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SECTION 01 1000

SUMMARY
PART 1  GENERAL

1.01 PROJECT

A. Project Name:  LAKE ROAD FIRE HALL ADDITION

B. Owner's Name: City of Dillingham

C. Prime Designer's Name:  LCG Lantech.

D. The Project consists of the addition  to the existing Lake Road Fire Hall in Dillingham Alaska. 
The addition of 1,680 square feet will house two additional fire service vehicles.  In addition the
water service housing will need to be removed and replaced..

1.02 WORK BY OWNER

A. Items noted NIC (Not in Contract) will be supplied and installed by Owner before Substantial
Completion.  

1.03 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.

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

C. Schedule the Work to accommodate Owner occupancy.

1.04 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations: Agreed upon with the City of Dillingham after contract signing.

B. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction:  Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

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

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

D. Time Restrictions:

1. Limit conduct of especially noisy exterior work to hours as directed by Owner.

E. Utility Outages and Shutdown:

1. Limit disruption of utility services to hours the building is unoccupied.

2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.

3. Prevent accidental disruption of utility services to other facilities.

1.05 WORK SEQUENCE

A. Coordinate construction schedule and operations with Owner.

B. Coordinate construction schedule and operations with Architect.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2000

PRICE AND PAYMENT PROCEDURES
PART 1  GENERAL

1.01 SECTION INCLUDES

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

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

1.02 SCHEDULE OF VALUES

A. Submit to Owner's Representative a Schedule of Values, at least fifteen (15) days prior to
submitting first Application for Payment.

B. Form to be used:  HUD required forms.

C. Forms filled out by hand will not be accepted, electronic (PDF) submission required.

D. Submit quantities of stored or other designated materials. Listed and tallied separate from
completed work.

E. Upon request by Owner's Representative, support values given with data that will substantiate
their correctness.

F. List quantities of materials specified under unit price allowances.

G. Payment for materials stored will be limited to those materials supported by invoice per 1.04
below.

H. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor
Agreement.

I. Use Schedule of Values only as basis for Contractor's Application for Payment.

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

K. Include progress photos with each application for payment.

1.03 FORM OF SUBMITTAL

A. Use Table of Contents of this Specification as basis for format for listing costs of work for
SECTIONS under Divisions 2 through 50

B. Identify each line item with number and title as listed in Table of Contents of this Specification.

1.04 PREPARING SCHEDULE OF VALUES

A. Itemize separate line item cost for each of following general cost items:

1. Performance and Payment Bonds.

2. Field Supervision and Layout.

3. Temporary Facilities and Controls.

4. Site mobilization and demobilization.

5. Insurance.

6. Training

7. Close-out process

B. Itemize separate line item cost for work required by each section of this Specification.
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C. Round off figures to nearest dollar.

D. Make sum of total costs of all items listed in Schedule equal to total Contract Sum.

E. Include in each line item a directly proportional amount of Contractor's overhead and profit.

1.05 PREPARING SCHEDULE OF STORED MATERIALS

A. Submit separate recap for all stored materials which are included in the schedule.

B. The Contractor shall request approval from the Owner's Representative of any location for
stored materials other than the construction site, prior to submittal of Application for Payment.

C. All stored materials listed on recap shall be substantiated by invoices for the material and
copies of the invoices shall be attached to the recap.  If any stored materials are being claimed
which are not stored on the construction site, itemized listing shall show location where
materials are stored and such location must be available for inspection of the materials.

D. Contractor must show proof of adequate insurance for materials stored off- site.

E. Stored material prices shall include cost of material, related freight costs and applicable taxes. 
All of which must be substantiated by invoice.

1.06 APPLICATIONS FOR PROGRESS PAYMENTS

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

B. Form to be used:  AIA G702 and G703 or computer generated form containing similar style.

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

D. Forms filled out by hand will not be accepted, electronic (PDF) submission is required.

E. Execute certification by signature of authorized officer.

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

G. Include the following with the application:

1. Construction progress schedule, revised and current as specified in Section 01 3216.

2. Current construction photographs specified in Section 01 3000.

3. Partial release of liens from major Subcontractors and vendors.

4. Affidavits attesting to off-site stored products.

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

1.07 MODIFICATION PROCEDURES

A. Submit name of the individual authorized to receive change documents and who will be
responsible for informing others in Contractor's employ or subcontractors of changes to the
Contract Documents.

B. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

C. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
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1. The document will describe the required changes and will designate method of
determining any change in Contract Sum or Contract Time.

2. Promptly execute the change.

D. For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid.  Contractor shall prepare and submit a fixed price quotation within 7 days.

E. Contractor may propose a change by submitting a request for change to Architect, describing
the proposed change and its full effect on the Work, with a statement describing the reason for
the change, and the effect on the Contract Sum and Contract Time with full documentation and
a statement describing the effect on Work by separate or other contractors.  Document any
requested substitutions in accordance with Section 01 6000.

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

G. Substantiation of Costs:  Provide full information required for evaluation as determined by LCG
LANTECH.

1. Provide the following data:

a. Quantities of products, labor, and equipment.

b. Taxes, insurance, and bonds.

c. Overhead and profit.

d. Justification for any change in Contract Time.

e. Credit for deletions from Contract, similarly documented.

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

a. Origin and date of claim.

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

c. Time records and wage rates paid.

d. Invoices and receipts for products, equipment, and subcontracts, similarly
documented.

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

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

I. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum. Submit revised Schedule of Values within 10 days.

J. Promptly revise progress schedules to reflect any change in Contract Time, revise
sub-schedules to adjust times for other items of work affected by the change, and resubmit,
within 10 days.

K. Promptly enter changes in Project Record Documents.
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1.08 APPLICATION FOR FINAL PAYMENT

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

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

1. All closeout procedures specified in Section 01 7000.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2500

SUBSTITUTIONS
PART 1 - GENERAL

1.01 SECTION INCLUDES

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

B. This Section includes administrative and procedural requirements for handling requests for
substitutions made after award of the Contract.

1.02 RELATED SECTIONS

A. Section 01 3216: Construction Progress Schedule

B. Section 01 6000: Product Requirements

1.03 DEFINITIONS

A. Definitions in this Article do not change or modify the meaning of other terms used in the
Contract Documents.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction
required by the Contract Documents proposed by the Contractor after award of the Contract
are considered to be requests for substitutions.  The following are not considered to be
requests for substitutions:

1. Substitutions requested during the bidding period, and accepted by Addendum prior to
award of the Contract, are included in the Contract Documents and are not subject to
requirements specified in this Section for substitutions.

2. Revisions to the Contract Documents requested by the Owner or Contracting Officer.

3. Specified options of products and construction methods included in the Contract
Documents.

4. The Contractor's determination of and compliance with governing regulations and orders
issued by governing authorities.

1.04 SUBMITTALS

A. Substitution Request Submittal:  The Contracting Officer will consider requests for substitution
if received within 60 days after commencement of the Work.  Requests received more than 60
days after commencement of the Work may be considered or rejected at the discretion of the
Contracting Officer.

1. Submit 3 copies of each request for substitution for consideration.  Submit requests in the
form and according to procedures required for change-order proposals.

2. Identify the product or the fabrication or installation method to be replaced in each
request.  Include related Specification Section and Drawing numbers.

3. Provide complete documentation showing compliance with the requirements for
substitutions, and the following information, as appropriate:

a. Coordination information, including a list of changes or modifications needed to other
parts of the Work and to construction performed by the Owner and separate
contractors, that will be necessary to accommodate the proposed substitution.
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b. A detailed comparison of significant qualities of the proposed substitution with those
of the Work specified.  Significant qualities may include elements, such as
performance, weight, size, durability, and visual effect.

c. Product Data, including Drawings and descriptions of products and fabrication and
installation procedures.

d. Samples, where applicable or requested.

e. A statement indicating the substitution's effect on the Contractor's Construction
Schedule compared to the schedule without approval of the substitution.  Indicate the
effect of the proposed substitution on overall Contract Time.

f. Cost information, including a proposal of the net change, if any in the Contract Sum.

g. The Contractor's certification that the proposed substitution conforms to
requirements in the Contract Documents in every respect and is appropriate for the
applications indicated.

h. The Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of the failure of the substitution to perform
adequately.

4. Contracting Officer's Action:  If necessary, the Contracting Officer will request additional
information or documentation for evaluation within one week of receipt of a request for
substitution.  The Contracting Officer will notify the Contractor of acceptance or rejection
of the substitution within 2 weeks of receipt of the request, or one week of receipt of
additional information or documentation, whichever is later.  Acceptance will be in the
form of a change order.

a. Use the product specified if the Contracting Officer cannot make a decision on the use
of a proposed substitute within the time allocated.

PART 2 - PRODUCTS

2.01 SUBSTITUTIONS

A. Conditions:  The Contracting Officer will receive and consider the Contractor's request for
substitution when one or more of the following conditions are satisfied, as determined by the
Contracting Officer.  If the following conditions are not satisfied, the Contracting Officer will
return the requests without action except to record noncompliance with these requirements.

1. Extensive revisions to the Contract Documents are not required.

2. Proposed changes are in keeping with the general intent of the Contract Documents.

3. The request is timely, fully documented, and properly submitted.

4. The specified product or method of construction cannot be provided within the Contract
Time.  The Contracting Officer will not consider the request if the product or method
cannot be provided as a result of failure to pursue the Work promptly or coordinate
activities properly.

5. The request is directly related to an "or-equal" clause or similar language in the Contract
Documents.

6. The requested substitution offers the Owner a substantial advantage, in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities the



5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 01 2500
DILLINGHAM, AK SUBSTITUTIONS

LAKE ROAD FIRE HALL ADDITION 01 2500 - 3 SUBSTITUTIONS

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

7. The specified product or method of construction cannot receive necessary approval by a
governing authority, and the requested substitution can be approved.

8. The specified product or method of construction cannot be provided in a manner that is
compatible with other materials and where the Contractor certifies that the substitution
will overcome the incompatibility.

9. The specified product or method of construction cannot be coordinated with other
materials and where the Contractor certifies that the proposed substitution can be
coordinated.

10. The specified product or method of construction cannot provide a warranty required by
the Contract Documents and where the Contractor certifies that the proposed substitution
provides the required warranty.

11. Where a proposed substitution involves more than one prime contractor, each contractor
shall cooperate with the other contractors involved to coordinate the Work, provide
uniformity and consistency, and assure compatibility of products.

B. The Contractor's submittal and the Contracting Officer's acceptance of Shop Drawings, Product
Data, or Samples for construction activities not complying with the Contract Documents do not
constitute an acceptable or valid request for substitution, nor do they constitute approval.

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 3000

ADMINISTRATIVE REQUIREMENTS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electronic document submittal service.

B. Preconstruction meeting.

C. Site mobilization meeting.

D. Progress meetings.

E. Progress photographs.

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

G. Number of copies of submittals.

H. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 01 3216 - Construction Progress Schedule:  Form, content, and administration of
schedules.

B. Section 01 7000 - Execution and Closeout Requirements:  Additional coordination
requirements.

C. Section 01 7800 - Closeout Submittals:  Project record documents.

1.03 REFERENCE STANDARDS

A. AIA G810 - Transmittal Letter; 2001.

1.04 PROJECT COORDINATION

A. Project Coordinator:  Owner.

B. If requirements specified herein conflict with Contract Conditions, then Contract Conditions
shall govern.

C. Cooperate with the Project Coordinator in allocation of mobilization areas of site; for field
offices and sheds, for site access, traffic, and parking facilities.

D. During construction, coordinate use of site and facilities through the Project Coordinator.

E. Comply with Project Coordinator's procedures for intra-project communications; submittals,
reports and records, schedules, coordination drawings, and recommendations; and resolution
of ambiguities and conflicts.

F. Comply with instructions of the Project Coordinator for use of temporary utilities and
construction facilities.

G. Coordinate the work of all subcontractors and make certain that, where the work of one trade
is dependent upon the work of another trade, the work first installed is properly placed,
installed, aligned, and finished as specified or required to properly receive subsequent
materials applied or attached thereto.

H. Direct subcontractors to correct defects in substrates they install when subcontractors of
subsequent materials have a reasonable and justifiable objection to such surfaces.
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I. Do not force subcontractor to apply or install product to improperly placed or improperly
finished substrate that would result in an unsatisfactory or unacceptable finished product.

J. Coordinate field engineering and layout work under instructions of the Project Coordinator.

K. Make the following types of submittals to Architect through the Project Coordinator:

1. Requests for interpretation.

2. Requests for substitution.

3. Shop drawings, product data, and samples.

4. Test and inspection reports.

5. Design data.

6. Manufacturer's instructions and field reports.

7. Applications for payment and change order requests.

8. Progress schedules.

9. Coordination drawings.

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

11. Closeout submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A. All documents transmitted for purposes of administration of the contract are to be in electronic
(PDF) format and transmitted via an Internet-based submittal service that receives, logs and
stores documents, provides electronic stamping and signatures, and notifies addressees via
email.

1. Besides submittals for review, information, and closeout, this procedure applies to
requests for information (RFIs), progress documentation, contract modification documents
(e.g. supplementary instructions, change proposals, change orders), applications for
payment, field reports and meeting minutes, Contractor's correction punchlist, and any
other document any participant wishes to make part of the project record.

