long radius elbows are not utilized. 
 

 
END OF SECTION 
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SECTION 23 34 23 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

A.  Roof exhausters. 

B.  Wall exhausters. 

1.02  RELATED REQUIREMENTS 
 

1.03  REFERENCE STANDARDS 

HVAC POWER VENTILATORS 

 
A.  AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.; 2010. 

B.  AMCA 204 - Balance Quality and Vibration Levels for Fans; 2005. 

C.  AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air 
Movement and Control Association International, Inc.; 2007 (ANSI/AMCA 210, same as 
ANSI/ASHRAE 51). 

 
D.  AMCA (DIR) - [Directory of] Products Licensed Under AMCA International Certified Ratings 

Program; Air Movement and Control Association International, Inc.; 
http://www.amca.org/certified/search/company.aspx. 

 
E.  AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control 

Association International, Inc.; 2008. 
 

F.  AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air 
Movement and Control Association International, Inc.; 1990. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide data on fans and accessories including fan curves with specified 

operating point clearly plotted, power, RPM, sound power levels at rated capacity, and electrical 
characteristics and connection requirements. 

 
C.  Manufacturer's Instructions:  Indicate installation instructions. 

 
D.  Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts 

list, and wiring diagrams. 
 

E.  Maintenance Materials:  Furnish the following for Delaware Department of Transportation's use 
in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 
2.  Extra Fan Belts:  One set for each individual fan. 

 
1.05  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience. 
 

1.06  FIELD CONDITIONS 
 

A.  Permanent ventilators may be used for ventilation during construction only after ductwork is 
clean, filters are in place, bearings have been lubricated, and fan has been test run under 
observation. 

 
PART 2  PRODUCTS 
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2.01  MANUFACTURERS 

 
A.  Greenheck:  www.greenheck.com. 

B.  PennBarry:  www.pennbarry.com. 

C.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  POWER VENTILATORS - GENERAL 

A.  Static and Dynamically Balanced: AMCA 204 - Balance Quality and Vibration Levels for Fans. 

B.  Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA 
Certified Rating Seal. 

 
C.  Sound Ratings:  AMCA 301, tested to AMCA 300, and bearing AMCA Certified Sound Rating 

Seal. 
 

D.  Fabrication:  Conform to AMCA 99. 
 

E.  Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for 
the purpose specified and indicated. 

 
2.03  ROOF EXHAUSTERS (General Purpose) 

 
A.  Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted 

motor; 1/2 inch (13 mm) mesh, 0.62 inch (1.6 mm) thick aluminum wire birdscreen; square base 
to suit roof curb with continuous curb gaskets. 

 
B.  Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted 

motor; 1/2 inch (13 mm) mesh, 0.62 inch (1.6 mm) thick aluminum wire birdscreen; square base 
to suit roof curb with continuous curb gaskets. 

 
C.  Roof Curb:  12 inch (300 mm) high self-flashing of galvanized steel with continuously welded 

seams, built-in cant strips and interior baffle with acoustic insulation, curb bottom. 
 

D.  Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor 
and wall mounted solid state speed controller. 

 
E.  Backdraft Damper:  Gravity actuated, aluminum multiple blade construction, felt edged with 

offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring 
return. 

 
F.  Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and 

adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at 
mid-position; fan shaft with self-aligning pre-lubricated ball bearings. 

 
2.04  WALL EXHAUSTERS 

 
A.  Fan Unit:  V-belt or direct driven with spun aluminum housing; resiliently mounted motor; 1/2 

inch (13 mm) mesh, 0.062 inch (1.6 mm) thick aluminum wire bird screen. 
 

B.  Backdraft Damper:  Gravity actuated, aluminum multiple blade construction, felt edged with 
offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring 
return. 

 
C.  Sheaves:  For V-belt drives, provide cast iron or steel, dynamically balanced, bored to fit shafts 

and keyed; variable and adjustable pitch motor sheaves selected so required rpm is obtained 
with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball bearings. 
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2.05  CABINET AND CEILING EXHAUST FANS 

 
A.  Centrifugal Fan Unit:  V-belt or direct driven with galvanized steel housing lined with acoustic 

insulation, resilient mounted motor, gravity backdraft damper in discharge. 
 

B.  Grille:  Aluminum with baked white enamel finish. 
 

C.  Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and 
adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at 
mid-position; fan shaft with self-aligning pre-lubricated ball bearings. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
B.  Secure roof exhausters with cadmium plated steel lag screws to roof curb. 

 
C.  Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening. 

D.  Hung Cabinet Fans: 

E.  Provide sheaves required for final air balance. 
 

F.  Install backdraft dampers on inlet to roof and wall exhausters. 
 

 
END OF SECTION 
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SECTION 23 37 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Diffusers. 
 

B.  Registers/grilles. 

C.   Goosenecks. 

1.02  REFERENCE STANDARDS 

AIR OUTLETS AND INLETS 

 
A.  ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets; 

American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.; 2006. 
 

B.  SMACNA (DCS) - HVAC Duct Construction Standards; 2005. 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements for submittal procedures. 
 

B.  Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as 
to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets 
showing type, size, location, application, and noise level. 

 
C.  Project Record Documents:  Record actual locations of air outlets and inlets. 

 
1.04  QUALITY ASSURANCE 

 
A.  Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70. 

 
1.05  QUALITY ASSURANCE 

 
A.  Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Price Industries:  www.price-hvac.com. 

B.  Titus:  www.titus-hvac.com. 

C.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  RECTANGULAR CEILING DIFFUSERS 
 

A.  Type:  Square, stamped, multi-core diffuser to discharge air in 360 degree pattern with 
sectorizing baffles where indicated. 

 
B.  Frame:  Inverted T-bar type.  In plaster ceilings, provide plaster frame and ceiling frame. 

C.   Fabrication:  Steel with baked enamel finish. 

D.  Accessories:  Radial opposed blade damper and multi-louvered equalizing grid with damper 
adjustable from diffuser face. 

 
2.03  GOOSENECKS 

 
A.  Fabricate in accordance with SMACNA HVAC Duct Construction Standards of minimum 18 gage 

(1.20 mm) galvanized steel. 
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B.  Mount on minimum 12 inch (300 mm) high curb base where size exceeds 9 x 9 inch (230 x 230 

mm). 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION 
 

A.  Install in accordance with manufacturer's instructions. 
 

B.  Check location of outlets and inlets and make necessary adjustments in position to conform 
with architectural features, symmetry, and lighting arrangement. 

 
C.  Install diffusers to ductwork with air tight connection. 

 
D.  Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite 

whether dampers are specified as part of the diffuser, or grille and register assembly. 
 

E.  Paint ductwork visible behind air outlets and inlets matte black. 
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SECTION 23 81 49 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

WATER-TO-AIR HEAT PUMPS 

 
A.  Water-Source Water-to-Air heat pump 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 23 21 13 - Hydronic Piping:  Load-side piping. 

B.  Section 26 27 17 - Equipment Wiring. 

1.03  REFERENCE STANDARDS 
 

A.  ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 
2008. 

 
B.  UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances; 1996. 

 
1.04  SUBMITTALS 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Manufacturer's data sheets for each product furnished, including: 
1.  Electrical and performance data showing compliance with specifications. 
2.  Required water flow rates and temperatures for inflow and outflow. 
3.  Detailed electrical wiring diagrams. 
4.  Storage and handling requirements and recommendations. 
5.  Installation instructions. 
6.  Start-up, troubleshooting, and TAB instructions. 
7.  Specimen warranty. 

C.  Field Test Reports. 

D.  Operation and Maintenance Data:  Include replaceable parts lists, parts sources, and 
troubleshooting guide. 

 
E.  Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 

Delaware Department of Transportation's name and registered with manufacturer. 
 

1.05  QUALITY ASSURANCE 
 

A.  Manufacturer Qualifications:  Company specializing in manufacturing products of the type 
specified in this section, with not less than three years of documented experience. 

 
B.  Installer Qualifications:  Company specializing in performing the work of the type this section 

and approved by manufacturer. 
 

1.06  DELIVERY, STORAGE, AND HANDLING 
 

A.  Verify upon delivery that equipment nameplate data, including electrical data, matches specified 
and ordered equipment.  Verify that refrigerant charge has been retained during shipping. 

 
B.  Store products in manufacturer's unopened packaging until ready for installation. 

C.   Store products under cover and elevated above grade. 

1.07  WARRANTY 
 

A.  See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. 

UNOFFICIAL 
 WEBSITE 

 COPY



Contract# T201080108 
Appendix A - Technical Specifications 

WATER-TO-AIR HEAT PUMPS 23 81 49 - 2 

 

 

 
B.  Provide 5 year manufacturer warranty for compressors and motors, expansion devices, heat 

exchangers, and reversing valves. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Water-to-Air heat Pumps: 
1.  Climate Master:  www.climatemaster.com 
2.  Water Furnace: www.waterfurnace.com 
3.  Florida Heat Pump: www.fhp-mfg.com 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.02  HEAT PUMPS 

 
A.  Horizontal / Vertical Water Source Heat Pumps 

1.  Units shall be supplied completely factory built for an entering water temperature range 
from 40° to 100°F (-6.7° to 43.3°C) as standard.  Equivalent units from other manufacturers 
can be proposed provided approval to bid is given 10 days prior to bid closing. All 
equipment listed in this section must be rated and certified in accordance with American 
Refrigeration Institute / International Standards Organization (ARI / ISO) and Environmental 
Testing Laboratories for United States and Canada (ETL-US-C), and shall have CE Mark 
for 50Hz models.  The units shall have ARI / ISO and ETL-US-C labels.  All units shall be 
fully quality tested by factory run testing under normal operating conditions and water flow 
rates as described herein. Quality control system shall automatically perform via computer: 
triple leak check, pressure tests, evacuate and accurately charge system, perform detailed 
heating and cooling mode tests, and quality cross check all operational and test conditions 
to pass/fail data base.  Detailed report card will ship with each unit displaying all test 
performance data.  Note:  If unit fails on any cross check, system shall not be allowed unit 
to ship. Serial numbers will be recorded by factory and furnished to contractor on report 
card for ease of unit warranty status. 

 
B.  Basic Construction 

1.  Horizontal Units shall have one of the following air flow arrangements: Left Inlet/Straight 
(Right) Discharge; Right Inlet/Straight (Left) Discharge; Left Inlet/Back Discharge; or Right 
Inlet/Back Discharge as shown on the plans. Units must have the ability to be field 
convertible from straight to back or back to straight discharge with no additional parts or 
unit structure modification. Horizontal units will have factory installed hanger brackets with 
rubber isolation grommets packaged separately.  Contractor shall verify unit configuration 
prior to ordering. 

2.  Vertical Units shall have one of the following air flow arrangements: Left Return/Top 
Discharge, Right Return/Top Discharge, Left Return/Bottom Discharge, Right 
Return/Bottom Discharge as shown on the plans.  Contractor shall verify unit configuration 
prior to ordering. 

3.  If units with these arrangements are not used, the contractor is responsible for any extra 
costs incurred by other trades. All units (horizontal and vertical) must have a minimum of 
three access panels for serviceability of compressor compartment. Units having only one 
access panel to compressor/heat exchangers/expansion device/refrigerant piping shall not 
be acceptable. 

4.  Compressor section interior surfaces shall be lined with 1/2 inch (12.7mm) thick, dual 
density, 1-3/4 lb/ft3 (28 kg/m3) acoustic type glass fiber insulation.  Air handling section 
interior surfaces shall be lined with 1/2 in (12.7mm) think, single density, 1-3/4 lb/ft3 (28 
kg/m3) foil backed fiber insulation for ease of cleaning.  Insulation placement shall be 
designed in a manner that will eliminate any exposed edges to prevent the introduction of 
glass fibers into the air stream.  Units without foil backed insulation in the air handling 
section will not be accepted. 
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paint finish.  Both sides of the steel shall be painted for added protection. 
6.  Standard cabinet panel insulation must meet NFPA 90A requirements, air erosion and mold 

growth limits of UL-181, stringent fungal resistance test per ASTM-C1071 and ASTM G21, 
and shall meet zero level bacteria growth per ASTM G22. Unit insulation must meet these 
stringent requirements or unit(s) will not be accepted. 

7.  All horizontal units to have factory installed 1” (25.4mm) discharge air duct collars, 1” 
(25.4mm) filter rails with 1” (25.4mm) filters factory installed, and factory installed 
unit-mounting brackets.  Vertical units to have field installed discharge air duct collar, 
shipped loose and 1” (25.4mm) filter rails with 1” (25.4mm) filters factory installed.  If units 
with these factory installed provisions are not used, the contractor is responsible for any 
extra costs to field install these provisions, and/or the extra costs for his sub-contractor to 
install these provisions. 

8.  All units must have an insulated panel separating the fan compartment from the compressor 
compartment. Units with the compressor in the air stream are not acceptable. Units shall 
have a factory installed 1 inch (25.4mm) wide filter bracket for filter removal from either side. 
Units shall have a 1 inch (25.4mm) thick throwaway type glass fiber filter.  The contractor 
shall purchase one spare set of filters and replace factory shipped filters on completion of 
start-up. Filters shall be standard sizes. If units utilize non-standard filter 
sizes then the contractor shall provide 1 spare filter for each unit. 

9.  Cabinets shall have separate holes and knockouts for entrance of line voltage and low 
voltage control wiring. All factory-installed wiring passing through factory knockouts and 
openings shall be protected from sheet metal edges at openings by plastic ferrules. Supply 
and return water connections shall be copper IPT fittings, and shall be securely mounted 
flush to the cabinet corner post allowing for connection to a flexible hose without the use of 
a back-up wrench. Water connections that protrude through the cabinet or require the use 
of a backup wrench shall not be allowed. All water connections and electrical knockouts 
must be in the compressor compartment corner post as to not interfere with the 
serviceability of unit. Contractor shall be responsible for any extra costs involved in the 
installation of units that do not have this feature.  Contractor must ensure that units can be 
easily removed for servicing and coordinate locations of electrical conduit and lights with the 
electrical contractor. 

10.  UltraQuiet package shall consist of high technology sound attenuating material that is 
strategically applied to the compressor and air handling compartment casings and fan 
scroll in addition to the standard system design, to further dampen and attenuate sound 
transmissions. 

11.  The unit will be supplied with cupro nickel coaxial water to refrigerant heat exchanger. 
12.  The unit will be supplied with internally factory mounted two-way water valve for variable 

speed pumping requirements.  A factory-mounted or field-installed high pressure switch 
shall be installed in the water piping to disable compressor operation in the event water 
pressures build due to water freezing in the piping system. 

13.  The unit will be supplied with internally factory mounted automatic water flow regulators. 
 

C.  Fan and Motor Assembly 
1.  Blower shall have inlet rings to allow removal of wheel and motor from one side without 

removing housing. Units shall have a direct-drive centrifugal fan. The fan motor shall be 
3-speed (2-speed for 575V), permanently lubricated, PSC type, with internal thermal 
overload protection. Units supplied without permanently lubricated motors must provide 
external oilers for easy service. The fan motor on small and medium size units (018-048) 
shall be isolated from the fan housing by a torsionally flexible motor mounting system with 
rubber type grommets to inhibit vibration induced high noise levels associated with “hard 
wire belly band” motor mounting. The fan motor on larger units (060 & 070) shall be 
isolated with flexible rubber type isolation grommets only. The fan and motor assembly 
must be capable of overcoming the external static pressures as shown on the schedule. 
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Airflow / Static pressure rating of the unit shall be based on a dry coil and a clean filter in 

 

 

place. Ratings without filter, or on an ESP less than 0.25 in w.g. (6.35 mm w.g.) shall NOT 
be acceptable. 

 
D.  Refrigerant Circuit 

1.  All units shall contain an HFC 410A sealed refrigerant circuit including a high efficiency 
scroll or rotary compressor designed for heat pump operation, a thermostatic expansion 
valve for refrigerant metering, an enhanced corrugated aluminum lanced fin and rifled 
copper tube refrigerant to air heat exchanger, reversing valve, coaxial (tube in tube) 
refrigerant to water heat exchanger, and safety controls including a high pressure switch, 
low pressure switch (loss of charge), water coil low temperature sensor, and air coil low 
temperature sensor.  Access fittings shall be factory installed on high and low pressure 
refrigerant lines to facilitate field service. Activation of any safety device shall prevent 
compressor operation via a microprocessor lockout circuit.  The lockout circuit shall be 
reset at the thermostat or at the contractor supplied disconnect switch.  Units that cannot 
be reset at the thermostat shall not be acceptable. 

2.  Hermetic compressors shall be internally sprung.  The compressor shall have a dual level 
vibration isolation system. The compressor will be mounted on computer selected vibration 
isolation springs to a large heavy gauge compressor mounting tray plate, which is then 
isolated from the cabinet base with rubber grommets for maximized vibration attenuation. 
All units (except units with rotary compressors) shall include a discharge muffler to further 
enhance sound attenuation.  Compressor shall have thermal overload protection. 
Compressor shall be located in an insulated compartment away from air stream to minimize 
sound transmission. 

3.  Refrigerant to air heat exchangers shall utilize enhanced corrugated lanced aluminum fins 
and rifled copper tube construction rated to withstand 625 PSIG (3101 kPa) refrigerant 
working pressure.  Refrigerant to water heat exchangers shall be of copper inner water tube 
and steel refrigerant outer tube design, rated to withstand 625 PSIG (3101 kPa) working 
refrigerant pressure and 500 PSIG (3101 kPa) working water pressure.  The refrigerant to 
water heat exchanger shall be “electro-coated” with a low cure cathodic epoxy material a 
minimum of 0.4 mils thick (0.4 - 1.5 mils range) on all surfaces.  The black colored coating 
shall provide a minimum of 1000 hours salt spray protection per ASTM B117-97 on all 
external steel and copper tubing.  The material shall be formulated without the inclusion of 
any heavy metals and shall exhibit a pencil hardness of 2H (ASTM D3363-92A), crosshatch 
adhesion of 4B-5B (ASTM D3359-95), and impact resistance of 160 in-lbs (184 kg-cm) direct 
(ASTM D2794-93). 

4.  The drain pan shall be constructed of 304 Stainless Steel to inhibit corrosion.  This 
corrosion protection system shall meet the stringent 1000 hour salt spray test per ASTM 
B117. If plastic type material is used, it must be HDPE (High Density Polyethylene) to 
avoid thermal cycling shock stress failure over the lifetime of the unit.  Drain pan shall be 
fully insulated. Drain outlet shall be located at pan as to allow complete and unobstructed 
drainage of condensate. Drain outlet for horizontal units shall be connected from pan 
directly to IPT fitting. No hidden internal tubing extensions from pan outlet extending to unit 
casing (that can create drainage problems) will be accepted. The unit as standard will be 
supplied with solid-state electronic condensate overflow protection.  Mechanical float 
switches will NOT be accepted. 

5.  Vertical units shall be furnished with a PVC slip condensate drain connection and an 
internal factory installed condensate trap.  If units without an internal trap are used, the 
contractor is responsible for any extra costs to field install these provisions, and/or the 
extra costs for his sub-contractor to install these provisions. 

6.  Refrigerant metering shall be accomplished by thermostatic expansion valve only. 
Expansion valves shall be dual port balanced types with external equalizer for optimum 
refrigerant metering. Units shall be designed and tested for operating ranges of entering 
water temperatures from 20° to 120°F  (-6.7° to 43.3°C). Reversing valve shall be four-way 
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solenoid activated refrigerant valve, which shall default to heating mode should the solenoid 
fail to function.  If the reversing valve solenoid defaults to cooling mode, an additional low 
temperature thermostat must be provided to prevent over-cooling an already cold room. 

 
E.  Drain Pan: 

1.  The drain pan shall be constructed of 304 Stainless Steel to inhibit corrosion.  This 
corrosion protection system shall meet the stringent 1000 hour salt spray test per ASTM 
B117. If plastic type material is used, it must be HDPE (High Density Polyethylene) to 
avoid thermal cycling shock stress failure over the lifetime of the unit.  Drain pan shall be 
fully insulated. Drain outlet shall be located at pan as to allow complete and unobstructed 
drainage of condensate. Drain outlet for horizontal units shall be connected from pan 
directly to IPT fitting. No hidden internal tubing extensions from pan outlet extending to unit 
casing (that can create drainage problems) will be accepted. The unit as standard will be 
supplied with solid-state electronic condensate overflow protection.  Mechanical float 
switches will NOT be accepted. 