2. Contractor and Architect are required to use this service.

3. It is Contractor's responsibility to submit documents in PDF format.

4. Subcontractors, suppliers, and Architect's consultants are to be permitted to use the
service at no extra charge.

5. Paper document transmittals will not be reviewed; emailed PDF documents will not be
reviewed.

6. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

B. Cost:  The cost of the service is to be paid by Contractor; include the cost of the service in the
contract sum.
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3.02 PRECONSTRUCTION MEETING

A.  S chedule meeting after Notice of Award.

B. Attendance Required:

1. Owner.

2. Architect.

3. Contractor.

C. Agenda:

1. Execution of Owner-Contractor Agreement.

2. Submission of executed bonds and insurance certificates.

3. Distribution of Contract Documents.

4. Submission of list of Subcontractors, list of Products, schedule of values, and progress
schedule.

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

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

7. Scheduling.

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

3.03 SITE MOBILIZATION MEETING

A. S chedule meeting at the Project site prior to Contractor occupancy.

B. Project Coordinator will schedule meeting at the Project site prior to Contractor occupancy.

C. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Contractor's Superintendent.

5. Major Subcontractors.

D. Agenda:

1. Use of premises by Owner and Contractor.

2. Owner's requirements and occupancy prior to completion.

3. Construction facilities and controls provided by Owner.

4. Temporary utilities provided by Owner.

5. Survey and building layout.

6. Security and housekeeping procedures.

7. Schedules.

8. Application for payment procedures.
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9. Procedures for testing.

10. Procedures for maintaining record documents.

11. Requirements for start-up of equipment.

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

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

3.04 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the Work at maximum monthly
intervals.

B. Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

C. Project Coordinator will make arrangements for meetings, prepare agenda with copies for
participants, preside at meetings.

D. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Special Consultants.

5. Contractor's Superintendent.

6. Major Subcontractors.

E. Agenda:

1. Review minutes of previous meetings.

2. Review of Work progress.

3. Field observations, problems, and decisions.

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

5. Review of submittals schedule and status of submittals.

6. Review of off-site fabrication and delivery schedules.

7. Maintenance of progress schedule.

8. Corrective measures to regain projected schedules.

9. Planned progress during succeeding work period.

10. Coordination of projected progress.

11. Maintenance of quality and work standards.

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

13. Other business relating to Work.

F. Record minutes and distribute copies within two days after meeting to participants, with 
copies to Architect, Owner, participants, and those affected by decisions made.
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G. Update the construction schedule after each progress meeting where revisions to the schedule
have been made or recognized.  Issue the revised schedule concurrently with the report of
each meeting.

H. Report no later that 3 days after each progress meeting date, distribute copies of minutes of
the meeting to each party present and to other parties who should have been present.  Include
a brief summary, in narrative form, of progress since the previous meeting and report.

I. Update the construction schedule after each progress meeting where revisions to the schedule
have been made or recognized.  Issue the revised schedule concurrently with the report of
each meeting.

3.05 CONSTRUCTION PROGRESS SCHEDULE - SEE SECTION 01 3216

3.06 PROGRESS PHOTOGRAPHS

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

B. Submit new photographs at least once a month, within 3 days after exposure.

C. Photography Type:  Digital; electronic files.

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

1. Completion of site clearing.

2. Excavations in progress.

3. Foundations in progress and upon completion.

4. Structural framing in progress and upon completion.

5. Enclosure of building, upon completion.

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

E. Views:  

1. Consult with Architect for instructions on views required.

2. Provide factual presentation.

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

4. Point of View Sketch: Provide sketch identifying point of view of each photograph.

F. Digital Photographs:  24 bit color, minimum resolution of 1600 by 1200 ("2 megapixel"), in JPG
format; provide files unaltered by photo editing software.

1. Delivery Medium:  electronic document service.

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

3. Point of View Sketch:  Include digital copy of point of view sketch with each electronic
submittal; include point of view identification in each photo file name.

3.07 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections or in section 01 4000 Quality
Requirements, submit them for review, prior to ordering:

1. Materials
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2. Product data.

3. Shop drawings.

4. Samples for selection.

5. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for conformance with
information given and the design concept expressed in the contract documents.

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

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article
below and for record documents purposes described in Section 01 7800 - Closeout Submittals.

3.08 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections or in section 01 4000 Quality
Requirements, submit them for information, prior to ordering:

1. Design data.

2. Certificates.

3. Test reports.

4. Inspection reports.

5. Manufacturer's instructions.

6. Manufacturer's field reports.

7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.  No action will be
taken.

3.09 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout:

1. Project record documents.

2. Operation and maintenance data.

3. Warranties.

4. Bonds.

5. Maintenance Materials.

6. Other types as indicated.

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

3.10 NUMBER OF COPIES OF SUBMITTALS

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

B. Documents for Review:

1. Sheet sizes must be one of the following sizes:
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a. 8-1/2 x 11 inches

b. 11 x 17 inches

c. 22 x 34 inches

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

1. After review, produce duplicates, as required.

2. Retained samples will not be returned to Contractor unless specifically so stated, or as
decided by LCG Lantech.

3.11 SUBMITTAL PROCEDURES

A. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by  interpreting
the Contract Documents and coordinating related Work.

2. Do not reproduce the Contract Documents to create shop drawings.

3. Generic, non-project specific information submitted as shop drawings do not meet the
requirements for shop drawings.

B. Transmit each submittal with a copy of approved submittal form.

C. Sequentially number the transmittal form.  Revise submittals with original number and a
sequential alphabetic suffix.

D. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number,
and specification section number, as appropriate on each copy.

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

F. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.

G. Identify variations from Contract Documents and Product or system limitations that may be
detrimental to successful performance of the completed Work.

H. Provide space for Contractor and Architect review stamps.

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

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

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

END OF SECTION
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SECTION 01 3216

CONSTRUCTION PROGRESS SCHEDULE
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preliminary schedule.

B. Construction progress schedule, bar chart type.

1.02 RELATED SECTIONS

A. Section 01 1000 - Summary:  Work sequence.

B. Section 01 2000 - Price and Payment Procedures

C. Section 01 3000 - Administrative Requirements

1.03 REFERENCE STANDARDS

A. AGC (CPSM) - Construction Planning and Scheduling Manual; 2004.

B. M-H (CPM) - CPM in Construction Management - Project Management with CPM; O'Brien; 2006.

1.04 SUBMITTALS

A. Within 15 days after date of Agreement, submit preliminary schedule defining planned
operations for the first 60 days of Work, with a general outline for remainder of Work.

B. If preliminary schedule requires revision after review, submit revised schedule within 7 days.
After date of Notice of Revision.

C. Within 14 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

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

D. Within 7 days after date of joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

F. Submit electronically per requirements in 01 3000 - Administrative Requirements.

G. Submit under transmittal letter form specified in Section 01 3000 - Administrative
Requirements.

1.05 QUALITY ASSURANCE

A. Scheduler:  Contractor's personnel or specialist Consultant specializing in CPM scheduling with
one years minimum experience in scheduling construction work of a complexity comparable to
this Project, and having use of computer facilities capable of delivering a detailed graphic
printout within 48 hours of request.

B. Contractor's Administrative Personnel:  1 years minimum experience in using and monitoring
CPM schedules on comparable projects.

1.06 SCHEDULE FORMAT

A. Listings:  In chronological order according to the start date for each activity.  Identify each
activity with the applicable specification section number.

B. Diagram Sheet Size:  Maximum 22x34 inches .
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C. Sheet Size:  Multiples of 8-1/2 x 11 inches.

D. Scale and Spacing:  To allow for notations and revisions.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRELIMINARY SCHEDULE

A. Prepare preliminary schedule in the form of a horizontal bar chart.

3.02 CONTENT

A. Show complete sequence of construction by activity, with dates for beginning and completion
of each element of construction.

B. Identify each item by specification section number.

C. Identify work of separate stages and other logically grouped activities.

D. Provide sub-schedules for each stage of Work identified in Section 01 1000 - Summary.

E. Provide sub-schedules to define critical portions of the entire schedule.

F. Include conferences and meetings in schedule.

G. Include site inspections in schedule.

H. Show accumulated percentage of completion of each item, and total percentage of Work
completed, as of the first day of each month.

I. Provide separate schedule of submittal dates for shop drawings, product data, and samples,
owner-furnished products, Products identified under Allowances, and dates reviewed
submittals will be required from Architect.  Indicate decision dates for selection of finishes.

J. Indicate delivery dates for owner-furnished products.

K. Coordinate content with schedule of values specified in Section 01 2000 - Price and Payment
Procedures.

L. Provide legend for symbols and abbreviations used.

3.03 BAR CHARTS

A. Include a separate bar for each major portion of Work or operation.

B. Identify the first work day of each week.

3.04 NETWORK ANALYSIS

A. Prepare network analysis diagrams and supporting mathematical analyses using the Critical
Path Method.

B. Illustrate order and interdependence of activities and sequence of work; how start of a given
activity depends on completion of preceding activities, and how completion of the activity may
restrain start of subsequent activities.

C. Mathematical Analysis:  Tabulate each activity of detailed network diagrams, using calendar
dates, and identify for each activity:

1. Preceding and following event numbers.

2. Activity description.

3. Estimated duration of activity, in maximum 7 day intervals.
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4. Earliest start date.

5. Earliest finish date.

6. Actual start date.

7. Actual finish date.

8. Latest start date.

9. Latest finish date.

10. Total and free float; float time shall accrue to Owner and to Owner's benefit.

11. Monetary value of activity, keyed to Schedule of Values.

12. Percentage of activity completed.

13. Responsibility.

D. Analysis Program:  Capable of compiling monetary value of completed and partially completed
activities, accepting revised completion dates, and recomputation of all dates and float.

E. Required Reports:  List activities in sorts or groups:

1. By preceding work item or event number from lowest to highest.

2. By amount of float, then in order of early start.

3. By responsibility in order of earliest possible start date.

4. In order of latest allowable start dates.

5. In order of latest allowable finish dates.

6. Contractor's periodic payment request sorted by Schedule of Values listings.

7. Listing of basic input data that generates the report.

8. Listing of activities on the critical path.

3.05 REVIEW AND EVALUATION OF SCHEDULE

A. Participate in joint review and evaluation of schedule with Architect at each submittal.

B. Evaluate project status to determine work behind schedule and work ahead of schedule.

C. After review, revise as necessary as result of review, and resubmit within 7 days.

3.06 UPDATING SCHEDULE

A. Maintain schedules to record actual start and finish dates of completed activities.

B. Indicate progress of each activity to date of revision, with projected completion date of each
activity. 

C. Annotate diagrams to graphically depict current status of Work.

D. Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

E. Indicate changes required to maintain Date of Substantial Completion.

F. Submit reports required to support recommended changes.

G. Provide narrative report to define problem areas, anticipated delays, and impact on the
schedule.  Report corrective action taken or proposed and its effect including the effects of
changes on schedules of separate contractors.
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3.07 DISTRIBUTION OF SCHEDULE

A. Distribute copies of updated schedules to Contractor's project site file, to Subcontractors,
suppliers, Architect, Owner, and Construction Administrator.

B. Instruct recipients to promptly report, in writing, problems anticipated by projections shown in
schedules.

END OF SECTION
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SECTION 01 4000

QUALITY REQUIREMENTS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Testing and inspection agencies and services.

C. Manufacturers' field services.

D. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements:  Submittal procedures.

B. Section 01 6000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS

A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants; 2008
(Reapproved 2014).

B. ASTM C1077 - Standard Practice for Laboratories Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Laboratory Evaluation; 2014.

C. IAS AC89 - Accreditation Criteria for Testing Laboratories; 2010.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

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

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

1. Include:

a. Date issued.

b. Project title and number.

c. Name of inspector.

d. Date and time of sampling or inspection.

e. Identification of product and specifications section.

f. Location in the Project.

g. Type of test/inspection.

h. Date of test/inspection.

i. Results of test/inspection.

j. Conformance with Contract Documents.

k. When requested by Architect, provide interpretation of results.
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2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing conformance with information given and the design concept
expressed in the contract documents, or for Owner's information.

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

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

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

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

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

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

2. Submit for information for the limited purpose of assessing conformance with information
given and the design concept expressed in the contract documents.

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

1. Submit for information for the limited purpose of assessing conformance with information
given and the design concept expressed in the contract documents.

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

1.05 REFERENCES AND STANDARDS

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

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

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

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

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

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

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

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

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

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

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

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

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

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

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

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

3.02 TOLERANCES

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

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

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

3.03 TESTING AND INSPECTION

A. See individual specification sections for testing required.

B. Testing Agency Duties:

1. Test samples of mixes submitted by Contractor.

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

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

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

5. Promptly notify Architect and Contractor of observed irregularities or non-conformance of
Work or products.

6. Perform additional tests and inspections required by Architect.
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7. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:

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

2. Agency may not approve or accept any portion of the Work.

3. Agency may not assume any duties of Contractor.

4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:

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

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

3. Provide incidental labor and facilities:

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

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

c. To facilitate tests/inspections.

d. To provide storage and curing of test samples.

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

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

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

E. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by Architect.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by
Contractor.

3.04 MANUFACTURERS' FIELD SERVICES

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

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

3.05 DEFECT ASSESSMENT

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

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

END OF SECTION
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SECTION 01 4100

REGULATORY REQUIREMENTS
PART 1  GENERAL

1.01 SUMMARY OF REFERENCE STANDARDS

A. Regulatory requirements applicable to this project are the following:

B. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.

C. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

D. 29 CFR 1910 - Occupational Safety and Health Standards; current edition.

E. State of Alaska amendments to some or all of the following.

F. ICC (IFC) - International Fire Code; 2012.

G. NFPA 101 - Life Safety Code; 2015.

H. ICC (IBC) - International Building Code; 2012

I. IAPMO (UPC) - Uniform Plumbing Code; 2012.

J. IAPMO (UPC) - Uniform Plumbing Code; 2012.

K. Private Sewage Disposal Code:  STATE OF ALASKA, DEC, 18AAC72.

L. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.02 RELATED REQUIREMENTS

A. Section 01 4000 - Quality Requirements.

1.03 QUALITY ASSURANCE

A. Designer Qualifications:  Where delegated engineering design is to be performed under the
construction contract provide the direct supervision of a Professional Engineer experienced in
design of this type of work and licensed in the State in which the Project is located.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 5000

TEMPORARY FACILITIES AND CONTROLS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary telecommunications services.

B. Temporary sanitary facilities.

C. Temporary Controls:  Barriers, enclosures, and fencing.

D. Security requirements.

E. Vehicular access and parking.

F. Waste removal facilities and services.

1.02 RELATED REQUIREMENTS

A. Section 01 5100 - Temporary Utilities.

B. Section 01 5213 - Field Offices and Sheds.

1.03 TELECOMMUNICATIONS SERVICES

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

1.04 TEMPORARY SANITARY FACILITIES

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

B. Maintain daily in clean and sanitary condition.

1.05 BARRIERS

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

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

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

1.06 FENCING

A. Construction:  Contractor's option. Must satisfy requirements of Authority Having Jurisdiction.

1.07 EXTERIOR ENCLOSURES

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

1.08 SECURITY 

A. Provide security and facilities to protect Work from unauthorized entry, vanalism, or theft.
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1.09 VEHICULAR ACCESS AND PARKING

A. Comply with regulations relating to use of streets and sidewalks, access to emergency facilities,
and access for emergency vehicles.

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

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

1.10 WASTE REMOVAL

A. See Section 01 7419 - Construction Waste Management and Disposal, for additional
requirements.

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

C. Provide containers with lids.  Remove trash from site at a minimum, weekly.

D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the
structure unless otherwise approved by the authorities having jurisdiction.

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

1.11 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

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

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

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

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

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 5100

TEMPORARY UTILITIES
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary Utilities:  Electricity, lighting, heat, ventilation, and water.

1.02 RELATED REQUIREMENTS

A. Section 01 5000 - Temporary Facilities and Controls:

1. Temporary telecommunications services for administrative purposes.

2. Temporary sanitary facilities required by law.

1.03 TEMPORARY ELECTRICITY

A. Cost:  By Contractor.

B. Provide power service required from utility source.

C. Provide power outlets for construction operations, with branch wiring and distribution boxes
located as required.  Provide flexible power cords as required.

D. Provide main service disconnect and over-current protection at convenient location and meter.

E. Permanent convenience receptacles may be utilized during construction.

F. Provide adequate distribution equipment, wiring, and outlets to provide single phase branch
circuits for power and lighting.

1. Provide 20 ampere duplex outlets, single phase circuits for power tools adequately spaced
throughout the work area.

2. Provide 20 ampere, single phase branch circuits for lighting.

1.04 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

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

B. Provide and maintain 1 watt/sq ft  lighting to exterior staging and storage areas after dark for
security purposes.

C. Provide branch wiring from power source to distribution boxes with lighting conductors,
pigtails, and lamps as required.

D. Maintain lighting and provide routine repairs.

E. Permanent building lighting may be utilized during construction.

1.05 TEMPORARY HEATING

A. Cost of Energy:  By Contractor.

B. Provide heating devices and heat as needed to maintain specified conditions for construction
operations.

C. Maintain minimum ambient temperature of 50 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

D. Prior to operation of permanent equipment for temporary heating purposes, verify that
installation is approved for operation, equipment is lubricated and filters are in place.  Provide
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and pay for operation, maintenance, and regular replacement of filters and worn or consumed
parts.

1.06 TEMPORARY COOLING

A. Cost of Energy:  By Contractor.

B. Provide cooling devices and cooling as needed to maintain specified conditions for construction
operations.

C. Maintain maximum ambient temperature of 80 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

D. Prior to operation of permanent equipment for temporary cooling purposes, verify that
installation is approved for operation, equipment is lubricated and filters are in place.  Provide
and pay for operation, maintenance, and regular replacement of filters and worn or consumed
parts.

1.07 TEMPORARY VENTILATION AND MOISTURE CONTROL

A. Provide and maintain suitable ventilation for construction operations.

B. Provide and maintain humidification and/or dehumidification as required by manufacturers or
specification sections for products and system installation procedures.

1. Ensure stored materials are kept in appropriate moisture controlled environments for an
adequate period of time prior to installation.

2. If outdoor ambient relative humidity makes adequate moisture control impracticable,
inform LCG Lantech prior to installation of impacted materials, products and systems.

1.08 TEMPORARY WATER SERVICE

A. Cost of Water Used:  By Contractor.

B. Provide and maintain suitable quality water service for construction operations at time of
project mobilization.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 5713

TEMPORARY EROSION AND SEDIMENT CONTROL
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prevention of erosion due to construction activities for projects disturbing less than an acre of
soil.

B. Prevention of sedimentation of waterways, open drainage ways, and project site areas due to
construction activities.

C. Restoration of areas eroded due to insufficient preventive measures.

D. Performance bond.

E. Compensation of Owner for fines levied by authorities having jurisdiction due to
non-compliance by Contractor.

1.02 RELATED REQUIREMENTS

A. Section 31 2200 - Grading:  Temporary and permanent grade changes for erosion control.

1.03 REFERENCE STANDARDS

A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture and Heat in a Xenon Arc Type Apparatus; 2014.

B. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity;
1999a (Reapproved 2014).

C. ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of Geotextiles; 2011.

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a.

E. ASTM D4751 - Standard Test Method for Determining Apparent Opening Size of a Geotextile;
2012.

F. ASTM D4873 - Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls
and Samples; 2002 (Reapproved 2009).

G. EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction General
Permit; Current Edition.

H. Alaska Storm Water Guide - Alaska Department of Environmental Conservation; 2011

1.04 PERFORMANCE REQUIREMENTS

A. Comply with requirements of EPA (NPDES) for erosion and sedimentation control, as specified
by the NPDES, for Phases I and II, and in compliance with requirements of Construction General
Permit (CGP), whether the project is required by law to comply or not.

B. Comply with requirements of State of Alaska APDES (Alaska Pollution Dishcharge Elimination
System).

C. Best Management Practices Standard: Alaska Storm Water Guide; 2011 ADEC

D. Develop temporary Erosion and Sediment Control Plan, (ESCP), in accordance with Alaska
Storm Water Guide and the National Menu of Storm Water Best Management Practices, EPA.
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E. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

F. Do not begin clearing, grading, or other work involving disturbance of ground surface cover
until applicable permits have been obtained; furnish all documentation required to obtain
applicable permits.

1. Obtain and pay for permits and provide security required by authority having jurisdiction.

2. Owner will withhold payment to Contractor equivalent to all fines resulting from
non-compliance with applicable regulations.

G. Provide to Owner a Performance Bond covering erosion and sedimentation preventive
measures only, in an amount equal to 100 percent of the cost of erosion and sedimentation
control work.

H. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

I. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.

1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,
in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

J. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.

1. Control movement of sediment and soil from temporary stockpiles of soil.

2. Prevent development of ruts due to equipment and vehicular traffic.

3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Owner.

K. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.

1. Prevent windblown soil from leaving the project site.

2. Prevent tracking of mud onto public roads outside site.

3. Prevent mud and sediment from flowing onto sidewalks and pavements.

4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at
no cost to Owner.

L. Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.

1. If sedimentation occurs, install or correct preventive measures immediately at no cost to
Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.



5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 01 5713
DILLINGHAM, AK TEMPORARY EROSION AND SEDIMENT CONTROL

LAKE ROAD FIRE HALL ADDITION 01 5713 - 3 TEMPORARY EROSION AND
SEDIMENT CONTROL

M. Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.

1. If sedimentation occurs, install or correct preventive measures immediately at no cost to
Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

N. Open Water:  Prevent standing water that could become stagnant.

O. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Erosion and Sedimentation Control Plan:

1. Submit not less than 30 days prior to anticipated start of clearing, grading, or other work
involving disturbance of ground surface cover.

2. Include:

a. Site plan identifying soils and vegetation, existing erosion problems, and areas
vulnerable to erosion due to topography, soils, vegetation, or drainage.

b. Site plan showing grading; new improvements; temporary roads, traffic accesses, and
other temporary construction; and proposed preventive measures.

c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.

d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.

e. Other information required by law.

f. Format required by law is acceptable, provided any additional information specified is
also included.

3. Obtain the approval of the Plan by authorities having jurisdiction.

4. Obtain the approval of the Plan by Owner or LCG Lantech.

C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply
with specified requirements, signed by legally authorized official of manufacturer; indicate
actual minimum average roll values; identify fabric by roll identification numbers.

D. Inspection Reports:  Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.

E. Maintenance Instructions:  Provide instructions covering inspection and maintenance for
temporary measures that must remain after Substantial Completion.

PART 2  PRODUCTS

2.01 MATERIALS

A. Straw Wattles: Shall consist of straw, flax, or other similar materials bound into a tight tubular
roll.

1. Cross Section:  9 inches X 25 feet.
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2. Bindings:  Shall be of degradable mesh with no larger than two-inch by two-inch opening.

B. Wattle Stakes:

1. Wood, 1 X 2 X 18 inches in cross section.

C. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:

1. Average Opening Size:  30 U.S. Std. Sieve, maximum, when tested in accordance with ASTM
D4751.

2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM D4491.

3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in
accordance with ASTM D4355/D4355M after 500 hours exposure.

4. Tensile Strength:  100 lb-f, minimum, in cross-machine direction; 124 lb-f, minimum, in
machine direction; when tested in accordance with ASTM D4632/D4632M.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.

6. Tear Strength:  90 lb-f, minimum, when tested in accordance with ASTM D4533.

7. Color:  Manufacturer's standard, with embedment and fastener lines preprinted.

D. Silt Fence Posts:  One of the following, minimum 5 feet long:

1. Steel U- or T-section, with minimum mass of 1.33 lb per linear foot.

2. Softwood, 4 by 4 inches in cross section.

3. Hardwood, 2 by 2 inches in cross section.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.03 SCOPE OF PREVENTIVE MEASURES

A. Construction Entrances:  Traffic-bearing aggregate surface.

1. Width:  As required; 20 feet, minimum.

2. Length:  50 feet, minimum.

3. Provide at each construction entrance from public right-of-way.

4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing
area out of direct traffic lane, with drain into sediment trap or basin.

B. Linear Sediment Barriers:  Silt fence or straw wattles.

1. Provide linear sediment barriers:

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.

b. Along the toe of cut slopes and fill slopes.
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c. Perpendicular to flow across the bottom of existing and new drainage channels and
swales that traverse disturbed areas or carry runoff from disturbed areas; space at
maximum of 200 feet apart.

d. Across the entrances to culverts that receive runoff from disturbed areas.

2. Space sediment barriers with the following maximum slope length upslope from barrier:

a. Slope Between 2 and 5 Percent:  75 feet.

b. Slope Between 10 and 20 Percent:  50 feet.

C. Soil Stockpiles:  Protect using one of the following measures:

1. Cover with polyethylene film, secured by placing soil on outer edges.

2. Cover with mulch at least 4 inches thickness of pine needles, sawdust, bark, wood chips, or
shredded leaves, or 6 inches of straw or hay.

D. Temporary Seeding:  Use where temporary vegetated cover is required.

3.04 INSTALLATION

A. Silt Fences:

1. Store and handle fabric in accordance with ASTM D4873.

2. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch high barriers, minimum 48 inch long posts spaced at 8 feet maximum,
with fabric embedded at least 4 inches in ground.

3. Embed bottom of fabric in a trench on the upslope side of fence, with 2 inches of fabric
laid flat on bottom of trench facing upslope; backfill trench and compact.

4. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping
at least 18 inches, with extra post.

5. Fasten fabric to wood posts using one of the following:

a. Five staples per post with at least 17 gage, 0.0453 inch wire, 3/4 inch crown width and
1/2 inch long legs.

6. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.

7. Wherever runoff will flow around end of barrier or over the top, provide temporary splash
pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches high with post spacing not more than 4 feet.

B. Straw wattles:

1. Install bales in continuous rows with ends butting tightly, with one bale at each end of row
turned uphill.

2. Install bales so that bindings are not in contact with the ground.

3. Embed bales at least 4 inches in the ground.

4. Anchor bales with at least two stakes per bale, driven at least 18 inches into the ground;
drive first stake in each bale toward the previously placed bale to force bales together.

5. Fill gaps between ends of bales with loose straw wedged tightly.

6. Place soil excavated for trench against bales on the upslope side of the row, compacted.
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3.05 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

C. Silt Fences:

1. Promptly replace fabric that deteriorates unless need for fence has passed.

2. Remove silt deposits that exceed one-third of the height of the fence.

3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or
other causes.

D. Straw wattles:

1. Promptly replace wattles that fall apart or otherwise deteriorate unless need has passed.

2. Remove silt deposits that exceed one-half of the height of the wattles.

3. Repair wattle rows that are undercut by runoff or otherwise damaged, whether by runoff
or other causes.

E. Clean out temporary sediment control structures weekly and relocate soil on site.

F. Place sediment in appropriate locations on site; do not remove from site.

3.06 CLEAN UP

A. Remove temporary measures after permanent measures have been installed, unless permitted
to remain by Owner.

B. Clean out temporary sediment control structures that are to remain as permanent measures.

C. Where removal of temporary measures would leave exposed soil, shape surface to an
acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION
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SECTION 01 6000

PRODUCT REQUIREMENTS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Transportation, handling, storage and protection.

C. Product option requirements.

D. Substitution limitations and procedures.

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

1.02 RELATED REQUIREMENTS

A. Document 00 6325 - Substitution Request Form - During Construction.

B. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  Requirements for
VOC-restricted product categories.

1.03 REFERENCE STANDARDS

A. 16 CFR 260.13 - Guides for the Use of Environmental Marketing Claims; Federal Trade
Commission; Recycled Content; Current Edition.

B. ASTM D6866 - Standard Test Methods for Determining the Biobased Content of Solid, Liquid,
and Gaseous Samples Using Radiocarbon Analysis; 2012.

C. C2C (DIR) - C2C Certified Products Registry; Cradle to Cradle Products Innovation Institute;
http://www.c2ccertified.org/products/registry.

D. EN 15804 - Sustainability of construction works - Environmental product declarations - Core
rules for the product category of construction products; 2012.

E. GreenScreen (LIST) - GreenScreen for Safer Chemicals List Translator; Clean Production Action;
www.greenscreenchemicals.org.

F. GreenScreen (METH) - GreenScreen for Safer Chemicals Method v1.2; Clean Production Action;
www.greenscreenchemicals.org.

G. ISO 14025 - Environmental labels and declarations -- Type III environmental declarations --
Principles and procedures; 2006.

H. ISO 14040 - Environmental management -- Life cycle assessment -- Principles and framework;
2006.

I. ISO 14044 - Environmental management -- Life cycle assessment -- Requirements and
guidelines; 2006.

J. ISO 21930 - Sustainability in building construction -- Environmental declaration of building
products; 2007.

1.04 SUBMITTALS

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

1. Submit prior to ordering any materials days after date of Agreement.

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

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

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

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

1.05 QUALITY ASSURANCE

A. Bio-Based Content:  Of vegetable or animal origin, not including products made by killing the
animal.

1. Determine percentage of bio-based content in accordance with ASTM D6866.

2. Bio-based content must be sourced from a Sustainable Agriculture Network certified farm.

B. Cradle-to-Cradle Certified:  End use product certified Cradle-to-Cradle v2 Basic or
Cradle-to-Cradle v3 Bronze, minimum, as evidenced by C2C (DIR).

C. Environmental Product Declaration (EPD):  Publicly available, critically reviewed life cycle
analysis having at least a cradle-to-gate scope.

1. Good:  Product-specific; compliant with ISO 14044.

2. Better:  Industry-wide, generic; compliant with ISO 21930, or with ISO 14044, ISO 14040,
ISO 14025, and EN 15804; Type III third-party certification with external verification, in
which the manufacturer is recognized as the program operator.

3. Best:  Commercial-product-specific; compliant with ISO 21930, or with ISO 14044, ISO
14040, ISO 14025, and EN 15804; Type III third-party certification with external verification,
in which the manufacturer is recognized as the program operator.

4. Where demonstration of impact reduction below industry average is required, submit
both industry-wide and commercial-product-specific declarations; or submit at least 5
declarations for products of the same type by other manufacturers in the same industry.

D. GreenScreen Chemical Hazard Analysis:  All ingredients of 100 parts-per-million or greater
evaluated using GreenScreen (METH).

1. Good:  GreenScreen (LIST) evaluation to identify Benchmark 1 hazards; a Health Product
Declaration includes this information.

2. Better:  GreenScreen Full Assessment.

3. Best:  GreenScreen Full Assessment by GreenScreen Licensed Profiler.

4. Acceptable Evidence:  GreenScreen report.

E. Recycled Content:  Determine percentage of post-consumer and pre-consumer (post-industrial)
content separately, using the guidelines contained in 16 CFR 260.13.

1. Previously used, reused, refurbished, and salvaged products are not considered recycled.
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2. Wood fabricated from timber abandoned in transit to original mill is considered reused,
not recycled.

3. Determine percentage of recycled content of any item by dividing the weight of recycled
content in the item by the total weight of all material in the item.

4. Determine value of recycled content of each item separately, by multiplying the content
percentage by the value of the item.

5. Acceptable Evidence:

a. For percentage of recycled content, information from manufacturer.

b. For cost, Contractor's cost data.

F. Reused Products:  Materials and equipment previously used in this or other construction,
salvaged and refurbished as specified.

1. Wood fabricated from timber abandoned in transit after harvesting is considered reused,
not recycled.

2. Acceptable Evidence:  Information about the origin or source, from Contractor or supplier.

G. Source Location:  Location of harvest, extraction, recovery, or manufacture; where information
about source location is required to be submitted, give the postal address:

1. In all cases, indicate the location of final assembly.

2. For harvested products, indicate location of harvest.

3. For extracted (i.e. mined) products, indicate location of extraction.

4. For recovered products, indicate location of recovery.

5. For products involving multiple manufacturing steps, provide a description of the process
at each step, with location.

6. Acceptable Evidence:

a. Manufacturer's certification.

b. Life cycle analysis (LCA) performed by third-party.

H. Sustainably Harvested Wood:  Solid wood, wood chips, and wood fiber certified or labeled by
an organization accredited by one of the following:

1. The Forest Stewardship Council, The Principles for Natural Forest Management; for
Canada visit http://www.fsccanada.org, for the USA visit http://www.fscus.org.

PART 2  PRODUCTS

2.01 EXISTING PRODUCTS

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

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

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

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

B. DO NOT USE products having any of the following characteristics:

1. Made using or containing CFC's or HCFC's.

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

3. Containing lead, cadmium, asbestos.

C. Where all other criteria are met, Contractor shall give preference to products that:

1. If used on interior, have lower emissions, as defined in Section 01 6116.

2. If wet-applied, have lower VOC content, as defined in Section 01 6116.

3. Have longer documented life span under normal use.

4. Result in less construction waste.

5. Are made of vegetable materials that are rapidly renewable.

6. If made of wood, are made of sustainably harvested wood, wood chips, or wood fiber.

7. If bio-based, other than wood, are or are made of Sustainable Agriculture Network
certified products.

8. Are Cradle-to-Cradle Certified.

9. Have a published GreenScreen Chemical Hazard Analysis.

2.03 PRODUCT OPTIONS

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

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

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

2.04 MAINTENANCE MATERIALS

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

1. Where not specified, for all finish materials provide 5% of total installed quantity.

2. Provide new, factory packaged material. Off-cuts, leftovers or similar do not count toward
the maintenance material quantities.

3. Remnants can be used for maintenance materials with the approval of LCG Lantech.

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

PART 3  EXECUTION

3.01 SUBSTITUTION PROCEDURES

A. Architect will consider requests for substitutions only within 15 days after date of Agreement.

B. Document each request with complete data substantiating compliance of proposed
substitution with Contract Documents.
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C. A request for substitution constitutes a representation that the submitter:

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

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

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

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

5. Agrees to reimburse Owner and Architect for review or redesign services associated with
re-approval by authorities.

D. Substitutions will not be considered when they are indicated or implied on shop drawing or
product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

E. Substitution Submittal Procedure (after contract award):

1. Submit substitution requests by completing the form in Section 00 6325; see this section
for additional information and instructions.  Use only this form; other forms of submission
are  unacceptable.

2. Submit shop drawings, product data, and certified test results attesting to the proposed
product equivalence.  Burden of proof is on proposer.

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

3.02 TRANSPORTATION AND HANDLING

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

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

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

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

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

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

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

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

3.03 STORAGE AND PROTECTION

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

B. Store and protect products in accordance with manufacturers' instructions.
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C. Store with seals and labels intact and legible.

D. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

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

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

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

H. Do not store products directly on the ground.

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

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

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

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

END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=BS%20EN%20ISO%2014040


5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 01 7000
DILLINGHAM, AK EXECUTION AND CLOSEOUT REQUIREMENTS

LAKE ROAD FIRE HALL ADDITION 01 7000 - 1 EXECUTION AND CLOSEOUT
REQUIREMENTS

SECTION 01 7000

EXECUTION AND CLOSEOUT REQUIREMENTS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Pre-installation meetings.

C. Cutting and patching.

D. Surveying for laying out the work.

E. Cleaning and protection.

F. Starting of systems and equipment.

G. Demonstration and instruction of Owner personnel.

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

I. General requirements for maintenance service.

1.02 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2013.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

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

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

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

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

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

1. Structural integrity of any element of Project.

2. Integrity of weather exposed or moisture resistant element.

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

4. Visual qualities of sight exposed elements.

5. Work of Owner or separate Contractor.

6. Include in request:

a. Identification of Project.

b. Location and description of affected work.

c. Necessity for cutting or alteration.

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

e. Effect on work of Owner or separate Contractor.
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f. Written permission of affected separate Contractor.

g. Date and time work will be executed.

D. Project Record Documents:  Accurately record actual locations of capped and active utilities.

1.04 QUALIFICATIONS

A. For survey work, employ a land surveyor registered in the State in which the Project is located
and acceptable to Architect.  Submit evidence of Surveyor's Errors and Omissions insurance
coverage in the form of an Insurance Certificate.

B. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in the State in which the Project is located.

C. For design of temporary shoring and bracing, employ a Professional Engineer experienced in
design of this type of work and licensed in the State in which the Project is located.

1.05 PROJECT CONDITIONS

A. Use of explosives is not permitted.

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

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

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

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

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

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

1. Outdoors:  Limit conduct of especially noisy exterior work to as agreed to by Owner.

2. Indoors:  Limit conduct of especially noisy interior work to as agreed to by Owner.

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

H. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

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

1.06 COORDINATION

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

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



5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 01 7000
DILLINGHAM, AK EXECUTION AND CLOSEOUT REQUIREMENTS

LAKE ROAD FIRE HALL ADDITION 01 7000 - 3 EXECUTION AND CLOSEOUT
REQUIREMENTS

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

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

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

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

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

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

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

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

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

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

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

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

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

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

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

3.02 PREPARATION

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

B. Seal cracks or openings of substrate prior to applying next material or substance.
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C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

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

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

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

D. Prepare agenda and preside at meeting:

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

2. Review coordination with related work.

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

3.04 LAYING OUT THE WORK

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

B. Promptly notify Architect of any discrepancies discovered.

C. Contractor shall locate and protect survey control and reference points.

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

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

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

G. Utilize recognized engineering survey practices.

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

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

2. Grid or axis for structures.

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

I. Periodically verify layouts by same means.

J. Maintain a complete and accurate log of control and survey work as it progresses.

K. On completion of foundation walls and major site improvements, prepare a certified survey
illustrating dimensions, locations, angles, and elevations of construction and site work.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. In addition to compliance with regulatory requirements, conduct construction operations in
compliance with NFPA 241, including applicable recommendations in Appendix A.

B. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.
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C. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

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

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

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

3.06 CUTTING AND PATCHING

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

B. Perform whatever cutting and patching is necessary to:

1. Complete the work.

2. Fit products together to integrate with other work.

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

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

5. Repair areas adjacent to cuts to required condition.

6. Repair new work damaged by subsequent work.

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

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

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

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

E. Inform LCG Lantech two days prior to cutting existing elements or elements previously
installed.

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

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

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

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal
voids with fire rated material in accordance with Section 07 8400, to full thickness of the
penetrated element.

J. Patching:

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

2. Match color, texture, and appearance.

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.
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3.07 PROGRESS CLEANING

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

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

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

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

3.08 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

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

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

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

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

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

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

3.09 SYSTEM STARTUP

A. Coordinate with requirements of Section 01 9113 - General Commissioning Requirements.

B. Notify Architect and owner seven days prior to start-up of each item.

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

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

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

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

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

H. Submit a written report that equipment or system has been properly installed and is
functioning correctly.

3.10 DEMONSTRATION AND INSTRUCTION

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.
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B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment at agreed time, at equipment location.

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

D. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of owner personnel.

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

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

3.11 ADJUSTING

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

3.12 FINAL CLEANING

A. Execute final cleaning after Substantial Completion but before making final application for
payment.

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

B. Use cleaning materials that are nonhazardous.

C. Use cleaning materials and agents recommended by manufacturer or fabricator of the surface
to be cleaned.

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

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

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

G. Clean filters of operating equipment.

H. Clean debris from roofs, overflow drains, area drains, and drainage systems.

I. Clean site; sweep paved areas, remove petrochemical spills, stains and other foreign matter,
rake clean landscaped surfaces.

J. Remove snow and ice to provide safe access to building.

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

3.13 CLOSEOUT PROCEDURES

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

1. Provide copies to Architect and Owner.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.
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C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection, at a minimum seven days prior too requested inspection.

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

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

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

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection, at a minimum seven days prior too requested inspection.

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

3.14 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one
year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 01 7419

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or by
incineration:

1. Aluminum and plastic beverage containers.

2. Wood pallets.

3. Clean dimensional wood:  May be used as blocking or furring.

4. Land clearing debris, including brush, branches, logs, and stumps; see Section 31 1000 -
Site Clearing for use options.

5. Concrete:  May be crushed and used as riprap, aggregate, sub-base material, or fill.

6. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping,
reinforcing bars, door frames, and other items made of steel, iron, galvanized steel,
stainless steel, aluminum, copper, zinc, lead, brass, and bronze.