 
F.  Electrical: 

1.  A control box shall be located within the unit compressor compartment and shall contain a 
50VA transformer, 24 volt activated, 2 or 3 pole compressor contactor, terminal block for 
thermostat wiring and solid-state controller for complete unit operation. Reversing valve and 
fan motor wiring shall be routed through this electronic controller. Units shall be 
name-plated for use with time delay fuses or HACR circuit breakers. Unit controls shall be 
24 Volt and provide heating or cooling as required by the remote thermostat / sensor. 

 
G.  Option: Enhanced solid state control system (DXM) 

1.  This control system features two stage control of cooling and two stage control of heating 
modes for exacting temperature and dehumidification purposes. 

2.  This control system coupled with a multi-stage thermostat will better dehumidify room air by 
automatically running the heat pump's fan at lower speed on the first stage of cooling 
thereby implementing low sensible heat ratio cooling. On the need for higher cooling 
performance the system will activate the second stage of cooling and automatically switch 
the fan to the higher fan speed setting.  This system may be further enhanced with a 
humidistat. Units not having automatic low sensible heat ratio cooling will not be accepted; 
as an alternate a hot gas reheat coil may be provided with control system for automatic 
activation. 

3.  Control shall have all of the above mentioned features of the CXM control system along 
with the following expanded features: 
a.  Removable thermostat connector. 
b.  Night setback control. 
c.  Random start on return from night setback. 
d.  Minimized reversing valve operation (Unit control logic shall only switch the reversing 

valve when cooling is demanded for the first time.  The reversing valve shall be held in 
this position until the first call for heating, ensuring quiet operation and increased valve 
life.). 

e.  Override temperature control with 2-hour (adjustable) timer for room occupant to 
override setback temperature at the thermostat. 

f.  Dry contact night setback output for digital night setback thermostats. 
g.  Ability to work with heat pump or heat/cool (Y, W) type thermostats. 
h.  Ability to work with heat pump thermostats using O or B reversing valve control. 
i.  Emergency shutdown contacts. 
j.  Boilerless system heat control at low loop water temperature. 
k.  Relay to operate an external damper. 
l.  Ability to automatically change fan speed from multistage thermostat. 
m.   Relay to start system pump. 
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n.  75 VA control transformer. Control transformer shall have load side short circuit and 

overload protection via a built in circuit breaker. 
 

H.  Warranty: 
1.  Manufacturer shall warranty equipment for a period of 12 months from start up or 18 

months from shipping (which ever occurs first). 
2.  Option: Extended 4-year compressor warranty covers compressor for a total of 5 years. 
3.  Option: Extended 4-year refrigeration circuit warranty covers coils, reversing valve, 

expansion valve and compressor for a total of 5 years. 
4.  Option: Extended 4-year control board warranty covers the CXM/DXM control board for a 

total of 5 years. 
 

2.03  FIELD INSTALLED OPTIONS 
 

A.  Vibration Isolation Pad:  Manufacturer recommended sound attenuation material between 
equipment and substrate. 

 
B.  Hose Kits 

1.  All units 120000 BTUH (35 kW) and below shall be connected with hoses.  The hoses shall 
be 2 feet (61cm) long, braided stainless steel; fire rated hoses complete with adapters. 
Only fire rated hoses will be accepted. 

 
C.  Hose Kit Assemblies: 

1.  The following assemblies ship with the valves already assembled to the hose described: 
a.  Supply and return hoses having ball valve with PT port. 

 
D.  Thermostats: 

1.  The thermostat shall be a mechanical or electronic type thermostat as selected below with 
the described features: 
a.  Multistage Automatic or Manual Changeover Programmable 7 Day with Humidity 

Control (ATP32U02) 
b.  Thermostat shall be 7 day programmable (with up to 4 set points per day), multi-stage 

(3H/2C), automatic or manual changeover with HEAT-OFF-COOL-AUTO system 
settings and fan ON-AUTO settings.  Separate dehumidification and humidification set 
points shall be configurable for discreet outputs to a dehumidification option and/or an 
external humidifier. Installer configuration mode shall allow thermostat dehumidification 
mode to operate with ClimaDry reheat or with ECM fan dehumidification mode via 
settings changes.  Thermostat shall have a blue backlit dot matrix LCD display with 
temperature, relative humidity, set-points, mode, and status indication.  The 
temperature indication shall be selectable for ºF or ºC.  Time display shall be 
selectable for 12 or 24 hour clock.  Fault identification shall be provided (when used 
with ClimateMaster CXM or DXM controls) to simplify troubleshooting by providing 
specific unit fault at the thermostat with red backlit LCD during unit lockout.  The 
thermostat shall provide permanent memory of set-points without batteries. 
Thermostat shall provide heating set-point range limit, cooling set-point range limit, 
temperature display offset, keypad lockout, dead-band range setting, and inter-stage 
differential settings.  Thermostat shall provide progressive recovery to anticipate time 
required to bring space temperature to the next programmed event.  Thermostat shall 
provide an installer setup for configuring options and for setup of servicing contractor 
name and contact information.  Thermostat shall allow the use of an accessory remote 
and/or outdoor temperature sensor (AST008).  Thermostat navigation shall be 
accomplished via five buttons (up/down/right/left/select) with menu-driven selections 
for ease of use and programming. 

 
2.04  PIPING SPECIALTIES 
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A.  Flexible Pipe Connections:  Braided stainless steel hoses with swivel connectors; UL 94 rated. 

1.  Minimum Working Pressure:  300 psi (2067 kPa). 
2.  Length:  2 feet (0.6 m), minimum. 

 
B.  Piping Specialties:  Provide the following: 

1.  Flow control valve with test ports. 
2.  Two shutoff ball valves with memory stops (one with test port). 
3.  Blow down ball valve. 
4.  Y-strainer. 

 
C.  Auxiliary Drain Pans, Drain Connections, and Drain Lines:  Provide galvanized steel auxiliary 

drain pans under units where indicated. 
1.  Provide separate drain lines for the unit drain and auxiliary drain pans. 
2.  Trap drain pans from the bottom to ensure complete pan drainage. 
3.  Provide drain lines full size of drain opening. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that power supply complies with equipment specifications. 

 
B.  Verify that all connections for water and electricity are available, operational, and placed 

correctly for unit installation. 
 

C.  Verify that equipment is undamaged, including refrigerant components and valves and electrical 
connections. 

 
D.  Verify that substrates are sound and ready for installation. 

 
E.  Do not begin installation until installation sites have been properly prepared.  If installation site 

preparation, such as the water source, is the responsibility of another installer, notify Delaware 
Engineering and Design Corporation of unsatisfactory preparation before proceeding. 

 
3.02  PREPARATION 

 
A.  Clean surfaces thoroughly prior to installation. 

 
B.  Prepare surfaces using the methods recommended by the manufacturer for achieving the best 

result for the substrate under the project conditions. 
 

C.  Sequence installation to ensure utility connections are achieved in an orderly and expeditious 
manner. 

 
3.03  INSTALLATION 

 
A.  Install equipment in accordance with the manufacturer's written installation instructions. 

 
B.  Do not obstruct maintenance access to equipment by any type of piping, electrical conduit, or 

any other utility. 
 

C.  Flush and clean piping before placing in operation; take precautions to prevent introduction of 
debris into piping systems. 

 
D.  Start system and adjust controls and equipment so as to give satisfactory operation. 

 
E.  Adjust water temperature control system and place in operation so that water quantities 

circulated are as required. 
 

3.04  FIELD QUALITY CONTROL 
 

A.  Upon completion and before final acceptance of work, test each system to demonstrate 
compliance with the contract requirements. 
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1.  Adjust controls and balance systems prior to final acceptance of completed systems. 
2.  Test controls through every cycle of operation. 
3.  Test safety controls to demonstrate performance of required function. 
4.  Furnish water, electricity, instruments, connecting devices, and personnel for tests. 
5.  Clean equipment, piping, strainers, ducts, and filters. 
6.  Coordinate testing with testing of related piping, specified elsewhere. 
7.  Correct defects in work and repeat tests. 

 
B.  Operational Testing:  After demonstration of satisfactory operation perform operational testing: 

1.  Test each item of equipment in operation for continuous period of not less than 24 hours 
under every condition of operation in accordance with equipment manufacturer's 
recommendations. 

2.  Verify that each item of equipment operating parameters are within limits recommended by 
the manufacturer. 

3.  Manufacturer's Recommended Test:  Conduct the manufacturer's recommended field 
testing; furnish a factory trained field representative authorized by and to represent the 
equipment manufacturer during the complete execution of the field testing. 

 
C.  Additional requirements for testing, adjusting, and balancing (TAB) of piping, equipment, and 

controls are specified in Section 23 05 93. 
 

D.  Within 30 calendar days after acceptable completion of testing, submit each test report for 
review and approval; include: 
1.  Unit nameplate data, and actual voltage and ampere consumption. 
2.  Load-side supply and return water flow and temperatures, and measurement equipment. 
3.  Source-side supply and return water flow and temperatures, and measurement equipment. 
4.  Ambient air temperature at heat pump unit. 
5.  Date and name and signature of person testing and reporting. 

 
3.05  PROTECTION 

 
A.  Protect installed products until completion of project. 

 
B.  Touch-up, repair or replace damaged products before Substantial Completion. 

 

 
END OF SECTION 
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SECTION 26 05 01 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Electrical demolition. 
 

1.02  RELATED REQUIREMENTS 

MINOR ELECTRICAL DEMOLITION 

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

alterations work. 
 

PART 2  PRODUCTS 
 

2.01  MATERIALS AND EQUIPMENT 
 

A.  Materials and equipment for patching and extending work:  As specified in individual sections. 
 

PART 3  EXECUTION 
 

3.01  EXAMINATION 
 

A.  Verify field measurements and circuiting arrangements are as shown on Drawings. 

B.  Verify that abandoned wiring and equipment serve only abandoned facilities. 

C.  Demolition drawings are based on casual field observation and existing record documents. 
 

D.  Report discrepancies to Delaware Department of Transportation before disturbing existing 
installation. 

 
E.  Beginning of demolition means installer accepts existing conditions. 

 
3.02  PREPARATION 

 
A.  Disconnect electrical systems in walls, floors, and ceilings to be removed. 

B.  Coordinate utility service outages with utility company. 

C.  Provide temporary wiring and connections to maintain existing systems in service during 
construction.  When work must be performed on energized equipment or circuits, use personnel 
experienced in such operations. 

 
D.  Existing Electrical Service:  Maintain existing system in service until new system is complete 

and ready for service.  Disable system only to make switchovers and connections.  Minimize 
outage duration. 
1.  Obtain permission from Delaware Department of Transportation at least 24 hours before 

partially or completely disabling system. 
2.  Make temporary connections to maintain service in areas adjacent to work area. 

 
E.  Existing Fire Alarm System:  Maintain existing system in service until new system is accepted. 

Disable system only to make switchovers and connections.  Minimize outage duration. 
1.  Notify Delaware Department of Transportation before partially or completely disabling 

system. 
2.  Notify local fire service. 
3.  Make notifications at least 24 hours in advance. 
4.  Make temporary connections to maintain service in areas adjacent to work area. 

 
3.03  DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

 
A.  Remove, relocate, and extend existing installations to accommodate new construction. 
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B.  Remove abandoned wiring to source of supply. 

 
C.  Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 

finishes.  Cut conduit flush with walls and floors, and patch surfaces. 
 

D.  Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are 
not removed. 

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

F.   Maintain access to existing electrical installations that remain active.  Modify installation or 
provide access panel as appropriate. 

 
3.04  CLEANING AND REPAIR 

 
A.  Clean and repair existing materials and equipment that remain or that are to be reused. 

 
B.  Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 
directory showing revised circuiting arrangement. 

 
C.  Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior 

and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken 
electrical parts. 

 
END OF SECTION 
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SECTION 26 05 19 

 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.01  SECTION INCLUDES 
 

A.  Single conductor building wire. 

B.  Metal-clad cable. 

C.  Wire and cable for 600 volts and less. 

D.  Wiring connectors. 

1.02  REFERENCE STANDARDS 

A.  ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2001 (Reapproved 2007). 

B.  ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, 
Medium-Hard, or Soft; 2011. 

 
C.  ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical 

Purposes; 2010. 
 

D.  ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation; 2004 (Reapproved 2009). 

 
E.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 

Contractors Association; 2010. 
 

F.  NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC); National 
Electrical Contractors Association; 2006. 

 
G.  NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy; 

National Electrical Manufacturers Association; 2009 (ANSI/NEMA WC 70/ICEA S-95-658). 
 

H.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009. 

 
I.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
J.  UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions. 

 
K.  UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions. 

L.   UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions. 

M.   UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions. 

N.  UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions. 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

1.04  QUALITY ASSURANCE 
 

A.  Conform to requirements of NFPA 70. 
 

PART 2  PRODUCTS 
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2.01  CONDUCTOR AND CABLE APPLICATIONS 

 
A.  Do not use conductors and cables for applications other than as permitted by NFPA 70 and 

product listing. 
 

B.  Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 
permitted, or required. 

 
C.  Concealed Dry Interior Locations:  Use only building wire in raceway or metal clad cable. 

D.  Exposed Dry Interior Locations:  Use only building wire in raceway. 

E.  Above Accessible Ceilings:  Use only building wire in raceway or metal clad cable. 

F.   Wet or Damp Interior Locations:  Use only building wire in raceway. 

G.  Exterior Locations:  Use only building wire with Type THWN-2 insulation in raceway. 

H.  Use solid conductor for feeders and branch circuits 10 AWG and smaller. 

I.  Use stranded conductors for control circuits. 
 

J.   Use conductor not smaller than 12 AWG for power and lighting circuits. 

K.  Use conductor not smaller than 14 AWG for control circuits. 

L.  Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet (25 m). 

M.   Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet (60 m). 

2.02  ALL CONDUCTORS AND CABLES 
 

A.  Provide products that comply with requirements of NFPA 70. 
 

B.  Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose indicated. 

 
C.  Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 

connectors, etc. as required for a complete operating system. 
 

D.  Comply with NEMA WC 70. 
 

E.  Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83. 

F.   Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44. 

G.  Conductor Material: 
1.  Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper 

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated. 

2.  Tinned Copper Conductors:  Comply with ASTM B33. 
 

H.  Conductor Color Coding: 
1.  Color code conductors as indicated unless otherwise required by the authority having 

jurisdiction. Maintain consistent color coding throughout project. 
2.  Color Coding Method:  Integrally colored insulation. 
3.  Color Code: 

a.  Equipment Ground, All Systems:  Green. 
 

2.03  SINGLE CONDUCTOR BUILDING WIRE 
 

A.  Description:  Single conductor insulated wire. 

B.  Conductor Stranding: 
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1.  Feeders and Branch Circuits: 

a.  Size 10 AWG and Smaller:  Solid. 
b.  Size 8 AWG and Larger:  Stranded. 

C.  Insulation Voltage Rating:  600 V. 

D.  Insulation: 
1.  Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below. 

E.  Conductor:  Copper. 

F.  Insulation Voltage Rating:  600 volts. 
 

G.  Insulation:  NFPA 70, Type THHN/THWN. 
 

H.  Insulation:  Thermoplastic material rated 75 degrees C. 
 

2.04  METAL-CLAD CABLE 
 

A.  Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed 
for use in classified firestop systems to be used. 

 
B.  Conductor Stranding: 

1.  Size 10 AWG and Smaller:  Solid. 
2.  Size 8 AWG and Larger:  Stranded. 

C.  Insulation Voltage Rating:  600 V. 

D.  Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2. 
 

E.  Grounding:  Full-size integral equipment grounding conductor. 

F.   Armor:  Steel, interlocked tape. 

G.  Description:  NFPA 70, Type MC. 

H.  Conductor:  Copper. 

I.  Insulation Voltage Rating:  600 volts. 
 

J.   Insulation Temperature Rating:  75 degrees C. 

K.  Insulation Material:  Thermoplastic. 

L.  Armor Material:  Steel. 
 

M.   Armor Design:  Interlocked metal tape. 
 

2.05  WIRING CONNECTORS 
 

A.  Description:  Wiring connectors appropriate for the application, suitable for use with the 
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that interior of building has been protected from weather. 

 
B.  Verify that work likely to damage wire and cable has been completed. 

 
C.  Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 

accommodate conductors and cables in accordance with NFPA 70. 
 

D.  Verify that raceway installation is complete and supported. 
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E.  Verify that field measurements are as shown on the drawings. 

 
F.  Verify that conditions are satisfactory for installation prior to starting work. 

 
3.02  PREPARATION 

 
A.  Clean raceways thoroughly to remove foreign materials before installing conductors and cables. 

 
3.03  INSTALLATION 

 
A.  Install products in accordance with manufacturer's instructions. 

 
B.  Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1. 

C.   Install metal-clad cable (Type MC) in accordance with NECA 120. 

D.  Installation in Raceway: 
1.  Tape ends of conductors and cables to prevent infiltration of moisture and other 

contaminants. 
2.  Pull all conductors and cables together into raceway at same time. 
3.  Do not damage conductors and cables or exceed manufacturer's recommended maximum 

pulling tension and sidewall pressure. 
4.  Use suitable wire pulling lubricant where necessary, except when lubricant is not 

recommended by the manufacturer. 

E.  Paralleled Conductors:  Install conductors of the same length and terminate in the same manner. 

F.   Secure and support conductors and cables in accordance with NFPA 70 using suitable supports 
and methods approved by the authority having jurisdiction. Provide independent support from 
building structure. Do not provide support from raceways, piping, ductwork, or other systems. 

 
G.  Terminate cables using suitable fittings. 

1.  Metal-Clad Cable (Type MC): 
a.  Use listed fittings. 
b.  Cut cable armor only using specialized tools to prevent damaging conductors or 

insulation. Do not use hacksaw or wire cutters to cut armor. 
 

H.  Install conductors with a minimum of 12 inches (300 mm) of slack at each outlet. 
 

I.  Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 
enclosures. 

 
J.  Make wiring connections using specified wiring connectors. 

1.  Make splices and taps only in accessible boxes. Do not pull splices into raceways or make 
splices in conduit bodies or wiring gutters. 

2.  Remove appropriate amount of conductor insulation for making connections without cutting, 
nicking or damaging conductors. 

3.  Do not remove conductor strands to facilitate insertion into connector. 
4.  Clean contact surfaces on conductors and connectors to suitable remove corrosion, oxides, 

and other contaminates. Do not use wire brush on plated connector surfaces. 
 

K.  Insulate splices and taps that are made with uninsulated connectors using methods suitable for 
the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors. 

 
L.  Insulate ends of spare conductors using vinyl insulating electrical tape. 

 
M.   Color Code Legend:  Provide identification label identifying color code for ungrounded 

conductors at each piece of feeder or branch-circuit distribution equipment when premises has 
feeders or branch circuits served by more than one nominal voltage system. 
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N.  Install firestopping to preserve fire resistance rating of partitions and other elements, using 

materials and methods specified in Section 07 84 00. 
 

O.  Unless specifically indicated to be excluded, provide final connections to all equipment and 
devices, including those furnished by others, as required for a complete operating system. 

P.  Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1. 

Q.   Route wire and cable as required to meet project conditions. 
1.  Wire and cable routing indicated is approximate unless dimensioned. 
2.  Where wire and cable destination is indicated and routing is not shown, determine exact 

routing and lengths required. 
 

R.  Use wiring methods indicated. 
 

S.  Pull all conductors into raceway at same time. 
 

T.  Use suitable wire pulling lubricant for building wire 4 AWG and larger. 

U.  Protect exposed cable from damage. 

V.  Support cables above accessible ceiling, using spring metal clips or metal cable ties to support 
cables from structure or ceiling suspension system.  Do not rest cable on ceiling panels. 

 
W.   Use suitable cable fittings and connectors. 

 
X.   Neatly train and lace wiring inside boxes, equipment, and panelboards. 

Y.  Clean conductor surfaces before installing lugs and connectors. 

Z.  Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 
temperature rise. 

 
AA. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape 

uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of 
conductor. 

 
AB. Use solderless pressure connectors with insulating covers for copper conductor splices and 

taps, 8 AWG and smaller. 
 

AC. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 
AWG and smaller. 

 
AD. Identify and color code wire and cable under provisions of Section 26 05 53.  Identify each 

conductor with its circuit number or other designation indicated. 
 

3.04  FIELD QUALITY CONTROL 
 

A.  Perform inspection, testing, and adjusting in accordance with Section 01 40 00. 

B.  Perform field inspection and testing in accordance with Section 01 40 00. 

C.  Inspect and test in accordance with NETA STD ATS, except Section 4. 
 

D.  Perform inspections and tests listed in NETA STD ATS, Section 7.3.2. The insulation resistance 
test is required for all conductors. The resistance test for parallel conductors listed as optional is 
not required. 

 
E.  Correct deficiencies and replace damaged or defective conductors and cables. 

F.   Perform inspections and tests listed in NETA STD ATS, Section 7.3.2. 

 
END OF SECTION 
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SECTION 26 05 26 

 
 
 

PART 1  GENERAL 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
1.01  RELATED REQUIREMENTS 

 
A.  Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables:  Additional 

requirements for conductors for grounding and bonding, including conductor color coding. 
 

B.  Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

C.   Section 03 30 00 - Cast-in-Place Concrete. 

1.02  REFERENCE STANDARDS 
 

A.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

 
B.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
C.  UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions. 

 
1.03  PERFORMANCE REQUIREMENTS 

 
A.  Grounding System Resistance:  5 ohms. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements for submittals procedures. 

 
B.  Test Reports:  Indicate overall resistance to ground and resistance of each electrode. 

 
1.05  QUALITY ASSURANCE 

 
A.  Conform to requirements of NFPA 70. 

 
PART 2  PRODUCTS 

 
2.01  GROUNDING AND BONDING REQUIREMENTS 

A.  Do not use products for applications other than as permitted by NFPA 70 and product listing. 

B.  Unless specifically indicated to be excluded, provide all required components, conductors, 
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system. 

 
C.  Where conductor size is not indicated, size to comply with NFPA 70 but not less than 

applicable minimum size requirements specified. 
 

2.02  GROUNDING AND BONDING COMPONENTS 
 

A.  General Requirements: 
1.  Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 

testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated. 
2.  Provide products listed and labeled as complying with UL 467 where applicable. 

 
B.  Conductors for Grounding and Bonding, in addition to requirements of Section 26 05 19: 

1.  Use insulated copper conductors unless otherwise indicated. 
a.  Exceptions: 
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1)  Use bare copper conductors where installed underground in direct contact with 

earth. 
2)  Use bare copper conductors where directly encased in concrete (not in raceway). 

 
C.  Connectors for Grounding and Bonding: 

1.  Description:  Connectors appropriate for the application and suitable for the conductors and 
items to be connected; listed and labeled as complying with UL 467. 

2.  Unless otherwise indicated, use exothermic welded connections for underground, 
concealed and other inaccessible connections. 

3.  Unless otherwise indicated, use mechanical connectors, compression connectors, or 
exothermic welded connections for accessible connections. 

 
2.03  MANUFACTURERS 

 
A.  Cooper Power Systems, a division of Cooper Industries:  www.cooperindustries.com. 

B.  Substitutions:  See Section 01 60 00 - Product Requirements. 

2.04  ELECTRODES 
 

A.  Manufacturers: 
1.  Cooper Power Systems, a division of Cooper Industries:  www.cooperindustries.com. 
2.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Rod Electrodes:  Copper-clad steel. 

1.  Diameter:  3/4 inch (19 mm). 
2.  Length:  10 feet (3000 mm). 
3.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.05  CONNECTORS AND ACCESSORIES 

 
A.  Mechanical Connectors:  Bronze. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that work likely to damage grounding and bonding system components has been 

completed. 
 

B.  Verify that field measurements are as shown on the drawings. 
 

C.  Verify that conditions are satisfactory for installation prior to starting work. 

D.  Verify existing conditions prior to beginning work. 

E.  Verify that final backfill and compaction has been completed before driving rod electrodes. 
 

3.02  INSTALLATION 
 

A.  Install products in accordance with manufacturer's instructions. 
 

B.  Install grounding and bonding system components in a neat and workmanlike manner in 
accordance with NECA 1. 

 
C.  Make grounding and bonding connections using specified connectors. 

1.  Remove appropriate amount of conductor insulation for making connections without cutting, 
nicking or damaging conductors. Do not remove conductor strands to facilitate insertion into 
connector. 

2.  Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces. 
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3.  Exothermic Welds:  Make connections using molds and weld material suitable for the items 

to be connected in accordance with manufacturer's recommendations. 
4.  Mechanical Connectors:  Secure connections according to manufacturer's recommended 

torque settings. 
5.  Compression Connectors:  Secure connections using manufacturer's recommended tools 

and dies. 
 

D.  Identify grounding and bonding system components in accordance with Section 26 05 53. 
 

E.  Install ground electrodes at locations indicated.  Install additional rod electrodes as required to 
achieve specified resistance to ground. 

 
F.  Provide grounding electrode conductor and connect to reinforcing steel in foundation footing 

where indicated.  Bond steel together. 
 

G.  Provide bonding to meet requirements described in Quality Assurance. 
 

H.  Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder and 
branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing. 
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SECTION 26 05 29 

 
 
 

PART 1  GENERAL 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

 
1.01  SECTION INCLUDES 

 
A.  Support and attachment components for equipment, conduit, cable, boxes, and other electrical 

work. 
 

1.02  REFERENCE STANDARDS 
 

A.  ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products; 2012. 

 
B.  ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware; 2009. 
 

C.  ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 
2011. 

 
D.  MFMA-4 - Metal Framing Standards Publication; Metal Framing Manufacturers Association; 

2004. 
 

E.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

 
F.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
1.03  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
1.04  QUALITY ASSURANCE 

 
A.  Comply with NFPA 70. 

 
B.  Comply with applicable building code. 

 
PART 2  PRODUCTS 

 
2.01  SUPPORT AND ATTACHMENT COMPONENTS 

 
A.  General Requirements: 

1.  Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 
hardware as necessary for the complete installation of electrical work. 

2.  Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated, 
where applicable. 

3.  Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for the load to be supported 
with a minimum safety factor of   . Include consideration for vibration, equipment 
operation, and shock loads where applicable. 

4.  Do not use products for applications other than as permitted by NFPA 70 and product 
listing. 

5.  Steel Components:  Use corrosion resistant materials suitable for the environment where 
installed. 
a.  Zinc-Plated Steel:  Electroplated in accordance with ASTM B633. 
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b.  Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M. 
 

B.  Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be 
supported. 
1.  Conduit Straps:  One-hole or two-hole type; steel or malleable iron. 
2.  Conduit Clamps:  Bolted type unless otherwise indicated. 

 
C.  Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported. 

 
D.  Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel 

(strut) and associated fittings, accessories, and hardware required for field-assembly of supports. 
1.  Comply with MFMA-4. 

E.  Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated. 

F.   Anchors and Fasteners: 
1.  Unless otherwise indicated and where not otherwise restricted, use the anchor and fastener 

types indicated for the specified applications. 
 

2.02  MANUFACTURERS 
 

A.  Thomas & Betts Corporation:  www.tnb.com. 
 

B.  Threaded Rod Company:  www.threadedrod.com. 
 

C.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.03  MATERIALS 
 

A.  Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size and 
type adequate to carry the loads of equipment and conduit, including weight of wire in conduit. 

 
B.  Supports:  Fabricated of structural steel or formed steel members; galvanized. 
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C.  Anchors and Fasteners: 

1.  Refer to the attached table: 
Drop-in Sleeve Anchors 
|  Expansion Machine Bolt Anchors 
|  |  Lag Shield Anchors 
|  |  |  Nail-in Anchors 
|  |  |  |  Toggle Bolts 
|  |  |  |  |  Hollow Wall Anchors 
|  |  |  |  |  |  Power Driven Studs 

Brick                     X           X           X           X                                      X 
Concrete               X           X           X           X                                      X 
Concrete Block     X                        X           X           X 
Cinder Block                      X                                      X           X 
Stone  X  X   X  X 
Marble  X   X 
Building Tile  X   X  X 
Ceramic Tile  X   X 
Terrazzo X  X 
Terra Cotta                         X                                      X           X 
Plaster                                                                        X           X 
Drywall                                                           X           X 
Slate                                   X                                      X 
Steel   X 

ANCHOR HARDWARE TABLE 
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D.  Formed Steel Channel: 
1.  Product:  Steel "U" shaped with in-turned clamping ridges manufactured by Unitstrut, 

Power Wtrut, B-Line Strut or Kindorf. 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION 
 

A.  Install products in accordance with manufacturer's instructions. 
 

B.  Install support and attachment components in a neat and workmanlike manner in accordance 
with NECA 1. 

 
C.  Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems. 
 

D.  Unless specifically indicated or approved by Delaware Engineering and Design Corporation, do 
not provide support from suspended ceiling support system or ceiling grid. 

 
E.  Unless specifically indicated or approved by Delaware Engineering and Design Corporation, do 

not provide support from roof deck. 
 

F.  Do not penetrate or otherwise notch or cut structural members without approval of Structural 
Engineer. 

 
G.  Equipment Support and Attachment: 

1.  Use metal fabricated supports or supports assembled from metal channel (strut) to support 
equipment as required. 

2.  Use metal channel (strut) secured to studs to support equipment surface-mounted on 
hollow stud walls when wall strength is not sufficient to resist pull-out. 

3.  Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 
to provide space between equipment and mounting surface. 

4.  Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its 
own weight for support. 

 
H.  Secure fasteners according to manufacturer's recommended torque settings. 

I.  Remove temporary supports. 

 
END OF SECTION 
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SECTION 26 05 34 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Flexible metal conduit (FMC). 

CONDUIT 

 
B.  Liquidtight flexible metal conduit (LFMC). 

C.   Electrical metallic tubing (EMT). 

D.    Conduit fittings. 
 

E.    Conduit, fittings and conduit bodies. 
 

1.02  REFERENCE STANDARDS 

A.    ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005. 

B.    ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005. 

C.    NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

 
D.    NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical 

Contractors Association; 2006. 
 

E.    NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1). 

 
F.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
G.    UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions. 

 
H.    UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions. 

 
I.  UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions. 

J.  UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions. 

1.03  SUBMITTALS 
 

A.    See Section 01 30 00 - Administrative Requirements for submittals procedures. 
 

1.04  QUALITY ASSURANCE 
 

A.    Conform to requirements of NFPA 70. 
 

B.  Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose 
specified and shown. 

 
1.05  DELIVERY, STORAGE, AND HANDLING 

 
A.  Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's 

instructions. 
 

B.    Accept conduit on site.  Inspect for damage. 
 

C.  Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 
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PART 2  PRODUCTS 

 
2.01  CONDUIT REQUIREMENTS 

A.  Provide all conduit, fittings, supports, and accessories required for a complete raceway system. 

B.  Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing 
firm acceptable to authority having jurisdiction as suitable for the purpose indicated. 

 
C.  Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified. 
 

2.02  METAL CONDUIT 
 

A.  Manufacturers: 
1.  Allied Tube & Conduit:  www.alliedtube.com. 
2.  Wheatland Tube Company:  www.wheatland.com. 
3.  Triangle 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

B.  Rigid Steel Conduit:  ANSI C80.1. 

C.  Fittings and Conduit Bodies:  NEMA FB 1; material to match conduit. 
 

2.03  FLEXIBLE METAL CONDUIT (FMC) 
 

A.  Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as 
complying with UL 1, and listed for use in classified firestop systems to be used. 

 
B.  Fittings: 

1.  Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 
UL 514B. 

2.  Material:  Use steel or malleable iron. 

C.  Description:  Interlocked steel construction. 

D.  Fittings:  NEMA FB 1. 

2.04  LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 
 

A.  Manufacturers: 
1.  AFC Cable Systems, Inc:  www.afcweb.com. 
2.  Electri-Flex Company:  www.electriflex.com. 
3.  International Metal Hose:  www.metalhose.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit 

listed and labeled as complying with UL 360. 
 

C.  Fittings: 
1.  Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B. 
2.  Material:  Use steel or malleable iron. 

 
D.   Description:  Interlocked steel construction with PVC jacket. 

E.  Fittings:  NEMA FB 1. 

2.05  ELECTRICAL METALLIC TUBING (EMT) 
 

A.  Manufacturers: 
1.  Allied Tube & Conduit:  www.alliedeg.com. 
2.  Wheatland Tube Company:  www.wheatland.com. 
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3.  Triangle 

 
B.  Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 

and listed and labeled as complying with UL 797. 
 

C.  Fittings: 
1.  Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with 

UL 514B. 
2.  Material:  Use steel or malleable iron. 
3.  Connectors and Couplings:  Use compression (gland) or set-screw type. 

a.  Do not use indenter type connectors and couplings. 
 

D.  Description:  ANSI C80.3; galvanized tubing. 
 

E.  Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron compression type. 
 

PART 3  EXECUTION 
 

3.01  EXAMINATION 
 

A.  Verify that field measurements are as shown on drawings. 
 

B.  Verify that mounting surfaces are ready to receive conduits. 
 

C.  Verify that conditions are satisfactory for installation prior to starting work. 
 

D.  Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as 
required to complete wiring system. 

 
3.02  INSTALLATION 

 
A.  Install products in accordance with manufacturer's instructions. 

B.  Install conduit in a neat and workmanlike manner in accordance with NECA 1. 

C.   Conduit Support: 
1.  Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using 

suitable supports and methods approved by the authority having jurisdiction. 
2.  Provide independent support from building structure. Do not provide support from piping, 

ductwork, or other systems. 
 

D.  Connections and Terminations: 
1.  Use suitable adapters where required to transition from one type of conduit to another. 
2.  Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid 

into connectors. 
3.  Provide insulating bushings or insulated throats at all conduit terminations to protect 

conductors. 
4.  Secure joints and connections to provide maximum mechanical strength and electrical 

continuity. 
 

E.  Penetrations: 
1.  Do not penetrate or otherwise notch or cut structural members, including footings and grade 

beams, without approval of Structural Engineer. 
2.  Make penetrations perpendicular to surfaces unless otherwise indicated. 
3.  Provide sleeves for penetrations as indicated or as required to facilitate installation. Set 

sleeves flush with exposed surfaces unless otherwise indicated or required. 
4.  Conceal bends for conduit risers emerging above ground. 
5.  Seal interior of conduits entering the building from underground at first accessible point to 

prevent entry of moisture and gases. 
6.  Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane. 
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7.  Make penetrations for roof-mounted equipment within associated equipment openings and 

curbs where possible to minimize roofing system penetrations. Where penetrations are 
necessary, seal as indicated or as required to preserve integrity of roofing system and 
maintain roof warranty. Include proposed locations of penetrations and methods for sealing 
with submittals. 

8.  Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 84 00. 

 
F.  Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion 

and expansion/deflection fittings to prevent damage to enclosed conductors or connected 
equipment. This includes, but is not limited to: 
1.  Where conduits cross structural joints intended for expansion, contraction, or deflection. 
2.  Where conduits are subject to earth movement by settlement or frost. 

 
G.  Condensation Prevention:  Where conduits cross barriers between areas of potential substantial 

temperature differential, provide sealing fitting or approved sealing compound at an accessible 
point near the penetration to prevent condensation. This includes, but is not limited to: 
1.  Where conduits pass from outdoors into conditioned interior spaces. 
2.  Where conduits pass from unconditioned interior spaces into conditioned interior spaces. 

H.  Provide grounding and bonding in accordance with Section 26 05 26. 

3.03  INTERFACE WITH OTHER PRODUCTS 
 

A.  Install conduit to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in Section 07 84 00. 

 
B.  Route conduit through roof openings for piping and ductwork wherever possible.  Where 

separate roofing penetration is required, coordinate location and installation method with roofing 
installation specified in Section 01700. 

 
END OF SECTION 
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SECTION 26 05 37 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

BOXES 

 
A.  Outlet and device boxes up to 100 cubic inches (1,650 cu cm), including those used as junction 

and pull boxes. 
 

B.  Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650 
cu cm). 

 
C.  Wall and ceiling outlet boxes. 

D.  Pull and junction boxes. 

1.02  REFERENCE STANDARDS 
 

A.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

 
B.  NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical 

Contractors Association; 2010. 
 

C.  NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 
Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1). 

 
D.  NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; National 

Electrical Manufacturers Association; 2008 (Revised 2010) (ANSI/NEMA OS 1). 
 

E.  NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical 
Manufacturers Association; 2008. 

 
F.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
G.  UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 

Edition, Including All Revisions. 
 

H.  UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

 
I.  UL 508A - Industrial Control Panels; Current Edition, Including All Revisions. 

J.  UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions. 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

1.04  QUALITY ASSURANCE 
 

A.  Conform to requirements of NFPA 70. 
 

PART 2  PRODUCTS 
 

2.01  BOXES 
 

A.  General Requirements: 
1.  Do not use boxes and associated accessories for applications other than as permitted by 

NFPA 70 and product listing. 
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2.  Provide all boxes, fittings, supports, and accessories required for a complete raceway 

system and to accommodate devices and equipment to be installed. 
3.  Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or 

testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated. 
4.  Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified. 
5.  Provide grounding terminals within boxes where equipment grounding conductors terminate. 

 
B.  Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as 

Junction and Pull Boxes: 
1.  Use sheet-steel boxes for dry locations unless otherwise indicated or required. 
2.  Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise 

indicated or required; furnish with compatible weatherproof gasketed covers. 
3.  Use suitable concrete type boxes where flush-mounted in concrete. 
4.  Use suitable masonry type boxes where flush-mounted in masonry walls. 
5.  Use raised covers suitable for the type of wall construction and device configuration where 

required. 
6.  Use shallow boxes where required by the type of wall construction. 
7.  Do not use "through-wall" boxes designed for access from both sides of wall. 
8.  Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 

514A. 
9.  Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 

514A; furnish with threaded hubs. 
10.  Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and 

weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required. 

11.  Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use 
field-connected gangable boxes. 

12.  Wall Plates:  Comply with Section 26 27 26. 
 

C.  Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches 
(1,650 cu cm): 
1.  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 

508A. 
2.  NEMA 250 Environment Type, Unless Otherwise Indicated: 
3.  Junction and Pull Boxes Larger Than 100 cubic inches (1,650 cu cm): 

a.  Provide screw-cover or hinged-cover enclosures unless otherwise indicated. 
 

2.02  MANUFACTURERS 
 

A.  Appleton Electric:  www.appletonelec.com. 

B.  Hoffman 

C.  Steel City 
 

D.  Crouse-Hinds 
 

E.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.03  OUTLET BOXES 
 

A.  Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel. 
1.  Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; 

include 1/2 inch (13 mm) male fixture studs where required. 
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B.  Cast Boxes:  NEMA FB 1, Type FD, aluminum.  Provide gasketed cover by box manufacturer. 

Provide threaded hubs. 
 

C.  Wall Plates for Finished Areas:  As specified in Section 26 27 26. 
 

2.04  PULL AND JUNCTION BOXES 
 

A.  Sheet Metal Boxes:  NEMA OS 1, galvanized steel. 
 

B.  Surface Mounted Cast Metal Box:  NEMA 250, Type 4; flat-flanged, surface mounted junction 
box: 
1.  Material:  Galvanized cast iron. 
2.  Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install products in accordance with manufacturer's instructions. 

 
B.  Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 

applicable, NECA 130, including mounting heights specified in those standards where mounting 
heights are not indicated. 

 
C.  Arrange equipment to provide minimum clearances in accordance with manufacturer's 

instructions and NFPA 70. 
 

D.  Box Supports: 
1.  Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using 

suitable supports and methods approved by the authority having jurisdiction. 
2.  Provide independent support from building structure except for cast metal boxes (other than 

boxes used for fixture support) supported by threaded conduit connections in accordance 
with NFPA 70. Do not provide support from piping, ductwork, or other systems. 

E.  Install boxes plumb and level. 

F.   Flush-Mounted Boxes: 
1.  Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 

that front edge of box or associated raised cover is not set back from finished surface more 
than 1/4 inch (6 mm) or does not project beyond finished surface. 