7. Glass.

8. Plastic buckets.

9. Carpet, carpet cushion, carpet tile, and carpet remnants, both new and removed: DuPont
(http://flooring.dupont.com) and Interface (www.interfaceinc.com) conduct reclamation
programs.

10. Paint.

11. Plastic sheeting.

12. Rigid foam insulation.

13. Vinyl siding.

14. Windows, doors, and door hardware.

15. Plumbing fixtures.

16. Mechanical and electrical equipment.

17. Fluorescent lamps (light bulbs).

E. Contractor shall submit periodic Waste Disposal Reports; all landfill disposal,  recycling, salvage,
and reuse must be reported regardless of to whom the cost or savings accrues; use the same
units of measure on all reports.
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F. Contractor shall develop and follow a Waste Management Plan designed to implement these
requirements.

G. Methods of trash/waste disposal that are not acceptable are:

1. Burning on the project site.

2. Burying on the project site.

3. Dumping or burying on other property, public or private.

4. Other illegal dumping or burying.

5. Incineration, either on- or off-site.

H. Regulatory Requirements:  Contractor is responsible for knowing and complying with
regulatory requirements, including but not limited to Federal, state and local requirements,
pertaining to legal disposal of all construction and demolition waste materials. Refer to State of
Alaska Division of Environmental Health for landfills approved for construction waste on this
project.

1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Waste Management Plan:  Include the following information:

1. Analysis of the trash and waste projected to be generated during the entire project
construction cycle, including types and quantities.

2. Landfill Options: The name, address, and telephone number of the landfill(s) where
trash/waste will be disposed of, the applicable landfill tipping fee(s), and the projected cost
of disposing of all project trash/waste in the landfill(s).

3. Landfill Alternatives:  List all waste materials that will be diverted from landfills by reuse,
salvage, or recycling.

4. Meetings:  Describe regular meetings to be held to address waste prevention, reduction,
recycling, salvage, reuse, and disposal.

5. Materials Handling Procedures:  Describe the means by which materials to be diverted
from landfills will be protected from contamination and prepared for acceptance by
designated facilities; include separation procedures for recyclables, storage, and
packaging.

6. Transportation:  Identify the destination and means of transportation of materials to be
recycled; i.e. whether materials will be site-separated and self-hauled to designated
centers, or whether mixed materials will be collected by a waste hauler.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect.
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C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.

1. Pre-construction meeting.

2. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.

1. As a minimum, provide:

a. Separate area for storage of materials to be reused on-site, such as wood cut-offs for
blocking.

b. Separate dumpsters for each category of recyclable.

c. Recycling bins at worker lunch area.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.

G. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

H. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION
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SECTION 01 7800

CLOSEOUT SUBMITTALS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project Record Documents.

B. Operation and Maintenance Data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings,
product data, and samples.

B. Section 01 7000 - Execution and Closeout Requirements:  Contract closeout procedures.

C. Individual Product Sections:  Specific requirements for operation and maintenance data.

D. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to Architect in PDF format prior to final
application for payment.

B. Operation and Maintenance Data:

1. Submit a PDF copy of preliminary draft or proposed formats and outlines of contents
before start of Work.  Architect will review draft and return one copy with comments.

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

3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

4. Submit two sets of revised final documents in printed format to Owner within 10 days
after final inspection.

C. Warranties and Bonds:

1. For equipment or component parts of equipment put into service during construction with
Owner's permission, submit documents within 10 days after acceptance.

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion,
submit within 10 days after acceptance, listing the date of acceptance as the beginning of
the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the
Work:
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1. Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

6. Manufacturer's instruction for assembly, installation, and adjusting.

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

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

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:

1. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:

1. Measured depths of foundations in relation to finish first floor datum.

2. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

3. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

4. Field changes of dimension and detail.

5. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment
and systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture designations.

2. Information for re-ordering custom manufactured products.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.
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C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.

E. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.

2. Identify function, normal operating characteristics, and limiting conditions.

3. Include performance curves, with engineering data and tests.

4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.

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

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

G. Provide servicing and lubrication schedule, and list of lubricants required.

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

I. Include sequence of operation by controls manufacturer.

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

K. Provide control diagrams by controls manufacturer as installed.

L. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

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

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

O. Include test and balancing reports.

P. Additional Requirements:  As specified in individual product specification sections.
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3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,
with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider
for each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants,Contractorand subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data on 20 pound paper.

I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings
to size of text pages.

J. Arrangement of Contents:  Organize each volume in parts as follows:

1. Project Directory.

2. Table of Contents, of all volumes, and of this volume.

3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.

b. Product data, shop drawings, and other submittals.

c. Operation and maintenance data.

d. Field quality control data.

e. Photocopies of warranties and bonds.

4. Design Data:  To allow for addition of design data furnished by Architect or others, provide
a tab labeled "Design Data" and provide a binder large enough to allow for insertion of at
least 20 pages of printed text.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
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C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Manual:  Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable
plastic covers.

F. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of
Project; name, address and telephone number of Contractor and equipment supplier; and
name of responsible company principal.

G. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project
Manual, with each item identified with the number and title of the specification section in which
specified, and the name of product or work item.

H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing. 
Provide full information, using separate typed sheets as necessary.  List Subcontractor,
supplier, and manufacturer, with name, address, and telephone number of responsible
principal.

END OF SECTION
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SECTION 01 9113

GENERAL COMMISSIONING REQUIREMENTS
PART 1  GENERAL

1.01 SUMMARY

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 and the
manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup:  Startup reports and Prefunctional Checklists
executed by Contractor are utilized to achieve this.

2. Verify and document that functional performance is in accordance with the Contract
Documents:  Functional Tests executed by Contractor and witnessed by the Owner or
Owner's Representative are utilized to achieve this.

3. Verify that operation and maintenance manuals submitted to Owner are complete: 
Detailed operation and maintenance (O&M) data submittals by Contractor are utilized to
achieve this.

4. Verify that the Owner’s operating personnel are adequately trained:  Formal training
conducted by Contractor is utilized to achieve this.

B. The Contractor directs and coordinates all commissioning activities; this section describes
some but not all of the responsibilities.

C. See specification sections for additional commissioning requirements. Requirements indicated
in individual sections take precedence over General Commissioning Requirements.

1.02 RELATED REQUIREMENTS

A. Section 01 7000 - Execution and Closeout Requirements

B. Section 01 7800 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.

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 Owner.

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 and resolution of plus/minus 0.1 degree F.

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.
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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 Owner; such equipment, tools, and instruments are to
become the property of Owner.

D. Dataloggers:  Independent equipment and software for monitoring flows, currents, status,
pressures, etc. of equipment.

1. Dataloggers required to for Functional Tests will be provided by the Commissioning
Authority and will not become the property of Owner.

PART 3  EXECUTION

3.01 COMMISSIONING PLAN

A. Contractor is responsible for  generating a Commission Plan for review by Owner and LCG
Lantech.

B. Commissioning Plan:  The commissioning schedule, procedures, and coordination
requirements for all parties in the commissioning process.

C. Commissioning Schedule:

1. Submit anticipated dates of startup of each item of equipment and system within 60 days
after award of Contract.

2. Re-submit anticipated startup dates monthly, but not less than 4 weeks prior to startup.

3. Prefunctional Checklists and Functional Tests are to be performed in sequence from
components, to subsystems, to systems.

4. Provide sufficient notice for delivery of relevant Checklists and Functional Test procedures,
to avoid delay.

3.02 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 8 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.

3.03 PREFUNCTIONAL CHECKLISTS

A. A Prefunctional Checklist is required to be filled out for each item of equipment or other
assembly specified to be commissioned.

1. No sampling of identical or near-identical items is allowed.

2. These checklists do not replace manufacturers' recommended startup checklists,
regardless of apparent redundancy.

3. Prefunctional Checklist forms will not be complete until after award of the contract; the
following types of information will be gathered via the completed Checklist forms:



5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 01 9113
DILLINGHAM, AK GENERAL COMMISSIONING REQUIREMENTS

LAKE ROAD FIRE HALL ADDITION 01 9113 - 3 GENERAL COMMISSIONING
REQUIREMENTS

a. Certification by installing contractor that the unit is properly installed, started up, and
operating and ready for Functional Testing.

b. Confirmation of receipt of each shop drawing and commissioning submittal specified,
itemized by unit.

c. Manufacturer, model number, and relevant capacity information; list information "as
specified," "as submitted," and "as installed."

d. Serial number of installed unit.

e. List of inspections to be conducted to document proper installation prior to startup
and Functional Testing; these will be primarily static inspections and procedures; for
equipment and systems may include normal manufacturer’s start-up checklist items
and minor testing.

f. Sensor and actuator calibration information.

B. Contractor is responsible for filling out Prefunctional Checklists, after completion of installation
and before startup; witnessing by the Owner is not required unless otherwise specified.

1. Each line item without deficiency is to be witnessed, initialed, and dated by the actual
witness; checklists are not complete until all line items are initialed and dated complete
without deficiencies.

2. Checklists with incomplete items may be submitted for approval provided the Contractor
attests that incomplete items do not preclude the performance of safe and reliable
Functional Testing; re-submission of the Checklist is required upon completion of
remaining items.

3. Individual Checklists may contain line items that are the responsibility of more than one
installer; Contractor shall assign responsibility to appropriate installers or subcontractors,
with identification recorded on the form.

4. If any Checklist line item is not relevant, record reasons on the form.

5. Contractor may independently perform startup inspections and/or tests, at his option.

6. Regardless of these reporting requirements, Contractor is responsible for correct startup
and operation.

7. Submit completed Checklists to Commissioning Authority within two days of completion.

C. Owner Witnessing:  Required for:

1. Each piece of primary equipment, unless sampling of multiple similar units is allowed by
the commissioning plan.

2. A sampling of non-primary equipment, as allowed by the commissioning plan.

D. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Owner.

1. If difficulty in correction would delay progress, report deficiency to the Commissioning
Authority immediately.
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3.04 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. Contractor is responsible for execution of required Functional Tests, after completion of
Prefunctional Checklist and before closeout.

C. Owner is responsible for witnessing of Functional Tests.

D. Contractor is responsible for correction of deficiencies and re-testing at no extra cost to Owner;
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 Owner and Owner's Representative personnel time
witnessing re-testing.

5. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing if the test failed due to failure to execute the relevant Prefunctional
Checklist correctly; if the test failed for reasons that would not have been identified in the
Prefunctional Checklist process, Contractor shall bear the cost of the second and
subsequent re-tests.

E. 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 Owner 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.
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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.

F. 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.

3.05 SENSOR AND ACTUATOR CALIBRATION

A. Calibrate all field-installed temperature, relative humidity, carbon monoxide, carbon dioxide,
and pressure sensors and gages, and all actuators (dampers and valves) on this piece of
equipment shall be calibrated. Sensors installed in the unit at the factory with calibration
certification provided need not be field calibrated.

B. Calibrate using the methods described below; alternate methods may be used, if approved by
Owner beforehand.  See PART 2 for test instrument requirements.  Record methods used on
the relevant Prefunctional Checklist or other suitable forms, documenting initial, intermediate
and final results.

C. All Sensors:  

1. Verify that sensor location is appropriate and away from potential causes of erratic
operation. 

2. Verify that sensors with shielded cable are grounded only at one end.  

3. For sensor pairs that are used to determine a temperature or pressure difference, for
temperature make sure they are reading within 0.2 degree F of each other, and for
pressure,  within tolerance equal to 2 percent of the reading, of each other.

4. Tolerances for critical applications may be tighter.

D. Sensors Without Transmitters - Standard Application:  

1. Make a reading with a calibrated test instrument within 6 inches of the site sensor.

2. Verify that the sensor reading, via the permanent thermostat, gage or building automation
system, is within the tolerances in the table below of the instrument-measured value.

3. If not, install offset, calibrate or replace sensor.

E. Sensors With Transmitters - Standard Application.

1. Disconnect sensor.

2. Connect a signal generator in place of sensor.

3. Connect ammeter in series between transmitter and building automation system control
panel.  

4. Using manufacturer’s resistance-temperature data, simulate minimum desired
temperature.

5. Adjust transmitter potentiometer zero until 4 mA is read by the ammeter.

6. Repeat for the maximum temperature matching 20 mA to the potentiometer span or
maximum and verify at the building automation system.
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7. Record all values and recalibrate controller as necessary to conform with specified control
ramps, reset schedules, proportional relationship, reset relationship and P/I reaction.

8. Reconnect sensor.

9. Make a reading with a calibrated test instrument within 6 inches of the site sensor.

10. Verify that the sensor reading, via the permanent thermostat, gage or building automation
system, is within the tolerances in the table below of the instrument-measured value.

11. If not, replace sensor and repeat.

12. For pressure sensors, perform a similar process with a suitable signal generator.

F. Sensor Tolerances for Standard Applications:  Plus/minus the following maximums:

1. Watthour, Voltage, Amperage:  1 percent of design.

2. Pressure, Air, Water, Gas:  3 percent of design.

3. Air Temperatures (Outside Air, Space Air, Duct Air):  0.4 degrees F.

4. Relative Humidity:  4 percent of design.

5. Barometric Pressure:  0.1 inch of Hg.

6. Flow Rate, Air:  10 percent of design.

7. Flow Rate, Water:  4 percent of design.

8. AHU Wet Bulb and Dew Point:  2.0 degrees F.

G. Critical Applications:  For some applications more rigorous calibration techniques may be
required for selected sensors.  Describe any such methods used on an attached sheet.