2.  Install boxes in combustible materials such as wood so that front edge of box or associated 
raised cover is flush with finished surface. 

3.  Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch (3 
mm) at the edge of the box. 

 
G.  Install boxes as required to preserve insulation integrity. 

 
H.  Install permanent barrier between ganged wiring devices when voltage between adjacent devices 

exceeds 300 V. 
 

I.  Install firestopping to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in Section 07 84 00. 

 
J.  Close unused box openings. 

 
K.  Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 

installed or designated for future use. 
 

L.  Provide grounding and bonding in accordance with Section 26 05 26. 
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M.   Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1. 

 
N.  Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, 

equipment connections, and as required by NFPA 70. 
 

O.  Set wall mounted boxes at elevations to accommodate mounting heights indicated. 
 

P.  Electrical boxes are shown on Drawings in approximate locations unless dimensioned. 
1.  Adjust box locations up to 10 feet (3 m) if required to accommodate intended purpose. 

Q.  Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26. 

R.  Maintain headroom and present neat mechanical appearance. 
 

S.  Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only. 
 

T.  Install boxes to preserve fire resistance rating of partitions and other elements, using materials 
and methods specified in Section 07 84 00. 

 
U.   Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

V.  Use flush mounting outlet box in finished areas. 

W.   Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. 
Coordinate masonry cutting to achieve neat opening. 

 
X.  Do not install flush mounting box back-to-back in walls; provide minimum 6 inches (150 mm) 

separation.  Provide minimum 24 inches (600 mm) separation in acoustic rated walls. 
 

Y.  Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for 
surface finish thickness. 

 
Z.  Do not fasten boxes to ceiling support wires. 

 
AA. Support boxes independently of conduit, except cast box that is connected to two rigid metal 

conduits both supported within 12 inches (305 mm) of box. 
 

AB. Use gang box where more than one device is mounted together.  Do not use sectional box. 

AC. Use cast outlet box in exterior locations exposed to the weather and wet locations. 

AD. Use cast floor boxes for installations in slab on grade; formed steel boxes are acceptable for 
other installations. 

 
3.02  ADJUSTING 

 
A.  Adjust flush-mounting outlets to make front flush with finished wall material. 

B.  Install knockout closures in unused box openings. 

3.03  CLEANING 
 

A.  Clean interior of boxes to remove dirt, debris, plaster and other foreign material. 
 

 
END OF SECTION 
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SECTION 26 05 53 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 
A.  Electrical identification requirements. 

B.  Large Device Identification. 

C.    Nameplates and Labels. 

D.    Wire and cable markers. 

E.    Voltage markers. 

F.    Warning signs and labels. 
 

1.02  REFERENCE STANDARDS 
 

A.  ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2007. 

B.  ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2007. 

C.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
D.    UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions. 

 
1.03  SUBMITTALS 

 
A.    See Section 01 30 00 - Administrative Requirements for submittals procedures. 

 
PART 2  PRODUCTS 

 
2.01  IDENTIFICATION REQUIREMENTS 

 
A.    Identification for Equipment: 

1.  Use identification nameplate to identify each piece of electrical distribution and control 
equipment and associated sections, compartments, and components. 

 
B.    Identification for Conductors and Cables: 

1.  Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19. 
2.  Use identification nameplate or identification label to identify color code for ungrounded and 

grounded power conductors inside door or enclosure at each piece of feeder or 
branch-circuit distribution equipment when premises has feeders or branch circuits served 
by more than one nominal voltage system. 

 
2.02  MANUFACTURERS 

 
A.    Brady Corporation:  www.bradycorp.com. 

 
B.    Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.03  LARGE DEVICE IDENTIFICATION 

 
A.  Identify all disconnect switches, pull boxes, junction boxes (larger than 4" X 4") in unfinished 

areas with Brady voltage markers, catalog #B-498, series #44xxx (xxx indicates last 3 numbers 
of model number which vary based on voltage, size, etc. Contractor shall coordinate this 
information prior to ordering).  Sizes for each label shall be as large as possible, style "A", "B" 
or "C" as the device permits. 
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B.  Identify all disconnect switches, pull boxes, junction boxes (larger than 4" X 4") finished with 

black engraved lamicoid self-adhesive labels, 1" X 4".  The label shall state the power feed, 
circuit or section number, and the equipment identification number that the large device serves. 

 
2.04  IDENTIFICATION NAMEPLATES AND LABELS 

 
A.  Identification Nameplates: 

1.  Materials: 
2.  Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch 

(25 mm) high; Four, located at corners for larger sizes. 
 

B.  Identification Labels: 
1.  Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and 

abrasion resistant. 
2.  Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless 

otherwise indicated. 
 

C.  Nameplates:  Engraved three-layer laminated plastic, black letters on white background, 2" by 6" 
in size 

 
D.  Locations: 

1.  Each electrical distribution and control equipment enclosure. 
2.  Disconnect Switches 
3.  Panelboards. 

 
E.  Letter Size: 

1.  Use 1/8 inch (3 mm) letters for identifying individual equipment and loads. 
 

F.  Labels:  Embossed adhesive tape, with 3/16 inch (5 mm) white letters on black background. 
Use only for identification of individual wall switches and receptacles, and control device stations. 

 
2.05  WIRE AND CABLE MARKERS 

 
A.  Manufacturers: 

1.  Brady, Bradysleeve, Catalog #B-320 PVC. 
2.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
B.  Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around 

self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split 
sleeve type markers suitable for the conductor or cable to be identified. 

 
C.  Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable ties. 

D.  Legend:  Power source and circuit number or other designation indicated. 

E.  Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated. 

F.   Minimum Text Height:  1/8 inch (3 mm). 

G.  Color:  Black text on white background unless otherwise indicated. 

H.  Description:  Vinyl cloth type self-adhesive wire markers. 

I.  Locations:  Each conductor at pull boxes, junction boxes, and Termination or connection points 
including each load connection. 

 
J.  Legend: 

1.  Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings. 
 

2.06  VOLTAGE MARKERS 
 

A.  Minimum Size: 
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B.    Legend: 

 
C.    Color:  Black text on orange background unless otherwise indicated. 

D.    Location:  Furnish markers for each conduit longer than 6 feet (2 m). 

E.    Spacing:  20 feet (6 m) on center. 

2.07  WARNING SIGNS AND LABELS 

A.  Comply with ANSI Z535.2 or ANSI Z535.4 as applicable. 

B.  Warning Signs: 
1.  Materials: 
2.  Minimum Size:  7 by 10 inches (178 by 254 mm) unless otherwise indicated. 

 
C.    Warning Labels: 

1.  Materials:  Use factory pre-printed or machine-printed self-adhesive polyester, or 
self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced 
using materials recognized to UL 969. 

2.  Machine-Printed Labels:  Use thermal transfer process printing machines and accessories 
recommended by label manufacturer. 

3.  Minimum Size:  2 by 4 inches (51 mm by 102 mm) unless otherwise indicated. 
 

PART 3  EXECUTION 
 

3.01  PREPARATION 
 

A.  Clean surfaces to receive adhesive products according to manufacturer's instructions. 

B.  Degrease and clean surfaces to receive nameplates and labels. 

3.02  INSTALLATION 
 

A.    Install products in accordance with manufacturer's instructions. 
 

B.  Install identification products to be plainly visible for examination, adjustment, servicing, and 
maintenance. Unless otherwise indicated, locate products as follows: 
1.  Surface-Mounted Equipment:  Enclosure front. 
2.  Flush-Mounted Equipment:  Inside of equipment door. 
3.  Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear 

access. 
4.  Elevated Equipment:  Legible from the floor or working platform. 
5.  Interior Components:  Legible from the point of access. 
6.  Conductors and Cables:  Legible from the point of access. 

C.  Install identification products centered, level, and parallel with lines of item being identified. 

D.  Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to 
interior surfaces using self-adhesive backing, or epoxy cement. 

 
E.  Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or 

wrinkles and edges properly sealed. 
 

END OF SECTION 
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SECTION 26 22 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

LOW-VOLTAGE TRANSFORMERS 

 
A.  General purpose transformers. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

 
B.  Section 26 05 53 - Identification for Electrical Systems: Identification products and requirements. 

C.   Section 26 05 34 - Conduit:  Flexible conduit connections. 

1.03  REFERENCE STANDARDS 
 

A.  IEEE C57.94 - Recommended Practice for Installation, Application, Operation, and Maintenance 
of Dry-Type General Purpose Distribution and Power Transformers; 1982 (R2006). 

 
B.  IEEE C57.96 - Guide for Loading Dry-Type Distribution and Power Transformers; 1999 (R2004). 

C.   NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010. 

D.  NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2009. 
 

E.  NEMA ST 20 - Dry-Type Transformers for General Applications; National Electrical 
Manufacturers Association; 1992 (R1997). 

 
F.  NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008 

G.  NEMA TP 1 - Guide for Determining Energy Efficiency for Distribution Transformers; 2002. 

H.  NEMA TP 2 - Standard Test Method for Measuring the Energy Consumption of Distribution 
Transformers; 2005. 

 
I.  NEMA TP 3 - Standard for the Labeling of Distribution Transformer Efficiency; 2000. 

 
J.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 

and Systems; International Electrical Testing Association; 2009. 
 

K.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
L.  UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions. 

 
M.   UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition, 

Including All Revisions. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide outline and support point dimensions of enclosures and accessories, unit 
weight, voltage, kVA, and impedance ratings and characteristics, tap configurations, insulation 
system type, and rated temperature rise. 

 
C.  Test Reports:  Indicate loss data, efficiency at 25, 50, 75 and 100 percent rated load, and sound 

level. 
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D.  Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 

stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 
E.  Project Record Documents:  Record actual locations of transformers. 

 
1.05  QUALITY ASSURANCE 

 
A.  Conform to requirements of NFPA 70. 

 
B.  Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with minimum three years documented experience. 
 

C.  Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

 
A.  Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 

heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 
 

B.  Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for 
the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure, 
and finish. 

 
PART 2  PRODUCTS 

 
2.01  MANUFACTURERS 

 
A.  Eaton Electrical/Cutler-Hammer:  www.eatonelectrical.com. 

B.  GE Industrial:  www.geindustrial.com. 

C.  Square D:  www.squared.com. 
 

D.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  ALL TRANSFORMERS 
 

A.  Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and 
manufactured in accordance with NEMA ST 20 and listed and labeled by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated. 

 
B.  Unless noted otherwise, transformer ratings indicated are for continuous loading according to 

IEEE C57.96 under the following service conditions: 
1.  Altitude:  Less than 3,300 feet (1,000 m). 
2.  Ambient Temperature: Not exceeding 86 degrees F (30 degrees C) average or 104 degrees 

F (40 degrees C) maximum measured during any 24 hour period. 
 

C.  Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis and 
eddy current losses. Keep magnetic flux densities substantially below saturation point, even at 
10 percent primary overvoltage. Tightly clamp core laminations to prevent plate movement and 
maintain consistent pressure throughout core length. 

 
D.  Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively 

seal out moisture and other contaminants. 
 

E.  Basic Impulse Level:  10 kV. 
 

F.  Ground core and coil assembly to enclosure by means of a visible flexible copper grounding 
strap. 
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G.  Isolate core and coil from enclosure using vibration-absorbing mounts. 

 
H.  Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload 

capacity based on rated winding temperature rise. 
 

2.03  GENERAL PURPOSE TRANSFORMERS 
 

A.  Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506 
or UL 1561; ratings as indicated on the drawings. 

 
B.  Insulation System and Allowable Average Winding Temperature Rise: 

1.  Less than 15 kVA:  Class 185 degrees C insulation system with 115 degrees C average 
winding temperature rise. 

2.  15 kVA and Larger:  Class 220 degrees C insulation system with 150 degrees C average 
winding temperature rise. 

C.  Coil Conductors:  Continuous aluminum windings with terminations brazed or welded. 

D.  Winding Taps: 
1.  Less than 3 kVA:  None. 
2.  3 kVA through 15 kVA:  Two 5 percent full capacity primary taps below rated voltage. 
3.  15 kVA through 300 kVA:  Two 2.5 percent full capacity primary taps above and four 2.5 

percent full capacity primary taps below rated voltage. 
4.  500 kVA and Larger:  Two 2.5 percent full capacity primary taps above and two 2.5 percent 

full capacity primary taps below rated voltage. 

E.  Energy Efficiency:  Standard efficiency complying with NEMA TP 1. 

F.   Energy Efficiency:  Standard efficiency complying with NEMA TP 1. 
1.  Test efficiency according to NEMA TP 2. 
2.  Label transformer according to NEMA TP 3. 

G.  Sound Levels:  Standard sound levels complying with NEMA ST 20. 

H.  Mounting Provisions: 
1.  Less than 15 kVA:  Suitable for wall mounting. 
2.  15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting. 
3.  Larger than 75 kVA:  Suitable for floor mounting. 

 
I.  Transformer Enclosure:  Comply with NEMA ST 20. 

1.  Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 
installation locations: 

2.  Construction:  Heavy gage steel. 
a.  Less than 15 kVA:  Totally enclosed, non-ventilated. 
b.  15 kVA and Larger:  Ventilated. 

3.  Finish:  Manufacturer's standard grey, suitable for outdoor installations. 
4.  Provide lifting eyes or brackets. 

 
J.  Description:  NEMA ST 20, factory-assembled, air cooled dry type transformers, ratings as 

indicated. 
 

K.  Primary Voltage:  208 volts, 3 phase. 
 

L.  Secondary Voltage:  480/277 volts, 3 phase. 
 

M.   Insulation system and average winding temperature rise for rated kVA as follows: 
1.  16-500 kVA:  Class 220 with 80 degrees C rise. 

 
N.  Case Temperature:  Do not exceed 35 degrees C rise above ambient at warmest point at full 

load. 
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O.  Winding Taps: 
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1.  Transformers Less than 15 kVA:  Two 5 percent below rated voltage, full capacity taps on 

primary winding. 
2.  Transformers 15 kVA and Larger:  NEMA ST 20. 

P.  Sound Levels:  NEMA ST 20. 

Q.  Basic Impulse Level:  10 kV. 
 

R.  Ground core and coil assembly to enclosure by means of a visible flexible copper grounding 
strap. 

 
S.  Mounting: 

1.  Larger than 75 kVA:  Suitable for floor mounting. 

T.  Coil Conductors:  Continuous windings with terminations brazed or welded. 

U.  Transformer Enclosure:  NEMA ST 20. 
1.  Provide lifting eyes or brackets. 

 
V.  Isolate core and coil from enclosure using vibration-absorbing mounts. 

 
W.   Nameplate:  Include transformer connection data and overload capacity based on rated 

allowable temperature rise. 
 

X.  Energy Efficient Per NEMA TP-1 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION 
 

A.  Perform work in a neat and workmanlike manner in accordance with NECA 1. 

B.  Install transformers in accordance with manufacturer's instructions. 

C.  Install transformers in accordance with NECA 409 and IEEE C57.94. 
 

D.  Use flexible conduit, under the provisions of Section 26 05 34, 2 feet (600 mm) minimum length, 
for connections to transformer case.  Make conduit connections to side panel of enclosure. 

 
E.  Arrange equipment to provide minimum clearances as specified on transformer nameplate and in 

accordance with manufacturer's instructions and NFPA 70. 
 

F.  Set transformers plumb and level. 
 

G.  Use flexible conduit, under the provisions of Section 26 05 34, 2 feet (600 mm) minimum length, 
for connections to transformer case.  Make conduit connections to side panel of enclosure. 

 
H.  Mount floor-mounted transformers on vibration isolating pads suitable for isolating the 

transformer noise from the building structure. 
 

I.  Provide grounding and bonding in accordance with Section 26 05 26. 
 

J.  Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the 
enclosure according to manufacturer's recommendations in order to reduce audible noise 
transmission. 

 
K.  Where not factory-installed, install lugs sized as required for termination of conductors as shown 

on the drawings. 
 

L.  Install transformer identification nameplate in accordance with Section 26 05 53. 
 

3.02  FIELD QUALITY CONTROL 
 

A.  Perform field inspection, testing, and adjusting in accordance with Section 01 40 00. 
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B.  Inspect and test in accordance with NETA STD ATS, except Section 4. 

 
C.  Perform inspections and tests listed in NETA STD ATS, Section 7.2.1.1.  In addition to the 

basic requirements of Section 7.2, include the following: 
1.  Perform turns ratio tests at all tap positions. 
2.  Verification that as-left tap connections are as specified. 
3.  Perform excitation-current tests on each phase. 
4.  Measure the resistance of each winding at each tap connection. 
5.  Overpotential test on all high- and low-voltage windings-to-ground. 

 
3.03  ADJUSTING 

 
A.  Measure primary and secondary voltages and make appropriate tap adjustments. 

 
B.  Adjust tightness of mechanical and electrical connections to manufacturer's recommended 

torque settings. 
 

END OF SECTION 
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SECTION 26 24 16 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Power distribution panelboards. 

PANELBOARDS 

 
B.  Lighting and appliance panelboards. 

 
C.  Overcurrent protective devices for panelboards. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

B.  Section 26 05 29 - Hangers and Supports for Electrical Systems. 

C.  Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

D.  Section 26 28 13 - Fuses:  Fuses for fusible switches and spare fuse cabinets. 

1.03  REFERENCE STANDARDS 
 

A.  FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 
Revision D, 2006. 

 
B.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 

Contractors Association; 2010. 
 

C.  NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical Contractors 
Association; 2009. 

 
D.   NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008. 

E. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; 2011. 

F.  NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of 
Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association; 2007. 

 
G.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 

and Systems; International Electrical Testing Association; 2009. 
 

H.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
I.  UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 

Edition, Including All Revisions. 
 

J.  UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

 
K.  UL 67 - Panelboards; Current Edition, Including All Revisions. 

 
L.  UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; 

Current Edition, Including All Revisions. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
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B.  Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, 

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry 
locations, conductor terminal information, and installed features and accessories. 

 
C.  Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 

stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

 
PART 2  PRODUCTS 

 
2.01  MANUFACTURERS 

 
A.  Eaton Corporation; Cutler-Hammer Products:  www.eaton.com. 

B.  General Electric Company:  www.geindustrial.com. 

C.  Schneider Electric; Square D Products:  www.schneider-electric.us. 

D.  Siemens: www.siemens.com. 

E.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  ALL PANELBOARDS 
 

A.  Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the 
purpose  indicated. 

 
B.  Unless otherwise indicated, provide products suitable for continuous operation under the 

following service conditions: 
1.  Altitude:  Less than 6,600 feet (2,000 m). 
2.  Ambient Temperature: 

a.  Panelboards Containing Circuit Breakers:  Between 23 degrees F (-5 degrees C) and 
104 degrees F (40 degrees C). 

C.  Short Circuit Current Rating: 

D.   Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation. 

E.  Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices. 

F.  Bussing:  Sized in accordance with UL 67 temperature rise requirements. 
1.  Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for 

each feeder and branch circuit equipment grounding conductor. 
 

G.  Conductor Terminations:  Suitable for use with the conductors to be installed. 
 

H.  Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 
1.  Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations: 
2.  Boxes:  Galvanized steel unless otherwise indicated. 

a.  Provide wiring gutters sized to accommodate the conductors to be installed. 
3.  Fronts: 

a.  Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes. 
b.  Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough 

opening. 
4.  Lockable Doors:  All locks keyed alike unless otherwise indicated. 

 
I.  Future Provisions:  Prepare all unused spaces for future installation of devices including 

bussing, connectors, mounting hardware and all other required provisions. 
 

2.03  POWER DISTRIBUTION PANELBOARDS 
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A.  Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type, circuit 

breaker type, and listed and labeled as complying with UL 67; ratings, configurations and 
features as indicated on the drawings. 

 
B.  Conductor Terminations: 

1.  Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 
conductors. 

2.  Main and Neutral Lug Type:  Mechanical. 
 

C.  Bussing: 
1.  Phase and Neutral Bus Material:  Aluminum. 
2.  Ground Bus Material:  Aluminum. 

 
D.  Circuit Breakers: 

1.  Provide bolt-on type or plug-in type secured with locking mechanical restraints. 
 

E.  Enclosures: 
1.  Provide surface-mounted enclosures unless otherwise indicated. 

F.  Description:  NEMA PB 1, circuit breaker type. 

G.  Panelboard Bus:  Copper, ratings as indicated.  Provide copper ground bus in each panelboard. 
 

H.  Minimum integrated short circuit rating: (Or as indicated on drawings) 
1.  240 Volt Panelboards:  10,000 amperes rms symmetrical. 
2.  480 Volt Panelboards:  14,000 amperes rms symmetrical. 

I.  Series Rated panelboards are not acceptable. 

J.  Molded Case Circuit Breakers:  With integral thermal and instantaneous magnetic trip in each 
pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed 
as Type HACR. 

 
K.  Enclosure:  NEMA PB 1, Type 1,   inches (  mm) deep,   inches (  mm) 

wide, cabinet box. 
 

L.  Cabinet Front:  Surface type, fastened with concealed trim clamps, hinged door with flush lock, 
metal directory frame, finished in manufacturer's standard gray enamel. 

 
2.04  LIGHTING AND APPLIANCE PANELBOARDS 

 
A.  Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit 

type, circuit breaker type, and listed and labeled as complying with UL 67; ratings, 
configurations and features as indicated on the drawings. 

 
B.  Conductor Terminations: 

1.  Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper 
conductors. 

2.  Main and Neutral Lug Type:  Mechanical. 
 

C.  Bussing: 
1.  Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective devices. 
2.  Phase and Neutral Bus Material:  Aluminum. 
3.  Ground Bus Material:  Aluminum. 

D.   Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated. 

E.  Enclosures: 
1.  Provide surface-mounted or flush-mounted enclosures as indicated. 
2.  Provide clear plastic circuit directory holder mounted on inside of door. 
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F.  Description:  NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard. 

 
G.  Panelboard Bus:  Copper, ratings as indicated.  Provide copper ground bus in each panelboard; 

provide insulated ground bus where scheduled. 
 

H.  Minimum Integrated Short Circuit Rating: 
1.  240 Volt Panelboards:  10,000 amperes rms symmetrical. 
2.  480 Volt Panelboards:  14,000 amperes rms symmetrical. 

I.  Series Rated panelboards are not acceptable. 

J.  Molded Case Circuit Breakers:  Thermal magnetic trip circuit breakers, bolt-on type, with 
common trip handle for all poles; UL listed. 
1.  Type SWD for lighting circuits. 
2.  Type HACR for air conditioning equipment circuits. 
3.  Class A ground fault interrupter circuit breakers where scheduled. 
4.  Do not use tandem circuit breakers. 

K.  Enclosure:  NEMA PB 1, Type 1. 

L.  Cabinet Box:  6 inches (153 mm) deep, 20 inches (508 mm) wide for 240 volt and less 
panelboards, 20 inches (508 mm) wide for 480 volt panelboards. 

 
M.   Cabinet Front:  Flush cabinet front with concealed trim clamps, concealed hinge, metal directory 

frame, and flush lock all keyed alike.  Finish in manufacturer's standard gray enamel. 
 

2.05  OVERCURRENT PROTECTIVE DEVICES 
 

A.  Molded Case Circuit Breakers: 
1.  Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 
where applicable; ratings, configurations, and features as indicated on the drawings. 

2.  Interrupting Capacity: 
a.  Provide circuit breakers with interrupting capacity as required to provide the short 

circuit current rating indicated, but not less than: 
b.  Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than 

the short circuit current rating indicated. 
3.  Conductor Terminations: 

a.  Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors. 
4.  Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping 

element for overload protection and magnetic instantaneous tripping element for short 
circuit protection. 

5.  Multi-Pole Circuit Breakers:  Furnish with common trip for all poles. 
 

PART 3  EXECUTION 
 

3.01  INSTALLATION 
 

A.  Install products in accordance with manufacturer's instructions. 
 

B.  Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1 
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1. 

 
C.  Arrange equipment to provide minimum clearances in accordance with manufacturer's 

instructions and NFPA 70. 
 

D.   Provide required supports in accordance with Section 26 05 29. 

E.  Install panelboards plumb. 
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F.  Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and 

rough opening completely covered. 
 

G.  Mount panelboards such that the highest position of any operating handle for circuit breakers or 
switches does not exceed 79 inches (2000 mm) above the floor or working platform. 

 
H.  Provide minimum of six spare 1 inch (27 mm) trade size conduits out of each flush-mounted 

panelboard stubbed into accessible space above ceiling and below floor. 
 

I.   Provide grounding and bonding in accordance with Section 26 05 26. 

J.  Install all field-installed branch devices, components, and accessories. 

K.  Install panelboards in accordance with NEMA PB 1.1 and NECA 1. 

L.  Install panelboards plumb.  Install recessed panelboards flush with wall finishes. 
 

M.   Height:  6 feet (1800 mm) to top of panelboard; install panelboards taller than 6 feet (1800 mm) 
with bottom no more than 4 inches (100 mm) above floor. 

 
N.  Provide filler plates to cover unused spaces in panelboards. 

 
O.  Provide computer-generated circuit directory for each lighting and appliance panelboard, and 

each power distribution panelboard provided with a door, clearly and specifically indicating the 
loads served. Identify spares and spaces. 

 
P.  Provide identification nameplate for each panelboard in accordance with Section 26 05 53. 

Q.   Provide arc flash warning labels in accordance with NFPA 70. 

R.  Provide spare conduits out of each recessed panelboard to an accessible location above 
ceiling.  Identify each as SPARE. 

 
S.  Ground and bond panelboard enclosure according to Section 26 05 26. 

 
3.02  FIELD QUALITY CONTROL 

 
A.  Perform inspection, testing, and adjusting in accordance with Section 01 40 00. 

B.  Perform field inspection and testing in accordance with Section 01 40 00. 

C.  Inspect and test in accordance with NETA STD ATS, except Section 4. 

D.   Correct deficiencies and replace damaged or defective panelboards or associated components. 

E.  Perform inspections and tests listed in NETA STD ATS, Section 7.5 for switches, Section 7.6 
for circuit breakers. 

 
3.03  ADJUSTING 

 
A.  Adjust tightness of mechanical and electrical connections to manufacturer's recommended 

torque settings. 
 

B.  Adjust alignment of panelboard fronts. 
 

 
END OF SECTION 
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SECTION 26 27 17 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

EQUIPMENT WIRING 

 
A.  Electrical connections to equipment. 

 
1.02  RELATED REQUIREMENTS 

 
A.  Section 26 05 34 - Conduit. 

 
B.  Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables (600 V and Less). 

C.   Section 26 05 37 - Boxes. 

D.  Section 26 27 26 - Wiring Devices. 
 

1.03  REFERENCE STANDARDS 
 

A.  NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005). 

 
B.  NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers 

Association; 2002 (R2008). 
 

C.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
1.04  ADMINISTRATIVE REQUIREMENTS 

 
A.  Coordination: 

1.  Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and 
manufacturer's instructions for equipment furnished under other sections. 

2.  Determine connection locations and requirements. 
 

B.  Sequencing: 
1.  Install rough-in of electrical connections before installation of equipment is required. 
2.  Make electrical connections before required start-up of equipment. 

 
1.05  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions, 

configurations, and construction. 
 

1.06  QUALITY ASSURANCE 
 

A.  Conform to requirements of NFPA 70. 
 

B.  Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

 
PART 2  PRODUCTS 

 
2.01  MATERIALS 

 
A.  Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for equipment. 

1.  Colors:  Conform to NEMA WD 1. 
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2.  Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified 

equipment grounding conductor, suitable for use in damp locations. 
3.  Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit 

overcurrent protection. 
 

B.  Wiring Devices:  As specified in Section 26 27 26. 

C.   Flexible Conduit:  As specified in Section 26 05 34. 

D.   Wire and Cable:  As specified in Section 26 05 19. 

E.  Boxes:  As specified in Section 26 05 37. 

2.02  EQUIPMENT CONNECTIONS 

A.  Water Source Heat Pumps 

B.  HVAC Pumps 

C.  Electric Hot Water heaters 
 

PART 3  EXECUTION 
 

3.01  EXAMINATION 
 

A.  Verify that equipment is ready for electrical connection, wiring, and energization. 
 

3.02  ELECTRICAL CONNECTIONS 
 

A.  Make electrical connections in accordance with equipment manufacturer's instructions. 
 

B.  Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations. 

 
C.  Connect heat producing equipment using wire and cable with insulation suitable for temperatures 

encountered. 
 

D.   Provide receptacle outlet to accommodate connection with attachment plug. 

E.  Provide cord and cap where field-supplied attachment plug is required. 

F.  Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

 
G.  Install disconnect switches, controllers, control stations, and control devices to complete 

equipment wiring requirements. 
 

H.  Install terminal block jumpers to complete equipment wiring requirements. 
 

I.  Install interconnecting conduit and wiring between devices and equipment to complete equipment 
wiring requirements. 

 
END OF SECTION 
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SECTION 26 27 26 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Wall switches. 

B.  Wall dimmers. 

C.   Receptacles. 

D.   Wall plates. 

1.02  RELATED REQUIREMENTS 
 

A.  Section 26 05 37 - Boxes. 

WIRING DEVICES 

 
B.  Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

 
1.03  REFERENCE STANDARDS 

 
A.  FS W-C-596 - Connector, Electrical, Power, General Specification for; Federal Specification; 

Revision G, 2001. 
 

B.  FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification); 
Federal Specification; Revision F, 1999. 

 
C.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 

Contractors Association; 2010. 
 

D.  NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005). 

 
E.  NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers 

Association; 2002 (R2008). 
 

F.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
G.  UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions. 

 
H.  UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions. 

 
I.  UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All 

Revisions. 
 

J.  UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 
configurations. 

 
1.05  QUALITY ASSURANCE 

 
A.  Conform to requirements of NFPA 70. 

 
PART 2  PRODUCTS 
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2.01  MANUFACTURERS 

 
A.  Cooper Wiring Devices:  www.cooperwiringdevices.com. 

B.  Leviton Manufacturing, Inc:  www.leviton.com. 

C.  Bryant 
 

D.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  ALL WIRING DEVICES 
 

A.  Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated. 

 
2.03  WALL SWITCHES 

 
A.  All Wall Switches:  AC only, quiet operating, general-use snap switches with silver alloy 

contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20 
and where applicable, FS W-S-896; types as indicated on the drawings. 
1.  Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for 

back wiring with separate ground terminal screw. 
 

B.  Wall Switches:  Extra Heavy Duty Industrial Series, AC only general-use snap switch, 
complying with NEMA WD 6 and WD 1. 
1.  Body and Handle:  Ivory plastic with toggle handle. 
2.  Ratings: 

a.  Voltage:  120 volts, AC. 
b.  Current:  20 amperes. 

 
C.  Switch Types:  Single pole, 3-way, and 4-way. 

 
2.04  WALL DIMMERS 

 
A.  All Wall Dimmers:  Solid-state with continuous full-range even control following square law 

dimming curve, integral radio frequency interference filtering, power failure preset memory, air 
gap switch accessible without removing wall plate, complying with NEMA WD 1 and NEMA WD 
6, and listed as complying with UL 1472; types and ratings suitable for load controlled as 
indicated on the drawings. 

 
2.05  RECEPTACLES 

 
A.  All Receptacles:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as 

complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings. 
1.  Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for 

back wiring with separate ground terminal screw. 
2.  NEMA configurations specified are according to NEMA WD 6. 

 
B.  Receptacles:  Extra Heavy Duty Industrial Series, complying with NEMA WD 6 and WD 1. 

1.  Device Body:  Ivory plastic. 
2.  Configuration:  NEMA WD 6, type as specified and indicated. 

C.  Convenience Receptacles:  Type 5-20R. 

D.   Single Convenience Receptacles. 

E.  Duplex Convenience Receptacles. 

F.  GFCI Receptacles:  5-20R Duplex Convenience receptacle with integral ground fault circuit 
interrupter to meet regulatory requirements. 

 
2.06  WALL PLATES 
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A.  All Wall Plates:  Comply with UL 514D. 

1.  Configuration:  One piece cover as required for quantity and types of corresponding wiring 
devices. 

2.  Size:  Standard. 
3.  Screws:  Metal with slotted heads finished to match wall plate finish. 

B.  Decorative Cover Plates:, Smooth stainless steel. 

C.  Weatherproof Cover Plates:  Gasketed cast metal with gasketed device cover. 

D.  Surface Mounted Device Wall Plates:  Stamped steel. 

PART 3  EXECUTION 
 

3.01  EXAMINATION 
 

A.  Verify that field measurements are as shown on the drawings. 
 

B.  Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70. 

 
C.  Verify that wall openings are neatly cut and will be completely covered by wall plates. 

D.  Verify that final surface finishes are complete, including painting. 

E.  Verify that branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

 
F.  Verify that conditions are satisfactory for installation prior to starting work. 

 
3.02  PREPARATION 

 
A.  Provide extension rings to bring outlet boxes flush with finished surface. 

B.  Clean dirt, debris, plaster, and other foreign materials from outlet boxes. 

3.03  INSTALLATION 
 

A.  Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where 
applicable, NECA 130, including mounting heights specified in those standards unless otherwise 
indicated. 

 
B.  Perform work in a neat and workmanlike manner in accordance with NECA 1, including mounting 

heights specified in that standard unless otherwise indicated. 
 

C.  Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation 
of wiring devices provided under this section. 

 
D.  Install wiring devices in accordance with manufacturer's instructions. 

 
E.  Install permanent barrier between ganged wiring devices when voltage between adjacent devices 

exceeds 300 V. 
 

F.  Where required, connect wiring devices using pigtails not less than 6 inches (150 mm) long. Do 
not connect more than one conductor to wiring device terminals. 

 
G.  Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 

tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding. 

 
H.  Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment 

grounding conductor and to outlet box with bonding jumper. 
 

I.  Install securely, in a neat and workmanlike manner, as specified in NECA 1. 
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J.   Install wiring devices plumb and level with mounting yoke held rigidly in place. 

K.  Install wall switches with OFF position down. 

L.  Install wall dimmers to achieve full rating specified and indicated after derating for ganging as 
instructed by manufacturer. 

 
M.   Do not share neutral conductor on branch circuits utilizing wall dimmers. 

 
N.  Install vertically mounted receptacles with grounding pole on top and horizontally mounted 

receptacles with grounding pole on left. 
 

O.  Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement. 

 
P.  Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 

designated for future use. 
 

Q.  Install receptacles with grounding pole on bottom. 
 

R.  Connect wiring device grounding terminal to outlet box with bonding jumper. 
 

S.  Install decorative plates on switch, receptacle, and blank outlets in finished areas. 

T.   Connect wiring devices by wrapping conductor around screw terminal. 

U.  Install galvanized steel cover plates on outlet boxes and junction boxes in unfinished areas, 
above accessible ceilings, and on surface mounted switches & outlets. 

 
3.04  INTERFACE WITH OTHER PRODUCTS 

 
A.  Coordinate locations of outlet boxes provided under Section 26 05 37 to obtain mounting heights 

specified. 
 

B.  Install wall switch 48 inches (1.2 m) above finished floor. 
 

C.  Install convenience receptacle 18 inches (450 mm) above finished floor. 

D.  Install convenience receptacle 6 inches (150 mm) above counter. 

E.  Install telephone jack 18 inches (450 mm) above finished floor. 
 

F.  Install telephone jack for side-reach wall telephone to position top of telephone at 54 inches (1.4 
m) above finished floor. 

 
G.  Install telephone jack for forward-reach wall telephone to position top of telephone at 48 inches 

(1.2 m) above finished floor. 
 

3.05  FIELD QUALITY CONTROL 
 

A.  Perform field inspection, testing, and adjusting in accordance with Section 01 40 00. 

B.  Inspect each wiring device for damage and defects. 

C.  Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify 
proper operation. 

 
D.  Operate each wall switch with circuit energized and verify proper operation. 

 
E.  Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions. 

F.   Correct wiring deficiencies and replace damaged or defective wiring devices. 
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3.06  ADJUSTING 

 
A.  Adjust devices and wall plates to be flush and level. 

 
3.07  CLEANING 

 
A.  Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 

original factory finish. 
 

END OF SECTION 
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SECTION 26 28 13 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Fuses. 
 

1.02  REFERENCE STANDARDS 

FUSES 

 
A.  NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 2002 

(R2007). 
 

B.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
C.  UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All 

Revisions. 
 

1.03  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.  Maintenance Materials:   Furnish the following for Delaware Department of Transportation's use 
in maintenance of project. 
1.  See Section 01 60 00 - Product Requirements, for additional provisions. 
2.  Fuse Pullers:  One set(s) compatible with each type and size installed. 

 
1.04  QUALITY ASSURANCE 

 
A.  Conform to requirements of NFPA 70. 

 
B.  Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 

specified and indicated. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Cooper Bussmann, a division of Cooper Industries:  www.cooperindustries.com. 

B.  Mersen (formerly Ferraz Shawmut):  ferrazshawmut.mersen.com. 

C.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  FUSES 
 

A.  Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose indicated. 

 
B.  Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required 

for a complete operating system. 
 

C.  Provide fuses of the same type, rating, and manufacturer within the same switch. 

D.  Comply with UL 248-1. 

E.  Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and 
ratings as indicated. 

 
F.  Voltage Rating:  Suitable for circuit voltage. 
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G.  Power Load Feeder Switches:  Class RK1 (time delay). 

H.  Motor Load Feeder Switches:  Class RK1 (time delay). 

2.03  CLASS RK1 (TIME DELAY) FUSES 
 

A.  Manufacturers: 
1.  Bussman, Ferraz-Shawmut. 
2.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Do not install fuses until circuits are ready to be energized. 

 
B.  Install fuses with label oriented such that manufacturer, type, and size are easily read. 

 

 
END OF SECTION 
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SECTION 26 28 17 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Enclosed circuit breakers. 
 

1.02  RELATED REQUIREMENTS 

ENCLOSED CIRCUIT BREAKERS 

 
A.  Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

B.  Section 26 05 29 - Hangers and Supports for Electrical Systems. 

C.  Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 
 

1.03  REFERENCE STANDARDS 
 

A.  FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal Specification; 
Revision D, 2006. 

 
B.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 

Contractors Association; 2010. 
 

C.  NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2008. 
 

D.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009. 

 
E.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
F.  UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 

Edition, Including All Revisions. 
 

G.  UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 
Including All Revisions. 

 
H.  UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; 

Current Edition, Including All Revisions. 
 

1.04  SUBMITTALS 
 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

1.05  QUALITY ASSURANCE 
 

A.  Conform to requirements of NFPA 70. 
 

B.  Maintain one copy of each document on site. 
 

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

 
PART 2  PRODUCTS 

 
2.01  MANUFACTURERS 

 
A.  Eaton Corporation; Cutler-Hammer Products:  www.eaton.com. 

B.  General Electric Company:  www.geindustrial.com. 
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C.  Schneider Electric; Square D Products:  www.schneider-electric.us. 

D.  Siemens: www.siemens.com. 

E.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  ENCLOSED CIRCUIT BREAKERS 

A.  Description:  Units consisting of molded case circuit breakers individually mounted in enclosures. 

B.  Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the purpose 
indicated. 

 
C.  Unless otherwise indicated, provide products suitable for continuous operation under the 

following service conditions: 
1.  Altitude:  Less than 6,600 feet (2,000 m). 
2.  Ambient Temperature:  Between 23 degrees F (-5 degrees C) and 104 degrees F (40 

degrees C). 
 

D.  Short Circuit Current Rating: 
 

E.  Conductor Terminations:  Suitable for use with the conductors to be installed. 
 

F.  Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable 
lug for terminating each equipment grounding conductor. 

 
G.  Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E. 

1.  Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 
installation locations: 

 
H.  Provide externally operable handle with means for locking in the OFF position. 

 
2.03  MOLDED CASE CIRCUIT BREAKERS 

 
A.  Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where 
applicable; ratings, configurations, and features as indicated on the drawings. 

 
B.  Interrupting Capacity: 

1.  Provide circuit breakers with interrupting capacity as required to provide the short circuit 
current rating indicated, but not less than: 

2.  Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the 
short circuit current rating indicated. 

 
C.  Conductor Terminations: 

1.  Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors. 