H. 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 to 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). 

I. Isolation Valve or System Valve Leak Check:  For valves not associated with coils.

1. With full pressure in the system, command valve closed. 

2. Use an ultra-sonic flow meter to detect flow or leakage.

3.06 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. Sampling:  Where Functional Testing of fewer than the total number of multiple identical or
near-identical items is explicitly permitted, perform sampling as follows:

1. Identical Units:  Defined as units with same application and sequence of operation; only
minor size or capacity difference.

2. Sampling is not allowed for:

a. Major equipment.

b. Life-safety-critical equipment.

c. Prefunctional Checklist execution.

3. XX = the percent of the group of identical equipment to be included in each sample;
defined for specific type of equipment.

4. YY = the percent of the sample that if failed will require another sample to be tested;
defined for specific type of equipment.

5. Randomly test at least XX percent of each group of identical equipment, but not less than
three units.  This constitutes the "first sample."

6. If YY percent of the units in the first sample fail, test another XX percent of the remaining
identical units.

7. If YY percent of the units in the second sample fail, test all remaining identical units.

8. If frequent failures occur, resulting in more troubleshooting than testing, the
Commissioning Authority may stop the testing and require Contractor to perform and
document a checkout of the remaining units prior to continuing testing.

D. Manual Testing:  Use hand-held instruments, immediate control system readouts, or direct
observation to verify performance (contrasted to analyzing monitored data taken over time to
make the “observation”).

E. Simulating Conditions:  Artificially create the necessary condition for the purpose of testing the
response of a system; for example apply hot air to a space sensor using a hair dryer to see the
response in a VAV box.

F. 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.

G. Over-Writing Values:  Change the sensor value known to the control system in the control
system to see the response of the system; for example, change the outside air temperature
value from 50 degrees F to 75 degrees F to verify economizer operation.

H. Indirect Indicators:  Remote indicators of a response or condition, such as a reading from a
control system screen reporting a damper to be 100 percent closed, are considered indirect
indicators.

I. Monitoring:  Record parameters (flow, current, status, pressure, etc.) of equipment operation
using dataloggers or the trending capabilities of the relevant control systems; where
monitoring of specific points is called for in Functional Test Procedures:
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1. All points that are monitored by the relevant control system shall be trended by
Contractor; at the Commissioning Authority’s request, Contractor shall trend up to 20
percent more points than specified at no extra charge.

2. Other points will be monitored by the Commissioning Authority using dataloggers.

3. At the option of the Commissioning Authority, some control system monitoring may be
replaced with datalogger monitoring.

4. Provide hard copies of monitored data in columnar format with time down left column
and at least 5 columns of point values on same page.

5. Graphical output is desirable and is required for all output if the system can produce it.

6. Monitoring may be used to augment manual testing.

3.07 OPERATION AND MAINTENANCE MANUALS

A. See Section 01 7800 - Closeout Submittals for additional requirements.

B. Add design intent documentation furnished by Architect to manuals prior to submission to
Owner.

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
Owner.

END OF SECTION



5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 03 1000
DILLINGHAM, AK CONCRETE FORMING AND ACCESSORIES

LAKE ROAD FIRE HALL ADDITION 03 1000 - 1 CONCRETE FORMING AND
ACCESSORIES

SECTION 03 1000

CONCRETE FORMING AND ACCESSORIES
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Formwork for cast-in place concrete, with shoring, bracing and anchorage.

B. Openings for other work.

C. Form accessories.

D. Form stripping.

1.02 RELATED REQUIREMENTS

A. Section 03 2000 - Concrete Reinforcing.

B. Section 03 3000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS

A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials; 2010.

B. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).

C. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2011.

D. ACI 347R - Guide to Formwork for Concrete; 2014.

E. PS 1 - Structural Plywood; 2009.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on void form materials and installation requirements.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design formwork under direct supervision of a Professional Structural
Engineer experienced in design of concrete formwork and licensed in the State in which the
Project is located.

B. Maintain one copy of each installation standard on site throughout the duration of concrete
work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver prefabricated forms and installation instructions in manufacturer's packaging.

B. Store prefabricated forms off ground in ventilated and protected manner to prevent
deterioration from moisture.

PART 2  PRODUCTS

2.01 FORMWORK - GENERAL

A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish
cast-in-place concrete work.

B. Design and construct to provide resultant concrete that conforms to design with respect to
shape, lines, and dimensions.

C. Comply with applicable state and local codes with respect to design, fabrication, erection, and
removal of formwork.
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2.02 FORMWORK ACCESSORIES

A. Form Release Agent:  Capable of releasing forms from hardened concrete without staining or
discoloring concrete or forming bugholes and other surface defects, compatible with concrete
and form materials, and not requiring removal for satisfactory bonding of coatings to be
applied.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels and centers before proceeding with formwork.  Ensure that dimensions
agree with drawings.

3.02 ERECTION - FORMWORK

A. Erect formwork, shoring and bracing to achieve design requirements, in accordance with
requirements of ACI 301.

B. Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to
overstressing by construction loads.

3.03 APPLICATION - FORM RELEASE AGENT

A. Apply form release agent on formwork in accordance with manufacturer's recommendations.

3.04 INSERTS, EMBEDDED PARTS, AND OPENINGS

A. Provide formed openings where required for items to be embedded in passing through
concrete work.

B. Locate and set in place items that will be cast directly into concrete.

3.05 FORM CLEANING

A. Clean forms as erection proceeds, to remove foreign matter within forms.

B. Clean formed cavities of debris prior to placing concrete.

1. During cold weather, remove ice and snow from within forms.  Do not use de-icing salts. 
Do not use water to clean out forms, unless formwork and concrete construction proceed
within heated enclosure.  Use compressed air or other means to remove foreign matter.

3.06 FORM REMOVAL

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own
weight and imposed loads.

END OF SECTION
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SECTION 03 2000

CONCRETE REINFORCING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Reinforcing steel for cast-in-place concrete.

B. Supports and accessories for steel reinforcement.

1.02 RELATED REQUIREMENTS

A. Section 03 1000 - Concrete Forming and Accessories.

B. Section 03 3000 - Cast-in-Place Concrete.

1.03 REFERENCE STANDARDS

A. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).

B. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2014

C. ACI SP-66 - ACI Detailing Manual; 2004.

D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement; 2015.

E. ASTM A775/A775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars; 2007b
(Reapproved 2014).

F. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2015.

G. ASTM D3963/D3963M - Standard Specification for Fabrication and Jobsite Handling of
Epoxy-Coated Reinforcing Steel Bars; 2001 (Reapproved 2007).

H. CRSI (DA4) - Manual of Standard Practice; 2009.

I. CRSI (P1) - Placing Reinforcing Bars; 2011.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Comply with requirements of ACI SP-66.  Include bar schedules, shapes of bent
bars, spacing of bars, and location of splices.

1. Prepare shop drawings under seal of a Professional Structural Engineer experienced in
design of work of this type and licensed in the State in which the Project is located.

C. Manufacturer's Certificate:  Certify that reinforcing steel and accessories supplied for this
project meet or exceed specified requirements.

D. Reports:  Submit certified copies of mill test report of reinforcement materials analysis.

1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301.

1. Maintain one copy of each document on project site.

B. Provide Architect with access to fabrication plant to facilitate inspection of reinforcement. 
Provide notification of commencement and duration of shop fabrication in sufficient time to
allow inspection.
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C. Welders' Certificates:  Submit certifications for welders employed on the project, verifying AWS
qualification within the previous 12 months.

PART 2  PRODUCTS

2.01 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).

1. Epoxy coated in accordance with ASTM A775/A775M.

B. Reinforcement Accessories:

1. Tie Wire:  Annealed, minimum 16 gage, 0.0508 inch.

2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of
reinforcement during concrete placement.

3. Provide plastic or plastic coated steel components for placement within 1-1/2 inches of
weathering surfaces.

2.02 FABRICATION

A. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice, ACI
SP-66 - ACI Detailing Manual, and ACI 318.

B. Fabricate and handle epoxy-coated reinforcing in accordance with ASTM D3963/D3963M.

C. Locate reinforcing splices not indicated on drawings at point of minimum stress.

1. Review locations of splices with Architect.

PART 3  EXECUTION

3.01 PLACEMENT

A. Place, support and secure reinforcement against displacement.  Do not deviate from required
position.

B. Do not displace or damage vapor barrier.

C. Accommodate placement of formed openings.

D. Maintain concrete cover around reinforcing as follows:

1. Beams:1 1/2 inch

2. Column Ties:  1 1/2 inch.

3. Walls (exposed to weather or backfill): 2 inch.

4. Footings and Concrete Formed Against Earth:  3 inch.

5. Slabs on Fill: 3 inch.

3.02 FIELD QUALITY CONTROL

A. An independent testing agency, as specified in Section 01 4000, will inspect installed
reinforcement for conformance to contract documents before concrete placement. 

END OF SECTION
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SECTION 03 3000

CAST-IN-PLACE CONCRETE
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Floors and slabs on grade.

C. Concrete foundation walls.

D. Concrete reinforcement.

E. Joint devices associated with concrete work.

F. Concrete curing.

1.02 RELATED REQUIREMENTS

A. Section 03 1000 - Concrete Forming and Accessories:  Forms and accessories for formwork.

B. Section 03 2000 - Concrete Reinforcing.

C. Section 07 9200 - Joint Sealants:  Products and installation for sealants for saw cut joints and
isolation joints in slabs.

1.03 REFERENCE STANDARDS

A. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials; 2010.

B. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete; 1991 (Reapproved 2009).

C. ACI 301 - Specifications for Structural Concrete; 2010 (Errata 2012).

D. ACI 302.1R - Guide for Concrete Floor and Slab Construction; 2004 (Errata 2007).

E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000.

F. ACI 306R - Cold Weather Concreting; 2010.

G. ACI 308R - Guide to Curing Concrete; 2001 (Reapproved 2008).

H. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; 2014

I. ACI 347R - Guide to Formwork for Concrete; 2014.

J. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement; 2015.

K. ASTM A775/A775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars; 2007b
(Reapproved 2014).

L. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2015.

M. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2013.

N. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens; 2015a.

O. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2015.

P. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2012.
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Q. ASTM C150/C150M - Standard Specification for Portland Cement; 2015.

R. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a.

S. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete; 2011.

T. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2013.

U. ASTM C579 - Standard Test Methods for Compressive Strength of Chemical-Resistant Mortars,
Grouts, Monolithic Surfacings, and Polymer Concretes; 2001 (Reapproved 2012).

V. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for
Use in Concrete; 2015.

W. ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and
Continuous Mixing; 2014.

X. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete; 2010a
(Reapproved 2015).

Y. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having Special
Properties for Curing and Sealing Concrete; 2011.

Z. ASTM D3963/D3963M - Standard Specification for Fabrication and Jobsite Handling of
Epoxy-Coated Reinforcing Steel Bars; 2001 (Reapproved 2007).

AA. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a (Reapproved 2013).

AB. ASTM E1155 - Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor
Levelness Numbers; 1996 (Reapproved 2008).

AC. ASTM E1155M - Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor
Levelness Numbers (Metric); 2014.

AD. COE CRD-C 513 - COE Specifications for Rubber Waterstops; 1974.

AE. COE CRD-C 572 - Corps of Engineers Specifications for Polyvinylchloride Waterstop; 1974.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance
with specified requirements and installation instructions.

1. For curing compounds, provide data on method of removal in the event of incompatibility
with floor covering adhesives.

C. Mix Design:  Submit proposed concrete mix design.

1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete
Mixtures.

2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 - Concrete
Quality, Mixing and Placing.

D. Samples for Pigment Color Selection:  Submit manufacturer's complete sample chip set,
including pigment number and required dosage rate for each color.

E. Verification Samples:  Submit sample chips of specified colors indicating pigment numbers and
required dosage rates, for subsequent comparison to installed concrete.
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F. Manufacturer's Installation Instructions:  For concrete accessories, indicate installation
procedures and interface required with adjacent construction.

G. Sustainable Design Submittal:  If any fly ash, ground granulated blast furnace slag, silica fume,
rice hull ash, or other waste material is used in mix designs to replace Portland cement, submit
the total volume of concrete cast in place, mix design(s) used showing the quantity of portland
cement replaced, reports showing successful cylinder testing, and temperature on day of pour
if cold weather mix is used; use LEED New Product Content Form.

H. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.

1. Maintain one copy of each document on site.

B. Follow recommendations of ACI 306R when concreting during cold weather.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Slabs with Moisture Vapor Reducing Admixture (MVRA):  Provide warranty to cover the cost of
flooring failures due to moisture migration from slabs for ten years.

1. Include cost of repair or removal of failed flooring, placement of topical moisture
remediation system, and replacement of flooring with comparable flooring system.

2. Provide warranty by manufacturer of MVRA matching terms of flooring adhesive or primer
manufacturer's material defect warranty.

C. Moisture Emission Reducing Curing and Sealing Compound:  Provide warranty to cost of
flooring delamination failures for 10 years.

1. Include cost of repair or removal of failed flooring, remediation with a moisture vapor
impermeable surface coating, and replacement of flooring with comparable flooring
system.

PART 2  PRODUCTS

2.01 FORMWORK

A. Comply with requirements of Section 03 1000.

B. Formwork Design and Construction:  Comply with guidelines of ACI 347R to provide formwork
that will produce concrete complying with tolerances of ACI 117.

C. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand
hydrostatic head without distortion in excess of permitted tolerances.

1. Form Facing for Exposed Finish Concrete:  Contractor's choice of materials that will
provide smooth, stain-free final appearance.

2. Earth Cuts:  Do not use earth cuts as forms for vertical surfaces.  Natural rock formations
that maintain a stable vertical edge may be used as side forms.

3. Form Coating:  Release agent that will not adversely affect concrete or interfere with
application of coatings.

4. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete surface.
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2.02 REINFORCEMENT

A. Comply with requirements of Section 03 2000.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).

1. Type:  Deformed billet-steel bars.

2. Finish:  Epoxy coated in accordance with ASTM A775/A775M, unless otherwise indicated.

C. Reinforcement Accessories:

1. Tie Wire:  Annealed, minimum 16 gage, 0.0508 inch.

2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of
reinforcement during concrete placement.

3. Provide plastic or plastic coated steel components for placement within 1-1/2 inches of
weathering surfaces.

2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, Type I - Normal Portland type.  

1. Acquire all cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C 33.

1. Acquire all aggregates for entire project from same source.

C. Fly Ash:  ASTM C618, Class C or F.

D. Calcined Pozzolan:  ASTM C618, Class N.

E. Silica Fume:  ASTM C1240, proportioned in accordance with ACI 211.1.

F. Water:  Clean and not detrimental to concrete.

G. Structural Fiber Reinforcement: ASTM C1116/C1116M.

1. Fiber Length:  0.75 inch, nominal.

2. Manufacturers:

a. Forta Corporation; FORTA-FERRO:  www.forta-ferro.com/#sle.

b. GCP Applied Technologies; STRUX 90/40:  www.gcpat.com/concrete/#sle.

c. GCP Applied Technologies; STRUX BT50:  www.gcpat.com/concrete/#sle.

d. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 ADMIXTURES

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight
of cement.

B. Air Entrainment Admixture:  ASTM C260/C260M.

1. Manufacturers:

a. Euclid, Eucon Air 250.

C. Accelerating Admixture:  ASTM C494/C494M Type C.

1. Manufacturers:

a. W.R. Meadows, Inc; Hydraset:  www.wrmeadows.com/#sle.
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b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Waterproofing Admixture:  Admixture formulated to reduce permeability to liquid water, with
no adverse effect on concrete properties.

1. Admixture Composition:  Crystalline, functioning by growth of crystals in capillary pores.

2. Manufacturers:

a. Aquafin, Inc:  www.aquafin.net.

b. PENETRON International, Ltd, distributed by GCP Applied Technologies; PENETRON
Admix:  www.penetron.com; www.gcpat.com/#sle.

c. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 ACCESSORY MATERIALS

A. Non-Shrink Cementitious Grout:  Premixed compound consisting of non-metallic aggregate,
cement, water reducing and plasticizing agents.

1. Low-Slump, Dry Pack Products:

a. Dayton Superior Corporation;  Dri Pak Precast Grout:   www.daytonsuperior.com/#sle.

b. Five Star Products, Inc; Five Star Grout:  www.fivestarproducts.com/#sle.

c. W. R. Meadows, Inc; PAC-IT:  www.wrmeadows.com/#sle.

d. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 BONDING AND JOINTING PRODUCTS

A. Waterstops:  Rubber, complying with COE CRD-C 513.

1. Configuration:  As indicated on drawings.

2. Size:  As indicated on drawings.

B. Waterstops:  PVC, complying with COE CRD-C 572.

1. Configuration:  As indicated on drawings.

2. Size:  As indicated on drawings.

C. Slab Isolation Joint Filler:  1/2 inch thick, height equal to slab thickness, with removable top
section that will form 1/2 inch deep sealant pocket after removal.

2.07 CURING MATERIALS

A. Evaporation Reducer:  Liquid thin-film-forming compound that reduces rapid moisture loss
caused by high temperature, low humidity, and high winds; intended for application
immediately after concrete placement.

1. Manufacturers:

a. Dayton Superior Corporation;  AquaFilm Concentrate J74:  
www.daytonsuperior.com/#sle.

b. Kaufman Products Inc; VaporAid:  www.kaufmanproducts.net/#sle.

c. SpecChem, LLC; SpecFilm Concentrate or SpecFilm RTU:  www.specchemllc.com/#sle.

d. W.R. Meadows, Inc; Evapre or Evapre-RTU:  www.wrmeadows.com/#sle.

e. Substitutions:  See Section 01 6000 - Product Requirements.
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B. Curing Compound, Naturally Dissipating:  Clear, water-based, liquid membrane-forming
compound; complying with ASTM C309.

1. Application:  Use at as indicated on drawings.

2. Product dissipates within 4 to 6 weeks.

3. Provide product containing fugitive red dye.

4. Manufacturers:

a. Dayton Superior Corporation; Resin Cure with Dye J11WD:  
www.daytonsuperior.com/#sle.

b. Kaufman Products Inc; Thinfilm 420 Resin Base:  www.kaufmanproducts.net/#sle.

c. Substitutions:  See Section 01 6000 - Product Requirements.

C. Curing and Sealing Compound, Moisture Emission Reducing:  Liquid, membrane-forming, clear
sealer, for application to newly placed concrete; capable of providing adequate bond for
flooring adhesives, initially and over the long term; with sufficient moisture vapor
impermeability to prevent deterioration of flooring adhesives due to moisture emission.

1. Use this product to cure and seal all slabs to receive adhesively applied flooring or roofing.

2. Comply with ASTM C309 and ASTM C1315 Type I Class A.

3. VOC Content:  Less than 100 g/L.

4. Solids Content:  25 percent, minimum.

5. Manufacturers:

a. Floor Seal Technology, Inc; VaporSeal 309 System:  www.floorseal.com/#sle.

D. Curing Compound, Non-dissipating:  Liquid, membrane-forming, clear, non-yellowing acrylic;
complying with ASTM C309.

1. Application:  Use at as indicated on drawings..

2. Vehicle:  Water-based.

3. Gloss:  High.

4. Solids by Mass:  18 percent, minimum.

5. VOC Content:  OTC compliant.

6. Manufacturers:

a. SpecChem, LLC; Cure and Seal WB 25:  www.specchemllc.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

E. Curing and Sealing Compound, Low Gloss:  Liquid, membrane-forming, clear, non-yellowing
acrylic; complying with ASTM C1315 Type 1 Class A.

1. Application:  Use at as indicated on drawings.

2. Vehicle:  Solvent-based.

3. Solids by Mass:  25 percent, minimum.

4. VOC Content:  OTC compliant.

5. Manufacturers:
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a. W.R. Meadows, Inc; CS-309 OTC:  www.wrmeadows.com/#sle.

b. W.R. Meadows, Inc; CS-309-25:  www.wrmeadows.com/#sle.

c. W.R. Meadows, Inc; CS-309-30 OTC:  www.wrmeadows.com/#sle.

d. Substitutions:  See Section 01 6000 - Product Requirements.

F. Moisture-Retaining Sheet:  ASTM C171.

1. Curing paper, regular.

2. White-burlap-polyethylene sheet, weighing not less than 10 ounces per linear yard, 40
inches wide.

G. Water:  Potable, not detrimental to concrete.

2.08 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

1. Replace as much Portland cement as possible with fly ash, ground granulated blast
furnace slag, silica fume, or rice hull ash as is consistent with ACI recommendations.

B. Concrete Strength:  Establish required average strength for each type of concrete on the basis
of field experience or trial mixtures, as specified in ACI 301.

1. For trial mixtures method, employ independent testing agency acceptable to Architect for
preparing and reporting proposed mix designs.

C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates
recommended or required by manufacturer.

D. Fiber Reinforcement:  Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by
manufacturer for specific project conditions.

E. Normal Weight Concrete:

1. Compressive Strength, when tested in accordance with ASTM C39/C39M at 28 days:  3,000
pounds per square inch.

2. Fly Ash Content:  Maximum 25 percent of cementitious materials by weight.

3. Calcined Pozzolan Content:  Maximum 10 percent of cementitious materials by weight.

4. Silica Fume Content:  Maximum 5 percent of cementitious materials by weight.

5. Cement Content:  Minimum 495 lb per cubic yard.

6. Water-Cement Ratio:  Maximum 40 percent by weight.

7. Air Entrainment: Shall be 5% - 6% for Exterior areas only. 0% Air Entrainment for all other
areas.

8. Maximum Slump:  4 inches.

9. Maximum Aggregate Size:  1/2 inch.

2.09 MIXING

A. On Project Site:  Mix in drum type batch mixer, complying with ASTM C685/C685M.  Mix each
batch not less than 1-1/2 minutes and not more than 5 minutes.

1. Colored Concrete:  Add pigments in strict accordance with manufacturer's instructions to
achieve consistent color from batch to batch.
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2. Fiber Reinforcement:  Batch and mix as recommended by manufacturer for specific
project conditions.

B. Transit Mixers:  Comply with ASTM C94/C94M.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

B. Verify that forms are clean and free of rust before applying release agent.

C. Coordinate placement of embedded items with erection of concrete formwork and placement
of form accessories.

D. Interior Slabs on Grade:  Install vapor retarder under interior slabs on grade.  Lap joints
minimum 6 inches.  Seal joints, seams and penetrations watertight with manufacturer's
recommended products and follow manufacturer's written instructions.  Repair damaged
vapor retarder before covering.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A. Fabricate and handle epoxy-coated reinforcing in accordance with ASTM D3963/D3963M.

B. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill scale, and
accurately position, support, and secure in place to achieve not less than minimum concrete
coverage required for protection.

C. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

3.04 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.

B. Place concrete for floor slabs in accordance with ACI 302.1R.

C. Notify Architect not less than 72 hours prior to commencement of placement operations.

D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and
test samples taken.

E. Ensure reinforcement, inserts, embedded parts, and formed construction joint devices will not
be disturbed during concrete placement.

F. Place concrete continuously without construction (cold) joints wherever possible; where
construction joints are necessary, before next placement prepare joint surface by removing
laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure
water jetting.

G. Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.

3.05 SLAB JOINTING

A. Locate joints as indicated on drawings.

B. Anchor joint fillers and devices to prevent movement during concrete placement.
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C. Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total
height equal to thickness of slab, set flush with top of slab.

1. Install wherever necessary to separate slab from other building members, including
columns, walls, equipment foundations, footings, stairs, manholes, sumps, and drains.

3.06 FLOOR FLATNESS AND LEVELNESS TOLERANCES

A. An independent testing agency, as specified in Section 01 4000, will inspect finished slabs for
conformance to specified tolerances.

B. Maximum Variation of Surface Flatness:

1. Exposed Concrete Floors:  1/4 inch in 10 feet.

2. Under Seamless Resilient Flooring:  1/4 inch in 10 feet.

3. Under Carpeting:  1/4 inch in 10 feet.

C. Correct the slab surface if tolerances are less than specified.

D. Measure F(F) Floor Flatness and F(L) Floor Levelness in accordance with ASTM E1155 (ASTM
E1155M), within 48 hours after slab installation; report both composite overall values and local
values for each measured section.

E. Correct the slab surface if composite overall value is less than specified and if local value is less
than two-thirds of specified value or less than F(F) 13/F(L) 10.

F. Correct defects by grinding or by removal and replacement of the defective work.  Areas
requiring corrective work will be identified.  Re-measure corrected areas by the same process.

3.07 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:

1. Surfaces to Receive Thick Floor Coverings:  "Wood float" as described in ACI 302.1R; thick
floor coverings include quarry tile, ceramic tile, and Portland cement terrazzo with full bed
setting system.

2. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI 302.1R; thin
floor coverings include carpeting, resilient flooring, seamless flooring, resinous matrix
terrazzo, thin set quarry tile, and thin set ceramic tile.

3. Other Surfaces to Be Left Exposed:  Trowel as described in ACI 302.1R, minimizing burnish
marks and other appearance defects.

a. Chemical Hardener:  See Section 03 3511.

C. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains as
indicated on drawings.

3.08 CURING AND PROTECTION

A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete from
premature drying, excessively hot or cold temperatures, and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

1. Normal concrete:  Not less than 7 days.
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2. High early strength concrete:  Not less than 4 days.

C. Surfaces Not in Contact with Forms:

1. Slabs and Floors To Receive Adhesive-Applied Flooring:  Curing compounds and other
surface coatings are usually considered unacceptable by flooring and adhesive
manufacturers.  If such materials must be used, either obtain the approval of the flooring
and adhesive manufacturers prior to use or remove the surface coating after curing to
flooring manufacturer's satisfaction.

2. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.  Keep
continuously moist for not less than three days by saturated burlap.

a. Ponding:  Maintain 100 percent coverage of water over floor slab areas, continuously
for 4 days.

b. Spraying:  Spray water over floor slab areas and maintain wet.

c. Saturated Burlap:  Saturate burlap-polyethylene and place burlap-side down over
floor slab areas, lapping ends and sides; maintain in place.

3. Final Curing:  Begin after initial curing but before surface is dry.

a. Moisture-Retaining Sheet:  Lap strips not less than 3 inches and seal with waterproof
tape or adhesive; secure at edges.

b. Curing Compound:  Apply in two coats at right angles, using application rate
recommended by manufacturer.

3.09 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
4000 - Quality Requirements.

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

C. Submit proposed mix design of each class of concrete to inspection and testing firm for review
prior to commencement of concrete operations.