D.  Multi-Pole Circuit Breakers:  Furnish with common trip for all poles. 

E.  Molded Case Circuit Breakers:  UL listed for the following service conditions: 
 

2.04  TRIP UNITS 
 

A.  Field-Adjustable Trip Circuit Breakers:  Provide circuit breakers with frame sizes 600 amperes 
and larger with mechanism for adjusting long time continuous current, short time pickup current 
setting for automatic operation. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install enclosed circuit breakers where indicated, in accordance with manufacturer's instructions. 
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B.  Install enclosed circuit breakers securely, in a neat and workmanlike manner in accordance with 

NECA 1. 
 

C.  Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

 
D.   Provide required supports in accordance with Section 26 05 29. 

E.  Install enclosed circuit breakers plumb. 

F.  Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 
circuit breakers such that the highest position of the operating handle does not exceed 79 
inches (2000 mm) above the floor or working platform. 

 
G.  Provide grounding and bonding in accordance with Section 26 05 26. 

 
H.  Provide identification nameplates for each enclosed circuit breaker in accordance with Section 

26 05 53. 
 

I.  Provide arc flash warning labels in accordance with NFPA 70. 
 

3.02  FIELD QUALITY CONTROL 
 

A.  Perform inspection, testing, and adjusting in accordance with Section 01 40 00. 
 

B.  Inspect and test in accordance with manufacturer's instructions and NETA STD ATS, except 
Section 4. 

 
C.  Perform inspections and tests listed in NETA STD ATS, Section 7.6.1.1 for circuit breakers 

used for service entrance and for circuit breakers larger than 400 amperes. Tests listed as 
optional are not required. 

 
D.   Correct deficiencies and replace damaged or defective enclosed circuit breakers. 

E.  Perform field inspection and testing in accordance with Section 01 40 00. 

F.  Inspect and test each circuit breaker. 

G.  Inspect each circuit breaker visually. 

H.  Perform several mechanical ON-OFF operations on each circuit breaker. 

I.  Verify circuit continuity on each pole in closed position. 

J.  Determine that circuit breaker will trip on overcurrent condition, with tripping time to NEMA AB 1 
requirements. 

 
K.  Include description of testing and results in test report. 

 
3.03  ADJUSTING 

 
A.  Adjust tightness of mechanical and electrical connections to manufacturer's recommended 

torque settings. 
 

END OF SECTION 
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SECTION 26 28 18 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Fusible switches. 
 

B.  Nonfusible switches. 
 

1.02  RELATED REQUIREMENTS 

ENCLOSED SWITCHES 

 
A.  Section 26 05 26 - Grounding and Bonding for Electrical Systems. 

B.  Section 26 05 29 - Hangers and Supports for Electrical Systems. 

C.  Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements. 

D.  Section 26 28 13 - Fuses. 

1.03  REFERENCE STANDARDS 
 

A.  NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical 
Contractors Association; 2010. 

 
B.  NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 2002 

(R2007). 
 

C.  NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association; 2001 (R2006). 

 
D.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 

and Systems; International Electrical Testing Association; 2009. 
 

E.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed 

switches and other installed components and accessories. 
 

1.05  QUALITY ASSURANCE 
 

A.  Conform to requirements of NFPA 70. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Eaton Corporation; Cutler-Hammer Products:  www.eaton.com. 

B.  General Electric Company:  www.geindustrial.com. 

C.  Schneider Electric; Square D Products:  www.schneider-electric.us. 

D.  Siemens:  www.sea.siemens.com. 

E.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  COMPONENTS 
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A.  Fusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch. 

1.  Externally operable handle interlocked to prevent opening front cover with switch in ON 
position. 

2.  Handle lockable in OFF position. 
3.  Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses.  Provide rejection clips 

to reject all other than Class R fuses. 
4.  Fuse extenders where indicated on contract drawings. 

 
B.  Nonfusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch. 

1.  Externally operable handle interlocked to prevent opening front cover with switch in ON 
position. 

2.  Handle lockable in OFF position. 
3.  Electrical interlocks, break before switch opens and close after switch closes, where 

indicated on contract drawings. 
 

C.  Enclosures:  NEMA KS 1. 
1.  Interior Dry Locations:  Type 1. 
2.  Exterior Locations:  Type 3R. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install enclosed switches in accordance with manufacturer's instructions. 

 
B.  Install enclosed switches securely, in a neat and workmanlike manner in accordance with NECA 

1. 
 

C.  Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70. 

 
D.   Provide required supports in accordance with Section 26 05 29. 

E.  Install enclosed switches plumb. 

F.  Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 
switches such that the highest position of the operating handle does not exceed 79 inches 
(2000 mm) above the floor or working platform. 

 
G.  Provide grounding and bonding in accordance with Section 26 05 26. 

 
H.  Provide identification nameplate for each enclosed switch in accordance with Section 26 05 53. 

I.  Provide arc flash warning labels in accordance with NFPA 70. 

J.  Install fuses in fusible disconnect switches. 
 

K.  Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size 
installed. 

 
3.02  FIELD QUALITY CONTROL 

 
A.  Perform field inspection in accordance with Section 01 40 00. 

 
B.  Inspect and test in accordance with NETA STD ATS, except Section 4. 

C.  Perform inspections and tests listed in NETA STD ATS, Section 7.5.1.1. 

D.  Correct deficiencies and replace damaged or defective enclosed safety switches or associated 
components. 

 
END OF SECTION 
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SECTION 26 36 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 
 

A.  Manual Transfer Switch. 
 

1.02  RELATED REQUIREMENTS 
 

1.03  REFERENCE STANDARDS 

TRANSFER SWITCHES 

 
A.  NEMA ICS 10 - Industrial Control and Systems:  AC Transfer Switch Equipment; National 

Electrical Manufacturers Association; 2005. 
 

B.  NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2009. 

 
C.  NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements. 

 
1.04  SUBMITTALS 

 
A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

 
B.  Product Data:  Provide catalog sheets showing voltage, switch size, ratings and size of 

switching and overcurrent protective devices, operating logic, short circuit ratings, dimensions, 
and enclosure details. 

 
C.  Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by 

product testing agency.  Include instructions for storage, handling, protection, examination, 
preparation, and installation of product. 

 
D.  Operation Data:  Instructions for operating equipment under emergency conditions. 

 
E.  Maintenance Data:  Routine preventative maintenance and lubrication schedule.  List special 

tools, maintenance materials, and replacement parts. 
 

1.05  QUALITY ASSURANCE 
 

A.  Conform to requirements of NFPA 70. 
 

B.  Supplier Qualifications:  Authorized distributor of specified manufacturer with minimum three 
years documented experience. 

 
C.  Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 

specified and indicated. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  ASCO Power Technologies, LP:  www.asco.com. 
 

B.  Eaton Corporation; Cutler-Hammer Products:  www.eaton.com. 

C.   Taylor Power: www.taylorpower.com 

D.  Substitutions:  See Section 01 60 00 - Product Requirements. 
 

2.02  MANUAL TRANSFER SWITCH 
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A.  Description:  NEMA ICS 10, manual transfer switch suitable for use as service equipment. 

B.  Configuration:  Electrically-operated, mechanically-held transfer switch. 

C.  Sequence of Operation:  Switch position is selected by control switch mounted in switch cover. 
 

2.03  SERVICE CONDITIONS 
 

A.  Service Conditions:  NEMA ICS 10. 
 

2.04  COMPONENTS 
 

A.  Indicating Lights:  Mount in cover of enclosure to indicate NORMAL SOURCE AVAILABLE. 
 

B.  Return to Normal Switch:  Mount in cover of enclosure to initiate manual transfer from alternate 
source to normal source. 

 
C.  Transfer Switch Auxiliary Contacts:  1 normally open; 1 normally closed. 

 
D.  Enclosure:  ICS 10, Type 3R, finished with manufacturer's standard gray enamel. 

 
PART 3  EXECUTION 

 
3.01  EXAMINATION 

 
A.  Verify that surface is suitable for transfer switch installation. 

 
3.02  PREPARATION 

 
3.03  INSTALLATION 

 
A.  Install in accordance with manufacturer's instructions. 

 
3.04  FIELD QUALITY CONTROL 

 
A.  Provide the services of the manufacturer's technical representative to check out transfer switch 

connections and operation and place in service. 
 

B.  Perform field inspection and testing in accordance with Section 01 40 00. 

C.   Inspect and test in accordance with NETA STD ATS, except Section 4. D.

  Perform inspections and tests listed in NETA STD ATS, Section 7.22.3. 

3.05  CLOSEOUT ACTIVITIES 
 

A.  Demonstrate operation of transfer switch in bypass, normal, and emergency modes. 
 

 
END OF SECTION 
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SECTION 27 10 05 

 
STRUCTURED CABLING FOR VOICE AND DATA - INSIDE-PLANT 

PART 1  GENERAL 

1.01  SECTION INCLUDES 
 

A.    Cabling and pathways inside building(s). 
 

B.  Distribution frames, cross-connection equipment, enclosures, and outlets. 

C.   Grounding and bonding the telecommunications distribution system. 

1.02  RELATED REQUIREMENTS 
 

A.    Section 07 84 00 - Firestopping. 
 

1.03  REFERENCE STANDARDS 
 

A.    CEA-310 - Cabinets, Racks, Panels, and Associated Equipment; Consumer Electronics 
Association; Revision E, 2005. 

 
B.    NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements. 
 

C.    TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices; 2012. 
 

D.    TIA-492AAAA-B - Detail Specification for 62.5-um Core Diameter/125-um Cladding Diameter 
Class Ia Graded-Index Multimode Optical Fibers; 2009. 

 
E.    TIA-526-14 - OFSTP-14 - Optical Power Loss Measurements of Installed Multimode Fiber Cable 

Plant; Rev B, 2010. 
 

F.    TIA/EIA-568-C.1 - Commercial Building Telecommunications Cabling Standard - Part 1: General 
Requirements; Rev C, 2012; Addenda 1-7. 

 
G.  TIA/EIA-568-C.2 - Commercial Building Telecommunications Cabling Standard - Part 2: 

Balanced Twisted Pair Cabling Components; Rev C, 2012; Addenda 1-11. 

H.    TIA-569 - Commercial Building Standard for Telecommunications Pathways and Spaces; 2012. 

I.      TIA/EIA-606 - Administration Standard for the Telecommunications Infrastructure; Rev B, 2012. 

J.     ANSI/J-STD-607 - Commercial Building Grounding (Earthing) and Bonding Requirements for 
Telecommunications; Rev A, 2002. 

 
K.    UL 444 - Communications Cables; Current Edition, Including All Revisions. 

 
L.    UL 1863 - Standard for Communications-Circuit Accessories; Current Edition, Including All 

Revisions. 
 

1.04  SUBMITTALS 
 

A.    See Section 01 30 00 - Administrative Requirements, for submittal procedures. 
 

B.    Product Data:  Manufacturer's data sheets on each product to be used, including: 
1.  Storage and handling requirements and recommendations. 
2.  Installation methods. 

 
C.  Shop Drawings:  Show compliance with requirements on isometric schematic diagram of 

network layout, showing cable routings, telecommunication closets, rack and enclosure layouts 
and locations, service entrance, and grounding, prepared and approved by BICSI Registered 
Communications Distribution Designer (RCDD). 
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D.   Manufacturer Qualifications. 

E.  Installer Qualifications. 

F.  Field Test Reports. 
 

G.  Project Record Documents:  Prepared and approved by BICSI Registered Communications 
Distribution Designer (RCDD). 
1.  Record actual locations of outlet boxes and distribution frames. 
2.  Show as-installed color coding, pair assignment, polarization, and cross-connect layout. 
3.  Identify distribution frames and equipment rooms by room number on contract drawings. 

 
H.  Operation and Maintenance Data:  List of all components with part numbers, sources of supply, 

and operation and maintenance instructions; include copy of project record documents. 
 

1.05  QUALITY ASSURANCE 
 

A.  Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type 
specified. 

 
B.  Installer Qualifications:  A company having at least 3 years experience in the installation and 

testing of the type of system specified, and: 
1.  Employing a BICSI Registered Communications Distribution Designer (RCDD). 
2.  Supervisors and installers factory certified by manufacturers of products to be installed. 

 
1.06  DELIVERY, STORAGE, AND HANDLING 

 
A.  Store products in manufacturer's unopened packaging until ready for installation. 

B.  Keep stored products clean and dry. 

1.07  WARRANTY 
 

A.  See Section 01 78 00 - Closeout Submittals, for additional warranty requirements. B.

 Correct defective Work within a 2 year period after Date of Substantial Completion. 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Cabling and Equipment: 
1.  3M Telecommunications:  solutions.3m.com/wps/portal/3M/en_US/Telecom/Home. 
2.  TE Connectivity:  www.te.com. 
3.  Siemon Company:  www.siemon.com. 
4.  Substitutions:  See Section 01 60 00 - Product Requirements. 

 
2.02  COPPER CABLE AND TERMINATIONS 

 
A.  Copper Horizontal Cable:  TIA/EIA-568 Category 6 solid conductor unshielded twisted pair 

(UTP), 24 AWG, 100 ohm; 4 individually twisted pairs; covered with blue jacket and complying 
with all relevant parts of and addenda to latest edition of TIA/EIA-568 and UL 444. 
1.  In locations other than in plenums, provide NFPA 70 type CMG general purpose, CMR 

riser-rated, or type CMP plenum-rated cable. 
2.  In plenums, provide NFPA 70 type CMP plenum-rated cable. 

 
B.  Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate 

tool; use screw connections only where specifically indicated. 
 

C.  Jacks and Connectors: RJ-45, non-keyed, terminated with 110-style insulation displacement 
connectors; high impact thermoplastic housing; complying with same standard as specified 
horizontal cable and UL 1863. 
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1.  Performance:  500 mating cycles. 
2.  Voice and Data Jacks:  4-pair, pre-wired to T568A configuration, with color-coded 

indications for T568B configuration. 
 

2.03  FIBER OPTIC CABLE AND ADAPTORS 
 

A.  Fiber Optic Backbone Cable:  24-fiber, multimode 62.5/125 um, complying with TIA-492AAAA; 
covered with orange cable jacket and complying with relevant portions of and addenda to latest 
edition of TIA/EIA-568. 
1.  In locations other than in plenums, provide NFPA 70 type OFNR nonconductive-riser-rated 

or type OFNP nonconductive-plenum-rated cable. 
2.  In plenums, provide NFPA 70 type OFNP nonconductive-plenum-rated cable. 

 
B.  Fiber Optic Adapters and Connectors:  Duplex SC, push-on-push-off type, multimode adaptors 

with zirconia ceramic alignment sleeves; complying with relevant parts and addenda to latest 
edition of TIA/EIA-568 and with maximum attenuation of 0.3 dB at 1300 nm with less than 0.2 
dB change after 500 mating cycles when tested in accordance with TIA-455-21. 

 
2.04  CROSS-CONNECTION EQUIPMENT 

 
A.  Connector Blocks for Category 5e and Up Cabling:  Type 110 insulation displacement 

connectors; capacity sufficient for cables to be terminated  plus 25 percent spare. 
 

B.  Patch Panels for Copper Cabling:  Sized to fit EIA standard 19 inch (482.6 mm) wide equipment 
racks; 0.09 inch (2.2 mm) thick aluminum; cabling terminated on Type 110 insulation 
displacement connectors; printed circuit board interface. 
1.  Jacks:  Non-keyed RJ-45, suitable for and complying with same standard as cable to be 

terminated; maximum 48 ports per standard width panel. 
2.  Capacity:  Provide ports sufficient for cables to be terminated plus 25 percent spare. 
3.  Labels:  Factory installed laminated plastic nameplates above each port, numbered 

consecutively; comply with TIA/EIA-606 using encoded identifiers. 
4.  Provide incoming cable strain relief and routing guides on back of panel. 
5.  Patch Cords:  Provide one patch cord for each pair of patch panel ports. 

 
C.  Patch Panels for Fiber Optic Cabling:  Sized to fit EIA standard 23 inch (584.2 mm) wide 

equipment racks; 0.09 inch (2.2 mm) thick aluminum. 
1.  Adaptors:  As specified above under FIBER OPTIC CABLING; maximum of 24 duplex 

adaptors per standard panel width. 
2.  Labels:  Factory installed laminated plastic nameplates above each port, numbered 

consecutively; comply with TIA/EIA-606 using encoded identifiers. 
3.  Provide incoming cable strain relief and routing guides on back of panel. 
4.  Provide rear cable management tray at least 8 inches (203 mm) deep with removable cover. 
5.  Provide dust covers for unused adaptors. 
6.  Patch Cords:  Provide one patch cord for each pair of patch panel ports. 

 
2.05  ENCLOSURES 

 
A.  Backboards:  Interior grade plywood without voids, 3/4 inch (19 mm) thick; UL-labeled 

fire-retardant. 
1.  Do not paint over UL label. 

 
B.  Equipment Racks and Cabinets:  CEA-310 standard 19 inch (482.6 mm) wide component racks. 

1.  Wall Mounted Racks:  8 gage aluminum brackets, hinged to allow access to back of 
installed components. 

2.  Floor Mounted Racks:  16 gage steel construction with corrosion resistant finish; vertical 
and horizontal cable management channels, top and bottom cable troughs, and grounding 
lug. 
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3.  Wall Mounted Cabinets:  Front doors with locks, louvered side panels, top and bottom 

cable access, and ground lug. 
a.  Cover inside of cabinet back with plywood backboard as specified. 

4.  Cabinets:  16 gage steel construction with corrosion resistant finish. 
5.  Locks:  Keyed alike. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION - GENERAL 

 
A.  Comply with latest editions and addenda of TIA/EIA-568, TIA/EIA-569, ANSI/J-STD-607, NFPA 

70, and SYSTEM DESIGN as specified in PART 2. 
 

3.02  PATHWAYS 
 

A.  Install with the following minimum clearances: 
1.  48 inches (1220 mm) from motors, generators, frequency converters, transformers, x-ray 

equipment, and uninterruptible power systems. 
2.  12 inches (300 mm) from power conduits and cables and panelboards. 
3.  5 inches (125 mm) from fluorescent and high frequency lighting fixtures. 
4.  6 inches (150 mm) from flues, hot water pipes, and steam pipes. 

 
B.  Conduit: 

1.  Do not install more than 2 (two) 90 degree bends in a single horizontal cable run. 
2.  Leave pull cords in place where cables are not initially installed. 
3.  Conceal conduit under floor slabs and within finished walls, ceilings, and floors except 

where specifically indicated to be exposed. 
a.  Conduit may remain exposed to view in mechanical rooms, electrical rooms, and 

telecommunications rooms. 
b.  Treat conduit in crawl spaces and under floor slabs as if exposed to view. 
c.  Where exposed to view, install parallel with or at right angles to ceilings, walls, and 

structural members. 
d.  Under floor slabs, locate conduit at 12 inches (300 mm), minimum, below vapor 

retarder; seal penetrations of vapor retarder around conduit. 
 

C.  Grounding and Bonding:  Perform in accordance with ANSI/J-STD-607 and NFPA 70. 
 

D.  Firestopping:  Seal openings around pathway penetrations through fire-rated walls, partitions, 
floors, and ceilings in accordance with Section 07 84 00. 

 
3.03  INSTALLATION OF EQUIPMENT AND CABLING 

 
A.  Cabling: 

1.  Do not bend cable at radius less than manufacturer's recommended bend radius; for 
unshielded twisted pair use bend radius of not less than 4 times cable diameter. 

2.  Do not over-cinch or crush cables. 
3.  Do not exceed manufacturer's recommended cable pull tension. 
4.  When installing in conduit, use only lubricants approved by cable manufacturer and do not 

chafe or damage outer jacket. 
 

B.  Copper Cabling: 
1.  Category 5e/6:  Maintain cable geometry; do not untwist more than 1/2 inch (12 mm) from 

point of termination. 
2.  For 4-pair cables in conduit, do not exceed 25 pounds (110 N) pull tension. 
3.  Copper Cabling Not in Conduit:  Use only type CMP plenum-rated cable as specified. 

 
C.  Fiber Optic Cabling: 

1.  Prepare for pulling by cutting outer jacket for 10 inches (250 mm) from end, leaving 
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strength members exposed. Twist strength members together and attach to pulling eye. 

2.  Support vertical cable at intervals as recommended by manufacturer. 
 

D.  Wall-Mounted Racks and Enclosures: 
1.  Install to plywood backboards only, unless otherwise indicated. 
2.  Mount so height of topmost panel does not exceed 78 inches (1980 mm) above floor. 

 
E.  Floor-Mounted Racks and Enclosures:  Permanently anchor to floor in accordance with 

manufacturer's recommendations. 
 

F.  Field-Installed Labels:  Comply with TIA/EIA-606 using encoded identifiers. 
1.  Cables:  Install color coded labels on both ends. 
2.  Outlets: Label each jack on its face plate as to its type and function, with a unique 

numerical identifier. 
3.  Patch Panels:  Label each jack as to its type and function, with a unique numerical 

identifier. 
4.  Patch Cords:  Label with jack identifier corresponding to initial installation. 

 
3.04  FIELD QUALITY CONTROL 

A.  Comply with inspection and testing requirements of specified installation standards. 

B.  Visual Inspection: 
1.  Inspect cable jackets for certification markings. 
2.  Inspect cable terminations for color coded labels of proper type. 
3.  Inspect outlet plates and patch panels for complete labels. 
4.  Inspect patch cords for complete labels. 

 
C.  Testing - Copper Cabling and Associated Equipment: 

1.  Test operation of shorting bars in connection blocks. 
2.  Category 5e/6 Links:  Perform tests for wire map, length, attenuation, NEXT, and 

propagation delay. 
 

D.  Testing - Fiber Optic Cabling: 
1.  Backbone:  Perform optical fiber end-to-end attenuation test using an optical time domain 

reflectometer (OTDR) and manufacturer's recommended test procedures; perform 
verification acceptance tests and factory reel tests. 

2.  Multimode Backbone:  Perform tests in accordance with TIA/EIA-526-14 Method B. 
 

E.  Final Testing:  After all work is complete, including installation of telecommunications outlets, 
and telephone dial tone service is active, test each voice jack for dial tone. 

 
END OF SECTION 
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SECTION 28 31 00 

 
 
 

PART 1  GENERAL 
 

1.01  SECTION INCLUDES 

FIRE DETECTION AND ALARM 

 
A.  Fire alarm system design and installation, including all components, wiring, and conduit. 

B.  Transmitters for communication with supervising station. 

C.  Circuits from protected premises to supervising station, including conduit. 
 

D.  Maintenance of fire alarm system under contract for specified warranty period. 
 

1.02  RELATED REQUIREMENTS 
 

A.  Section 07 84 00 - Firestopping:  Materials and methods for work to be performed by this 
installer. 

 
B.  Section 23 33 00 - Air Duct Accessories:  Smoke dampers monitored and controlled by fire 

alarm system. 
 

1.03  REFERENCE STANDARDS 
 

A.  36 CFR 1191 - Americans with Disabilities Act Accessibility Guidelines for Buildings and 
Facilities; Final Rule; current edition; (ADA Standards for Accessible Design). 

 
B.  IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V 

and Less) AC Power Circuits; 2002 (R2008). 
 

C.  NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements. 

D.  NFPA 72 - National Fire Alarm Code and Signaling Code; 2013. 

E.  NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; 2012. 
 

1.04  SUBMITTALS 

A.  See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B.  Proposal Documents:  Submit the following with cost/time proposal: 
1.  NFPA 72 "Record of Completion", filled out to the extent known at the time. 
2.  Manufacturer's detailed data sheet for each control unit, initiating device, and notification 

appliance. 
3.  Certification by Contractor that the system design will comply with the contract documents. 
4.  Proposed maintenance contract. 

C.  Evidence of designer qualifications. 

D.  Design Documents:  Submit all information required for plan review and permitting by authorities 
having jurisdiction, including but not limited to floor plans, riser diagrams, and description of 
operation: 
1.  Copy (if any) of list of data required by authority having jurisdiction. 
2.  NFPA 72 "Record of Completion", filled out to the extent known at the time. 
3.  Clear and concise description of operation, with input/output matrix similar to that shown in 

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required. 
4.  System zone boundaries and interfaces to fire safety systems. 
5.  Location of all components, circuits, and raceways; mark components with identifiers used 

in control unit programming. 
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6.  Circuit layouts; number, size, and type of raceways and conductors; conduit fill 

calculations; spare capacity calculations; notification appliance circuit voltage drop 
calculations. 

7.  List of all devices on each signaling line circuit, with spare capacity indicated. 
8.  Manufacturer's detailed data sheet for each component, including wiring diagrams, 

installation instructions, and circuit length limitations. 
9.  Description of power supplies; if secondary power is by battery include calculations 

demonstrating adequate battery power. 
10.  Certification by either the manufacturer of the control unit or by the manufacturer of each 

other component that the components are compatible with the control unit. 
11.  Certification by the manufacturer of the control unit that the system design complies with 

the contract documents. 
12.  Certification by Contractor that the system design complies with the contract documents. 

E.  Evidence of installer qualifications. 

F.  Evidence of instructor qualifications; training lesson plan outline. 

G.  Evidence of maintenance contractor qualifications, if different from installer. 

H.  Inspection and Test Reports: 
1.  Submit inspection and test plan prior to closeout demonstration. 
2.  Submit documentation of satisfactory inspections and tests. 
3.  Submit NFPA 72 "Inspection and Test Form," filled out. 

 
I.  Operating and Maintenance Data:  See Section 01 78 00 for additional requirements; revise and 

resubmit until acceptable; have one set available during closeout demonstration: 
1.  Original copy of NFPA 72 with portions that are not relevant to this project neatly crossed 

out by hand; label with project name and date. 
2.  Complete set of specified design documents, as approved by authority having jurisdiction. 
3.  Additional printed set of project record documents and closeout documents, bound or filed 

in same manuals. 
4.  Contact information for firm that will be providing contract maintenance and trouble 

call-back service. 
5.  List of recommended spare parts, tools, and instruments for testing. 
6.  Replacement parts list with current prices, and source of supply. 
7.  Detailed troubleshooting guide and large scale input/output matrix. 
8.  Preventive maintenance, inspection, and testing schedule complying with NFPA 72; 

provide printed copy and computer format acceptable to Delaware Department of 
Transportation. 

9.  Detailed but easy to read explanation of procedures to be taken by non-technical 
administrative personnel in the event of system trouble, when routine testing is being 
conducted, for fire drills, and when entering into contracts for remodeling. 

 
J.  Project Record Documents:  See Section 01 78 00 for additional requirements; have one set 

available during closeout demonstration: 
1.  Complete set of floor plans showing actual installed locations of components, conduit, and 

zones. 
2.  "As installed" wiring and schematic diagrams, with final terminal identifications. 
3.  "As programmed" operating sequences, including control events by device, updated 

input/output chart, and voice messages by event. 
 

K.  Closeout Documents: 
1.  Certification by manufacturer that the system has been installed in compliance with his 

installation requirements, is complete, and is in satisfactory operating condition. 
2.  NFPA 72 "Record of Completion", filled out completely and signed by installer and 

authorized representative of authority having jurisdiction. 
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3.  Certificate of Occupancy. 
4.  Maintenance contract. 
5.  Report on training results. 

 
L.  Maintenance Materials, Tools, and Software:  Furnish the following for Delaware Department of 

Transportation's use in maintenance of project. 
1.  Furnish spare parts of same manufacturer and model as those installed; deliver in original 

packaging, labeled in same manner as in operating and maintenance data and place in 
spare parts cabinet. 

 
1.05  QUALITY ASSURANCE 

 
A.  Copies of Design Criteria Documents:  Maintain at the project site for the duration of the project, 

bound together, an original copy of NFPA 72, the relevant portions of applicable codes, and 
instructions and guidelines of authorities having jurisdiction; deliver to Delaware Department of 
Transportation upon completion. 

 
B.  Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or registered 

fire protection engineer, employed by fire alarm control panel manufacturer, Contractor, or 
installer, with experience designing fire alarm systems in the jurisdictional area of the authorities 
having jurisdiction. 

 
C.  Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm 

systems of the specified type and providing contract maintenance service as a regular part of 
their business. 
1.  Authorized representative of control unit manufacturer; submit manufacturer's certification 

that installer is authorized; include name and title of manufacturer's representative making 
certification. 

2.  Installer Personnel:  At least 2 years of experience installing fire alarm systems. 
3.  Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and 

address. 
 

D.  Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified 
qualifications. 

 
E.  Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory, 

and able to provide the required training; trained by fire alarm control unit manufacturer. 
 

1.06  WARRANTY 
 

A.  Provide control panel manufacturer's warranty that system components other than wire and 
conduit are free from defects and will remain so for 5 years after date of Substantial Completion. 

 
B.  Provide installer's warranty that the installation is free from defects and will remain so for 1 year 

after date of Substantial Completion. 
 

PART 2  PRODUCTS 
 

2.01  MANUFACTURERS 
 

A.  Fire Alarm Control Units - Basis of Design:  Honeywell Security & Fire Solutions/Silent Knight; : 
www.silentknight.com. 

 
B.  Fire Alarm Control Units - Other Acceptable Manufacturers:  Provided their products meet or 

exceed the performance of the basis of design product, products of the following are acceptable: 
1.  Siemens Building Technologies, Inc:  www.sbt.siemens.com. 
2.  SimplexGrinnell:  www.simplexgrinnell.com. 
3.  Provide all control units made by the same manufacturer. 

C.  Substitutions:  See Section 01 60 00 - Product Requirements. 
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1.  For other acceptable manufacturers of control units specified, submit product data showing 

equivalent features and compliance with contract documents. 
2.  For substitution of products by manufacturers not listed, submit product data showing 

features and certification by Contractor that the design will comply with contract documents. 
 

2.02  FIRE ALARM SYSTEM 
 

A.  Fire Alarm System:  Provide a new automatic fire detection and alarm system: 
1.  Provide all components necessary, regardless of whether shown in the contract documents 

or not. 
2.  Protected Premises:  Entire building shown on drawings. 
3.  Comply with the following; where requirements conflict, order of precedence of 

requirements is as listed: 
a.  ADA Standards for Accessible Design. 
b.  The requirements of the State Fire Marshal. 
c.  The requirements of the local authority having jurisdiction, which is   . 
d.   Applicable local codes. 
e.  The contract documents (drawings and specifications). 
f.  NFPA 101. 
g.  NFPA 72; where the word "should" is used consider that provision mandatory; where 

conflicts between requirements require deviation from NFPA 72, identify deviations 
clearly on design documents. 

4.  Evacuation Alarm:  Multiple smoke zones; allow for evacuation notification of any individual 
zone or combination of zones, in addition to general evacuation of entire premises. 

5.  Voice Notification:  Provide emergency voice/alarm communications with multichannel 
capability; digital. 

6.  General Evacuation Zones:  Each smoke zone is considered a general evacuation zone 
unless otherwise indicated, with alarm notification in all zones on the same floor, on the 
floor above, and the floor below. 

7.  Program notification zones and voice messages as directed by Delaware Department of 
Transportation. 

8.  Master Control Unit (Panel):  New, located at supervising station. 
9.  Combined Systems:  Do not combine fire alarm system with other non-fire systems. 

 
B.  Supervising Stations and Fire Department Connections: 

1.  Public Fire Department Notification:  By on-premises supervising station. 
2.  On-Premises Supervising Station:  Existing proprietary station operated by Delaware 

Department of Transportation, located at   . 
3.  Means of Transmission to On-Premises Supervising Station:  Directly connected noncoded 

system. 
 

C.  Circuits: 
1.  Initiating Device Circuits (IDC): Class B, Style A. 
2.  Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5. 
3.  Notification Appliance Circuits (NAC):  Class B, Style W. 

 
D.  Power Sources: 

1.  Primary:  Dedicated branch circuits of the facility power distribution system. 
2.  Secondary:  Storage batteries. 
3.  Capacity:  Sufficient to operate entire system for period specified by NFPA 72. 
4.  Each Computer System:  Provide uninterruptible power supply (UPS). 

 
2.03  FIRE SAFETY SYSTEMS INTERFACES 

 
A.  Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following: 

1.  Duct smoke detectors. 
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B.  HVAC: 

1.  Duct Smoke Detectors:  Close dampers indicated; shut down air handlers indicated. 
 

2.04  COMPONENTS 
 

A.  General: 
1.  Provide flush mounted units where installed in finish areas; in unfinished areas, surface 

mounted unit are acceptable. 
2.  Provide legible, permanent labels for each control device, using identification used in 

operation and maintenance data. 
 

B.  Fire Alarm Control Units, Initiating Devices, and Notification Appliances:  Analog, addressable 
type; listed by Underwriters Laboratories as suitable for the purpose intended. 

C.  Master Control Unit:  As specified for Basis of Design above, or equivalent. 

D.  Initiating Devices: 
1.  Manual Pull Stations:. 
2.  Duct Smoke Detectors:  _. 

 
E.  Notification Appliances: 

1.  Bells:. 
a.  Provide 1 extra. 

2.  Speakers:. 
a.  Provide 1 extra. 

3.  Strobes:. 
a.  Provide 1 extra. 

F.  Circuit Conductors:  Copper or optical fiber; provide 200 feet (60 m) extra; color code and label. 

G.  Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and 
NFPA 70; except for optical fiber conductors. 
1.  Equipment Connected to Alternating Current Circuits:  Maximum let through voltage of 350 

V(ac), line-to-neutral, and 350 V(ac), line-to-line; do not use fuses. 
2.  Initiating Device Circuits, Notification Appliance Circuits, and Communications Circuits: 

Provide surge protection at each point where circuit exits or enters a building; rated to 
protect applicable equipment; for 24 V(dc) maximum dc clamping voltage of 36 V(dc), 
line-to-ground, and 72 V(dc), line-to-line. 

 
H.  Locks and Keys:  Deliver keys to Delaware Department of Transportation. 

 
I.  Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a 

signal is received (normal, alarm, supervisory, and trouble); easily readable from normal 
operator's station. 
1.  Frame:  Stainless steel or aluminum with polycarbonate or glass cover. 
2.  Provide one for each control unit where operations are to be performed. 
3.  Obtain approval of Delaware Department of Transportation prior to mounting; mount in 

location acceptable to Delaware Department of Transportation. 
4.  Provide extra copy with operation and maintenance data submittal. 

 
J.  Storage Cabinet for Spare Parts and Tools:  Steel with baked enamel finish, size appropriate to 

quantity of parts and tools. 
1.  Padlock eye and hasp for lock furnished by Delaware Department of Transportation. 
2.  Locate as directed by Delaware Department of Transportation. 

 
PART 3  EXECUTION 

 
3.01  INSTALLATION 

 
A.  Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents. 
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B.  Conceal all wiring, conduit, boxes, and supports where installed in finished areas. 

 
C.  Obtain Delaware Department of Transportation's approval of locations of devices, before 

installation. 
 

D.  Install instruction cards and labels. 
 

3.02  INSPECTION AND TESTING FOR COMPLETION 
 

A.  Notify Delaware Department of Transportation 7 days prior to beginning completion inspections 
and tests. 

 
B.  Delaware Department of Transportation will provide the services of an independent fire alarm 

engineer or technician to observe all tests. 
 

C.  Notify authorities having jurisdiction and comply with their requirements for scheduling 
inspections and tests and for observation by their personnel. 

 
D.  Provide the services of the installer's supervisor or person with equivalent qualifications to 

supervise inspection and testing, correction, and adjustments. 
 

E.  Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests 
as required. 

F.  Provide all tools, software, and supplies required to accomplish inspection and testing. 

G.  Perform inspection and testing in accordance with NFPA 72 and requirements of local 
authorities; document each inspection and test. 

 
H.  Correct defective work, adjust for proper operation, and retest until entire system complies with 

contract documents. 
 

I.  Diagnostic Period:  After successful completion of inspections and tests, Operate system in 
normal mode for at least 14 days without any system or equipment malfunctions. 
1.  Record all system operations and malfunctions. 
2.  If a malfunction occurs, start diagnostic period over after correction of malfunction. 
3.  Delaware Department of Transportation will provide attendant operator personnel during 

diagnostic period; schedule training to allow Delaware Department of Transportation 
personnel to perform normal duties. 

4.  At end of successful diagnostic period, fill out and submit NFPA 72 "Inspection and Testing 
Form." 

 
3.03  Delaware Department of Transportation PERSONNEL INSTRUCTION 

 
A.  Provide the following instruction to designated Delaware Department of Transportation personnel: 

1.  Hands-On Instruction:  On-site, using operational system. 
2.  Classroom Instruction:  Delaware Department of Transportation furnished classroom, 

on-site or at other local facility. 
 

B.  Administrative:  One-hour session(s) covering issues necessary for non-technical administrative 
staff; classroom: 
1.  Initial Training:  1 session pre-closeout. 

 
C.  Basic Operation:  One-hour sessions for attendant personnel, security officers, and engineering 

staff; combination of classroom and hands-on: 
1.  Initial Training:  1 session pre-closeout. 

 
D.  Furnish the services of instructors and teaching aids; have copies of operation and maintenance 

data available during instruction. 
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E.  Provide means of evaluation of trainees suitable to type of training given; report results to 

Delaware Department of Transportation. 
 

3.04  CLOSEOUT 
 

A.  Closeout Demonstration:  Demonstrate proper operation of all functions to Delaware Department 
of Transportation. 
1.  Be prepared to conduct any of the required tests. 
2.  Have at least one copy of operation and maintenance data, preliminary copy of project 

record drawings, input/output matrix, and operator instruction chart(s) available during 
demonstration. 

3.  Have authorized technical representative of control unit manufacturer present during 
demonstration. 

4.  Demonstration may be combined with inspection and testing required by authority having 
jurisdiction; notify authority having jurisdiction in time to schedule demonstration. 

5.  Repeat demonstration until successful. 
 

B.  Occupancy of the project will not occur prior to Substantial Completion. 
 

C.  Substantial Completion of the project cannot be achieved until inspection and testing is 
successful and: 
1.  Specified diagnostic period without malfunction has been completed. 
2.  Approved operating and maintenance data has been delivered. 
3.  Spare parts, extra materials, and tools have been delivered. 
4.  All aspects of operation have been demonstrated to Delaware Department of 

Transportation. 
5.  Final acceptance of the fire alarm system has been given by authorities having jurisdiction. 
6.  Occupancy permit has been granted. 
7.  Specified pre-closeout instruction is complete. 

 
3.05  MAINTENANCE 

 
A.  See Section 01 70 00 - Execution Requirements, for additional requirements relating to 

maintenance service. 
 

B.  Provide to Delaware Department of Transportation, at no extra cost, a written maintenance 
contract for entire manufacturer's warranty period, to include the work described below. 

 
C.  Perform routine inspection, testing, and preventive maintenance required by NFPA 72, including: 

1.  Maintenance of fire safety interface and supervisory devices connected to fire alarm 
system. 

2.  Repairs required, unless due to improper use, accidents, or negligence beyond the control 
of the maintenance contractor. 

3.  Record keeping required by NFPA 72 and authorities having jurisdiction. 
 

D.  Provide trouble call-back service upon notification by Delaware Department of Transportation: 
1.  Provide on-site response within 2 hours of notification. 
2.  Include allowance for call-back service during normal working hours at no extra cost to 

Delaware Department of Transportation. 
3.  Delaware Department of Transportation will pay for call-back service outside of normal 

working hours on an hourly basis, based on actual time spent at site and not including 
travel time; include hourly rate and definition of normal working hours in maintenance 
contract. 

 

E.  Provide a complete description of preventive maintenance, systematic examination, adjustment, 
cleaning, inspection, and testing, with a detailed schedule. 
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F.  Maintain a log at each fire alarm control unit, listing the date and time of each inspection and 

call-back visit, the condition of the system, nature of the trouble, correction performed, and parts 
replaced.  Submit duplicate of each log entry to Delaware Department of Transportation's 
representative upon completion of site visit. 

 
G.  Comply with Delaware Department of Transportation's requirements for access to facility and 

security. 
 

END OF SECTION 
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SECTION  332100 - WATER  SUPPLY  WELL 
 
 
PART 1:  GENERAL 

 
1.01  RELATED DOCUMENTS 

 
A.  Division   100   General   Provisions   of  the   Delaware   Department   of  Transportation 

“Standard Specifications”, dated August 2001 and the Delaware Department of 
Transportation “Standard Construction Details”, dated 2001, including all revisions up to 
the date of advertisement, apply to this section. 

 
1.02  SUMMARY 

 
A.  This section includes: 

 
1.  Water Supply Well Construction 
2.  Plumbness/Alignment Testing 

 
1.03  DESCRIPTION OF WORK 

 
A. It is the intent and purpose of this Specification to prescribe the drilling and the final 

construction  and testing of a water supply well with a yield of at least 400 gallons per 
minute.  The Contractor shall supply all materials, plant, labor and equipment necessary to 
properly  install,  equip  and  place  in  immediate  operation  the  respective  items  of  the 
Contract.  Any apparatus, materials and labor not hereinafter specifically mentioned in the 
Specifications or shown on the Exhibits, which may be found necessary to complete or 
perfect any portion of the work in a substantial manner and in compliance with the 
requirements   implied  or  intended  in  the  Specifications,   shall  be  furnished  by  the 
Contractor without additional compensation.  This shall include all materials, devices or 
methods peculiar to the apparatus or system furnished and installed by the Contractor. 

 
B.  The specific work to be completed includes, but is not limited to: 

 
1.  Well drilling 
2.  Casing installation 
3.  Estimating well yield 
4.  Grouting of casing 
5.  Well development 
6.  Plumbness and alignment testing 
7.  Well disinfection 
8.  Well performance testing 
9.  Well abandonment and sealing 
10.  Water analyses required but not performed by local health department 
11.  State and local permit applications 

 
C.  The Contractor shall make all excavations; furnish and place casing as directed; furnish 

and place screen sections and plain pipe sections of the casing; furnish all material for and 
mix and place the concrete sanitary seal.  The installation of the pitless adapter, wiring, 
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pump, and discharge piping are included in the Contract and are described in subsequent 
sections of these specifications.  The Contractor shall also furnish, place, and later remove 
suitable temporary piping for conveying the water pumped from the well during 
construction to such location remote from the well as required by the Engineer; furnish 
the necessary pumping equipment and all power required to operate the pump for such 
time as may be necessary to develop the well and for the period of testing; disinfect; and 
remove all surplus material to a location as designated by the Engineer. 

 
D.  The Contractor shall complete and make applications necessary to obtain required permits 

for drilling and developing the proposed well.  Following completion of the development 
and water quality testing, Contractor shall coordinate with the local health department for 
inspection and testing, and perform work necessary to obtain the certificate of potability. 

 
1.04  SUBMITTALS 

 
A.  The Contractor shall submit to the Engineer a description of soil sampling methods, and 

the proposed drilling and well construction method and materials, including type of drilling 
mud, if any, and method for subsequent removal of the drilling mud.  This submission shall 
also include proposed methods for gravel pack placement, well grouting, and well 
development. 

 
B.   The  Contractor  shall  submit  to the  Engineer  copies  of geologic  stratum  data  for  the 

production  well.    Data  shall  include  well  logs  showing  strata,  depths,  water  table 
elevations, screen data and intervals.  Data shall also include grain size distribution (sieve 
tests) of strata where well screens are proposed to be placed. 

 
C.   In areas where the screen is to be set, the Contractor shall submit sieve analysis for each 

stratum of different geologic material encountered.  Sieve analysis to be based on 1-quart 
mini- mum samples of each stratum. 

 
D.  Screen slot size, screen open area and screen type/construction recommendation based on 

the  sieve  analysis  shall  be  submitted  to  the  Engineer  for  review.    In  addition,  the 
Contractor shall submit the proposed filter pack gradation recommendation to the Engineer 
for review. 

 
E.   Record drawing of each production well showing casing sizes and types, depths, screen 

sizes and types, water levels and other pertinent information shall be submitted upon 
completion of the work. 

 
F.   Copies of well plumbness/alignment test results. 

 
G.  The Contractor shall submit to the Engineer manufacturer's literature for the permanent 

submersible pump to be installed. 
 

H.  The Contractor shall submit to the Engineer two copies of the pump test data. 
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1.05  QUALITY ASSURANCE 
 

A.  Requirements of Regulatory Agencies: Comply with regulatory requirements of the State, 
County,   and   other   local   political   subdivision’s   requirements   as   may  exceed   the 
requirements of codes, standards and approving bodies referenced herein. 

 
B.  Comply with requirements  for both the Underwriters’  Laboratories,  Inc. (UL) Listings, 

Labels, and approvals and the National Electrical Manufacturers’ Associations (NEMA) 
Stamps or Seals as applicable to electrical equipment apparatus forming parts of the water 
well system. 

 
1.06  PRODUCT DELIVERY, STORAGE, AND HANDLING 

 
A.  Transport,  store,  and  handle  specified  Products  in  accordance  with  manufacturer’s 

recommendations to prevent damage and defects. 
 
 

PART 2:  PRODUCTS 
 

2.01  DRILLING FLUIDS AND ADDITIVES 
 

A.  Drilling fluids and additives  shall not impart toxic substances to the water or promote 
bacterial contamination. 

 
2.02  WATER SUPPLY WELL 

 
A.  A single test hole shall be drilled to obtain representative soil samples used to design the 

well. 
 

B.  The gravel developed well shall consist, in general, of the following major items: 
 

1.   A permanent outer casing, placed to at least 50-feet below existing ground surface. 
The casing shall be pressure grouted to its full depth. 

 
2.   A  permanent  inner  casing  of  sufficient  length  to  reach  from  the  cutoff  height, 

hereinafter specified, to the top of the well screen.  The inner casing shall extend 2'-0" 
above finished grade. 

 
3.   Well screens shall be set at levels determined by data obtained from test hole. 

 
4.   Concrete sanitary seal shall fill the annular space between the borehole wall and the 

outer casing and shall also fill the annular space between the outer and inner casings. 
2.03  EXCAVATION AND OUTER CASING 

 
A.  Excavation for the any temporary casing and the outer permanent casing shall be done with a 

well drilling rig and by a drilling method acceptable to the Engineer. 
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B.   The  outer  casing  shall  be  capable  of  withstanding  the  structural  load  imposed  during  its 
installation and removal and shall be installed plumb, and sufficient checks shall be made to 
assure that it is plumb upon completion. 

 
2.04  WELL SCREEN AND INNER CASINGS 

 
A.  Each well screen shall be Type 304 stainless steel, continuous-slot type well screen, sized 

to match the permanent inner casing.   The screen shall be constructed by winding cold- 
drawing wire approximately triangular in cross section, spirally around a circular array of 
longitudinal rods or bars.  The wire shall be welded to each longitudinal rod or bar.  Screen 
data shall be reviewed by the Engineer. 

 
B.   Other types of well screen shall require the written approval of the Engineer. 

 
C.   The screen shall have a length of screen surface and slot opening of size as directed by 

the Engineer.  Screen shall be sized to limit entrance velocity to a maximum of 0.1 feet 
per second. 

 
D.  The bottom of the screen section shall be closed by a 1/4-inch  stainless steel bottom 

plate, continuously welded to the bottom of the screen, which shall serve as a bearing 
plate for the inner casing and screen.  A 10-foot sump shall be placed below the bottom 
screen. 

 
E.   The plain pipe sections of the inner casing shall extend from the top of screen to 2-feet 

above ground surface prior to the 48-hour pumping test and shall be of steel not less than 
3/8-inch thick.  The pipe shall be lined and coated as specified hereinafter. 

 
F.   The screen and plain pipe sections  of the inner casing shall be fastened together  by 

suitable couplings, by welding, or by such other method as may be acceptable to the 
Engineer. 

 
2.05  CONCRETE FOR SANITARY SEAL 

 
A.  The concrete for the seal shall consist of one part high-early-strength  cement, 1.5 parts 

sand, and 2.5 parts pea gravel. 

2.06  WELL PUMP 

A.  General 
1.  The  submersible  pump  and  motor  shall  be  designed  for  continuous  submerged 

operation. 
2.  The pump shall be driven by a motor attached below the pump section. 
3.  Acceptable Manufacturers: 

a.  Grundfos Pump 
b.  Goulds Pump 
c.  or Equal 

B.  System Capacity and Electrical Requirements 
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1.          The pump shall have a capacity of 200 gpm when operating against a total dynamic 
head of 12 feet plus the distance from the surface elevation to the proposed pump 
location below grade (assumed 50 feet for a total head of 62 feet). 

2.  The motor shall be rated for 460 volts, 3 phase, 60 hertz. 
3.          Pump shall be supplied with a sufficient length control/power  cable to extend to 

control panel. 
C.  Pump Materials of Construction 

1.          The pump bowl shall be cast iron with bronze impellers.   The shaft and coupling 
shall be 300 or 400 Series stainless steel.   No moving parts shall be constructed 
from plastic or other brittle materials. 

2.  The intermediate and top bearings shall be Nitrile rubber (NBR). 
D.  Motor Design 

1.          The motor shall be designed for continuous underwater operation in conformance 
with NEMA standards. 

2.  The  motor  shall  have  a  Kingsbury-type  thrust  bearing  capable  of  carrying  the 
maximum pump thrust loads. 

3.          The motor  shall  be water  filled  for cooling  and lubrication.    No oils  or grease 
lubrication shall be used. 

4.          A shaft seal shall be provided to insure the internal motor fluid is not mixed with 
the pumped fluid. 

E.  Electrical Protection 
1.        The electrical protection shall be in accordance with motor manufacturer 

recommendations. 
 
 

PART 3: EXECUTION 
 

3.01  PLACING INNER CASINGS 
 

A.  The screen and inner casings shall be carefully lowered into the well, centered using a 
sufficient number of appropriately spaced centralizers, and accurately plumbed. 

 
3.02  PLACING WELL GRAVEL 

 
A.  The filter gravel shall be selected after sieve analyses are made on wash samples from all 

water bearing zones considered for screening.   To introduce the filter gravel, install a 
conductor pipe in the annular space to a point below the deepest screen and tremie or pump 
the  gravel  into  place  using  clear  water  as  a  fluid.    No  other  method  of  filter  gravel 
placement shall be acceptable.  As the gravel envelope rises about the screens, spacer pipes, 
and inner casing, the conductor pipe shall be gradually withdrawn.  When the filter gravel 
being pumped reaches a level approximately 50 feet above the top screen, the filter gravel 
introduction will cease.  The remaining annulus shall be filled to ground level with neat 
cement grout pumped into place under pressure. 

 
3.03  SURFACE SEAL 

 
A.  After completion of well and its test pumping, the top of the casing shall be sealed with a 

watertight cap securely fastened in place or a steel plate welded watertight to the casing. 
At no time during construction of the wells shall casings be left open. 
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3.04  DEVELOPING AND CLEARING WELLS 
 

A.  The gravel developed well shall be developed by simultaneously surging and pumping 
the water in the well or by other acceptable operations.  Fine material removed from the 
surrounding soil by the developing operations shall be removed from the inner casing. 

 
B.   The Contractor shall furnish and install a suitable temporary pump and a discharge pipe 

across the land adjoining the well to such location, where the water may be discharged 
with- out causing damage. 

 
C.   The  Contractor  shall  furnish  power  and  labor  and  operate  the  pump  at  such  rates  of 

discharge until all fine sand which may be drawn into the well has been removed and the 
turbidity is less than 1 NTU when pumped at a minimum of 15 gpm or the maximum 
projected yield, whichever is higher.  The volume of water discharged during development 
must exceed the volume of water lost during drilling. 

 
D.  The Contractor shall collect periodic water samples during development for field analysis 

of  turbidity.     Contractor  shall  provide  and  calibrate  a  field  instrument  capable  of 
measuring turbidity to 0.1 NTU. 

 
3.05  DISINFECTION 

 
A.  After the well has been constructed, but before the start of the pumping test, the well shall 

be disinfected.  This shall be accomplished by pumping a sufficient quantity of a chlorine 
solution into the well to maintain a 50 ppm concentration throughout a 12-hour period. 
The solution shall remain in the well for a minimum of 12 hours, after which it shall be 
pumped to waste.  Pumping may be done with equipment to be utilized for the 24-hour 
pump test. 

 
3.06  PLUMBNESS/ALIGNMENT TESTS 

 
A.  Upon completion of well construction, the Contractor shall check the well for plumbness 

and alignment.  The well shall be checked by lowering a cylindrical plummet into the well 
for  the  entire  depth.    Measurements  for  horizontal  deflection  of  the  plumb  line  and 
calculated  drift shall  be made  at 10-foot  intervals.   Testing shall  comply with AWWA 
Standard A-100. 

 
B.  The plummet shall consist of a rigid spindle with perforated round plates at each end.  The 

outer diameter of the end plates shall be 1/2-inch smaller than the inside diameter of the 
well casing.  Distance between the plates shall be approximately 1.25 times the inside 
diameter of the casing.  The plummet shall be heavy enough to keep the plumb line taut. 

 
C.  The plummet  shall be lowered  into the well at a maximum of 10 feet at a time and 

horizontal deflection of the plumb line from the center of top of casing shall be measured. 
Horizontal deflection shall be measured in two planes 900 from each other. 

 
D.  Drift (horizontal deviation) of the casing at each depth recorded shall be calculated by 

using the following formula: 
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drift = Deflection x (height + depth) 
height 

 
where: 

 
drift  =  calculated horizontal deviation of casing from the vertical 

(in inches) 
 

deflection  =  measured horizontal deflection of the plumb line from the 
center of the top of casing (in inches) 

 
height  =  height of apex above top of casing (in feet) 

 
depth  =  depth of the plummet below the top of casing (in feet) 

 
E.   Calculation of drift of the casing, based on the above formula, shall be prepared by the 

Contractor and submitted to the Engineer for review. 
 

F.   The maximum allowable horizontal deviation (drift) of the well from vertical shall not 
exceed 2/3 of the smallest inside diameter of that part of the well being tested per 100- 
feet. 

 
G.  The  Contractor  shall  insert  a  40-foot  long  section  of  pipe  into  the  well  to  verify 

alignment.   The pipe shall be not more than 1/2-inch smaller than the casing diameter. 
The pipe shall move freely throughout the tested section. 

 
H.  If the well exceeds the plumbness or alignment test allowances, the Engineer may elect to 

withhold  payment  for  work  performed.    Acceptance  of  the  well  will  be  based  upon 
successful test results. 

 
3.07  PUMPING TEST 

 
A.  Equipment:     Provide,  install  and  remove  the  measuring  instruments  and  pumping 

equipment necessary to perform an 8-hour step-drawdown test, 24-hour constant rate 
pumping test, and recovery test.   The final well pump may not utilized for the pump 
tests. 

 
1.   Provide a pumping unit complete with prime mover of ample power, controls and 

attachments, and capable of being operated without interruption for a period of 48 
hours. 

 
2.   Provide a pumping unit capable of pumping 150 percent of the desired yield to the 

required point of discharge. 
 

3.   Provide a check valve on the pump to prevent water in the discharge piping from 
entering the well when the pump is shut off. 
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4.   Furnish a description of the complete pumping system, including pump curve, to 
the Engineer prior to its installation. 

 
5.   Provide  an  emergency  generator  or  temporary  electrical  service  from  a  local 

utility, if required. 
 

6.   Install  one  1-inch-diameter  PVC  drop  pipes  for  use  by  manual  water  level 
measuring devices. 

 
7.   Provide a manual measuring instrument accurate to ±0.1 feet for determining the 

water level of the well before, during and after the test. 
 

8.   Provide a flow meter or alternative flow measurement device with an instantaneous 
rate  of  flow  indicator  and  a  totalizer,  and  having  an  accuracy  of  ±2  percent. 
Provide a current calibration certificate for the flow meter from an independent 
agency, and traceable to the National Institute of Standards and Technology. 

 
9.   Provide piping, valves and all other equipment necessary to conduct the test. 

 
10. Conduct discharge water from the pump to a discharge point at least 200 feet 

downgradient from the pumping well through approved piping to minimize 
recirculation of dis- charge water into the aquifer being tested.  It is imperative to 
insure that no damage by flooding or erosion is caused to the chosen drainage 
structure or disposal site, and that no waterways are fouled by sediment. 

 
B.   Preparation. 

 
1.   Notify Engineer a minimum of one week in advance of the planned start of the 

pumping test. 
 

2.   Set the pump intake at the level directed by Engineer. 

C.   Pumping Test. 

1.   Prior to starting the pump, measure and record water level measurements every 10 
minutes for hour. 

 

2.   Conduct  the 8-hour  step-drawdown  pumping  test  at  50,  75,  100,  and  110-125 
percent of the expected long-term yield. 

 
3.   After the water level in the well has fully recovered, conduct the 48-hour pumping 

test at a flow rate determined by the Engineer, without interruption. 
 

4.   If the constant rate pumping is interrupted for any period exceeding 10 minutes 
during the 24-hour test, suspend the test until the water level in the pumped 
well has recovered to the pre-pumping level, and then re-start the 24-hour test. 
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5.   Do not overpump the well at any time, nor continuously throttle the discharge 
to maintain a pumping level. 

 
D.  Records. 

 
1.   Measure and record yield and drawdown at each manual change of flow rate 

during  the  pumping  test  and  during  the  recovery  period  according  to  the 
following schedule: 

 
0 to 10 minutes  every minute 
10 to 30 minutes  every 5 minutes 
30 to 60 minutes  every 10 minutes 
60 to 180 minutes  every 15 minutes 
180 to end of test  every 60 minutes or flow rate change 

 
2.   Record pumping rate at least every 2 hours. 

 
3.   Maintain  accurate  records  of weather  conditions,  pumping  rate,  drawdown  and 

recovery. 
 

4.   All drawdown and recovery measurements shall be recorded at least to the nearest 
0.01 feet. 

 
5.   Record   all   measurable   precipitation   on   site   to   the   nearest   0.1   inch, 

commencing 5 days prior to pump test startup and continuously until the 
completion of recovery. 

 
6.   On completion of pumping, record recovery water level measurements with the 

same frequency until water levels in the pumping well have recovered 95 percent 
of their draw- down. 

 
7.   Do not remove the pump from the well until sufficient recovery data are collected. 

 
8.   Submit the log of the pumping test in quadruplicate to the Engineer. 

 
9.   Record static water levels of the well within one hour of test startup and verify 

just prior to startup. 
 
3.08  PUMP INSTALLATION 

Care shall be taken to prevent the entrance into the well of dirt or other contamination during the 
operation of installing the pump.  The pump and any other equipment shall be thoroughly washed; 
first with clear water, and then with a solution  containing  not less than 50 parts per million of 
available chlorine before being placed in the well.  Additional chlorine shall be poured into the well, 
and  the  pump  operated  and  the  water  wasted  for  at  least  one  hour  before  the  installation  is 
completed. 
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The pump and controls  shall be installed in accordance  with the manufacturer’s  directions.   All 
threads shall be carefully fitted and adequately coated with lubricant in order that removal of the 
pump in the future will be facilitated.  The pump shall be carefully handled during installation, and 
the arrangement of the column, when installation is complete, shall be straight and truly vertical. 

 
 
 

A.         Testing:  Prior to shipment of the pump, a factory test, certified by the pump manufacturer’s 
test representative, shall be performed and written notice of the same shall be furnished to 
the Engineer.   Prior to acceptance of the installed pump, the Contractor shall demonstrate 
operation of the pump at the guarantee point and at sufficient other points to indicate the 
overall performance of the pump.   Data shall be taken on total head, flow, power, motor, 
and horsepower  requirements.   The Contractor shall furnish all instruments  and labor as 
may be required for this procedure.  If the pump does not perform at the guarantee point, or 
if, in the opinion of the Engineer, the overall performance curve is not reasonably close to 
that given in the Proposal, the Contractor will be required to make such alterations as 
necessary prior to acceptance of the pump. 

 
 

B.         Controls:    Shall be UL labeled  in a NEMA  rated enclosure  with a combination  starter 
including full voltage magnetic starter with overload heater,  heavy duty selector  switch, 
motor circuit protector with NEMA rated thru-the-door-handle on/off switch, run indicating 
light (green), control terminals and a 120 volt control transformer with fused primary and 
secondary circuits. 

 
 
END OF SECTION  332100 
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