D. Tests of concrete and concrete materials may be performed at any time to ensure
conformance with specified requirements.

E. Compressive Strength Tests:  ASTM C39/C39M.  For each test, mold and cure three concrete
test cylinders.  Obtain test samples for every 100 cubic yards or less of each class of concrete
placed.

F. Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

G. Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M.

H. Slab Testing:  Cooperate with manufacturer of specified moisture vapor reduction admixture
(MVRA) to allow access for sampling and testing concrete for compliance with warranty
requirements.

3.10 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to Architect and Contractor 
within 24 hours of test.
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B. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, tolerances
or specified requirements.

C. Repair or replacement of defective concrete will be determined by the Architect.  The cost of
additional testing shall be borne by Contractor when defective concrete is identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of Architect for each individual area.

3.11 PROTECTION

A. Do not permit traffic over unprotected concrete floor surface until fully cured.

END OF SECTION
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SECTION 05 1200

STRUCTURAL STEEL FRAMING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural steel framing members.

B. Base plates

C. Grouting under base plates.

1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Steel fabrications affecting structural steel work.

1.03  REFERENCE STANDARDS

A. AISC (MAN) - Steel Construction Manual; 2011.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

C. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI
Tensile Strength; 2014.

D. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

E. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and Alloy
Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch
and Metric Dimensions; 2015a.

F. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric
Dimensions; 2016.

G. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.

H. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.

I. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;
International Accreditation Service, Inc; 2011.

J. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

K. SSPC-SP 3 - Power Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:

1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments,
and fasteners.

2. Connections.

C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.

D. Mill Test Reports:  Indicate structural strength, destructive test analysis and non-destructive
test analysis.

E. Welders Certificates:  Certify welders employed on the Work, verifying AWS qualification within
the previous 12 months.
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F. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
accredited under IAS AC172.

1.05 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction Manual."

B. Comply with Section 10 of AISC S303 "Code of Standard Practice for Steel Buildings and
Bridges" for architecturally exposed structural steel.

C. Maintain one copy of each document on site.

D. Fabricator:  Company specializing in performing the work of this section with minimum five
years of documented experience.

E. Fabricator Qualifications:  A qualified steel fabricator that is accredited by the International
Accreditation Service (IAS) Fabricator Inspection Program for Structural Steel in accordance with
IAS AC172.

F. Erector:  Company specializing in performing the work of this section with minimum five years
of documented experience.

G. Design connections not detailed on drawings under direct supervision of a Professional
Structural Engineer experienced in design of this work and licensed in the State in which the
Project is located.

PART 2  PRODUCTS

2.01 MATERIALS

A. Steel Angles, Plates, Channels, S Shapes, M Shapes, and HP Shapes:  ASTM A 36.

B. Cold-Formed Structural Tubing:  ASTM A500/A500M, Grade B.

C. Structural Bolts and Nuts:  Carbon steel, ASTM A307, Grade A galvanized to ASTM A 153/A
153M, Class C. (As noted on drawings)

D. High-Strength Structural Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, with matching
compatible ASTM A563 or ASTM A563M nuts and ASTM F436/F436M washers.

E. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

F. Shop and Touch-Up Primer:  Fabricator's standard, complying with VOC limitations of
authorities having jurisdiction.

G. Touch-Up Primer for Galvanized Surfaces:  Fabricator's standard, complying with VOC
limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Shop fabricate to greatest extent possible.

B. Fabricate connections for bolt, nut, and washer connectors.

2.03 FINISH

A. Prepare structural component surfaces in accordance with SSPC-SP 3.

B. Shop prime structural steel members.  Do not prime surfaces that will be field welded.

2.04 SOURCE QUALITY CONTROL

A. Welded Connections:  Visually inspect all shop-welded connections and test at least 1.5 percent
of welds using one of the following:
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1. Radiographic testing performed in accordance with ASTM E94.

2. Ultrasonic testing performed in accordance with ASTM E164.

3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.

4. Magnetic particle inspection performed in accordance with ASTM E709.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may
properly proceed.

3.02 ERECTION

A. Erect structural steel in compliance with AISC S303 "Code of Standard Practice for Steel
Buildings and Bridges".

B. Allow for erection loads, and provide sufficient temporary bracing to maintain structure in safe
condition, plumb, and in true alignment until completion of erection and installation of
permanent bracing.

C. Use carbon steel bolts only for temporary bracing during construction, unless otherwise
specifically permitted on drawings.

D. Do not field cut or alter structural members without approval of Architect.

E. After erection, repair welds, abrasions, and damage, with touch up primer for galvanized
surfaces.

F. After erection, prime welds, abrasions, and surfaces not galvanized.

3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

3.04 FIELD QUALITY CONTROL

A. Except as noted below, Owner will retain an independent testing agency will perform field
quality control tests, as specified in Section 01 4000.

B. Welded Connections:  Contractor shall visually inspect all field-welded connections and test at
least 10 percent of welds using one of the following:

1. Radiographic testing performed in accordance with ASTM E94.

2. Ultrasonic testing performed in accordance with ASTM E164.

3. Liquid penetrant inspection performed in accordance with ASTM E165/E165M.

4. Magnetic particle inspection performed in accordance with ASTM E709.

END OF SECTION

http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html


5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 05 1200
DILLINGHAM, AK STRUCTURAL STEEL FRAMING

LAKE ROAD FIRE HALL ADDITION 05 1200 - 4 STRUCTURAL STEEL FRAMING

http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html
http://www.iasonline.org/index.html


5/11/2020
LAKE ROAD FIRE HALL ADDITION  SECTION - 05 5000
DILLINGHAM, AK METAL FABRICATIONS

LAKE ROAD FIRE HALL ADDITION 05 5000 - 1 METAL FABRICATIONS

SECTION 05 5000

METAL FABRICATIONS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop fabricated steel and miscellaneous metal items.

1.02 RELATED REQUIREMENTS

A. Section 09 9113 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2012.

C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2015.

D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2013.

F. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI
Tensile Strength; 2014.

G. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength; 2014.

H. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2013.

I. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing; 2014.

J. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts, Steel and Alloy
Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch
and Metric Dimensions; 2015a.

K. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.

L. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.

M. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel;
International Accreditation Service, Inc; 2011.

N. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 1999 (Ed. 2004).

O. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed. 2004).

P. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.

1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld
lengths.

2. Indicate metal coatings and finishes

C. Welders' Certificates:  Submit certification for welders employed on the project, verifying AWS
qualification within the previous 12 months.

D. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
accredited under IAS AC172.

1.05 QUALITY ASSURANCE

A. Design all connections under direct supervision of a Professional Structural Engineer
experienced in design of this Work and licensed in the State in which the Project is located.

B. Fabricator Qualifications:  A qualified steel fabricator that is accredited by IAS AC172.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.

D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, hot-dip galvanized finish.

E. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.

F. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

G. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

H. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

D. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

E. Supply components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS

A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
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2.04 FINISHES - STEEL

A. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M
requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.

B. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.

B. Maximum Offset Between Faces:  1/16 inch.

C. Maximum Misalignment of Adjacent Members:  1/16 inch.

D. Maximum Bow:  1/8 inch in 48 inches.

E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip galvanized metal where site welding is required.

B. Verify that field measurements are correct.

C. Coordinate final grading with vertical rise for stairs and ramps.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Field weld components as indicated on drawings.

D. Perform field welding in accordance with AWS D1.1/D1.1M.

E. Obtain approval prior to site cutting or making adjustments not scheduled.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 06 1000

ROUGH CARPENTRY
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural dimension lumber framing.

B. Exposed timber structural framing.

C. Rough opening framing for doors, windows, and roof openings.

D. Sheathing.

E. Subflooring.

F. Underlayment.

G. Preservative treated wood materials.

H. Miscellaneous framing and sheathing.

I. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Setting anchors in concrete.

B. Section 05 1200 - Structural Steel Framing:  Prefabricated beams and columns for support of
wood framing.

C. Section 05 5000 - Metal Fabrications:  Miscellaneous steel connectors and support angles for
wood framing.

D. Section 06 0573 - Wood Treatment:  Field-applied termiticide and mildicide for wood.

E. Section 07 6200 - Sheet Metal Flashing and Trim.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2009.

B. AWC (WFCM) - Wood Frame Construction Manual for One- and Two-Family Dwellings; 2015.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

D. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.

E. PS 1 - Structural Plywood; 2009.

F. PS 2 - Performance Standard for Wood-Based Structural-Use Panels; 2010.

G. PS 20 - American Softwood Lumber Standard; 2010.

H. SPIB (GR) - Grading Rules; 2014.

I. WCLIB (GR) - Standard Grading Rules for West Coast Lumber No. 17; 2004, and supplements.

J. WWPA G-5 - Western Lumber Grading Rules; 2011.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide technical data on sheathing and underlayment.
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1.05 DELIVERY, STORAGE, AND HANDLING

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

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

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

1. Species:  Douglas Fir, unless otherwise indicated.

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

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

4. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

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

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  West Coast Lumber Inspection Bureau; WCLIB (GR).

B. Grading Agency:  Western Wood Products Association; WWPA G-5.

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

D. Moisture Content:  S-dry or MC19.

E. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16 ):

1. Species:  Any allowed under grading rules.

2. Species:  Douglas Fir-Larch.

3. Grade:  No. 1 & Btr.

4. Species and Grades:  As indicated on drawings for various locations.

F. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.

2. Boards:  Standard or No. 3.

2.03 STRUCTURAL COMPOSITE LUMBER

A. At Contractor's option, structural composite lumber may be substituted for concealed
dimension lumber and timbers.
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B. Structural Composite Lumber:  Factory fabricated beams, headers, and columns, of sizes and
types indicated on drawings; structural capacity as published by manufacturer.

1. Columns:  Use laminated veneer lumber, laminated strand lumber, or parallel strand
lumber with manufacturer's published E (modulus of elasticity):  1,800,000 psi, minimum.

2. Beams:  Use laminated veneer lumber, laminated strand lumber, or parallel strand lumber
with manufacturer's published E (modulus of elasticity): 1,800,000 psi, minimum.

3. Headers Not Longer Than 48 inches:  Use laminated veneer lumber, laminated strand
lumber, or parallel strand lumber.

4. Manufacturers: 

a. Weyerhaeuser:  www.weyerhaeuser.com/#sle.

b. Boise Cascade:  www.bc.com.

c. Georgia-Pacific Corp.:  www.buildgp.com.

d. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 CONSTRUCTION PANELS

A. Subfloor/Underlayment Combination:  Oriented strand board wood structural panel; PS 2,
rated Single Floor.

1. Bond Classification:  Exterior.

2. Performance Category:  23/32 PERF CAT.

3. Span Rating:  24.

4. Edges: Tongue and groove.

5. Surface Finish:  Fully sanded face.

6. Exposure Time: Sheathing will not delaminate or require sanding due to moisture
absorption from exposure to weather for up to 200 days.

7. Provide fastening guide on top panel surface with separate markings indicating fastener
spacing for 16 inches, 19.2 inches and 24 inches on center, respectively.

8. Warranty:  Manufacturer's standard lifetime limited warranty against manufacturing
defects and that panels will not delaminate or require sanding due to moisture absorption
damage from exposure to weather for up to the stated period.

B. Wall Sheathing:  Plywood, PS 1, Grade C-D, Exposure I.

2.05 ACCESSORIES

A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for high
humidity and preservative-treated wood locations.

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

B. Joist Hangers:  Hot dipped galvanized steel, sized to suit framing conditions. Provide for each
location manufactured by Simpson Strong-tie.

C. Sill Gasket on Top of Foundation Wall:  1/4 inch thick, plate width, closed cell plastic foam from
continuous rolls. 
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D. Sill Flashing:  As specified in Section 07 6200.

2.06 FACTORY WOOD TREATMENT

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

1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards. 

B. Preservative Treatment:

1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category UC3B,
Commodity Specification A using waterborne preservative.

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

b. Treat lumber exposed to weather.

PART 3  EXECUTION

3.01 PREPARATION

A. Where wood framing bears on cementitious foundations, install full width sill flashing
continuous over top of foundation, lap ends of flashing minimum of 4 inches and seal.

B. Install sill gasket under sill plate of framed walls bearing on foundations; puncture gasket
cleanly to fit tightly around protruding anchor bolts.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

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

3.03 FRAMING INSTALLATION

A. Set structural members level, plumb, and true to line.  Discard pieces with defects that would
lower required strength or result in unacceptable appearance of exposed members.

B. Make provisions for temporary construction loads, and provide temporary bracing sufficient to
maintain structure in true alignment and safe condition until completion of erection and
installation of permanent bracing.

C. Install structural members full length without splices unless otherwise specifically detailed.

D. Comply with member sizes, spacing, and configurations indicated, and fastener size and
spacing indicated, but not less than required by applicable codes and AWC (WFCM) Wood
Frame Construction Manual.

E. Install horizontal spanning members with crown edge up and not less than 1-1/2 inches of
bearing at each end.

F. Construct double joist headers at floor and ceiling openings and under wall stud partitions that
are parallel to floor joists;  use metal joist hangers unless otherwise detailed. 
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G. Provide bridging at joists in excess of 8 feet span as detailed.  Fit solid blocking at ends of
members.

H. Frame wall openings with two or more studs at each jamb; support headers on cripple studs.

3.04 BLOCKING, NAILERS, AND SUPPORTS

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

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

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

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

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

3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using nails, screws, or staples.

1. Use plywood or other acceptable structural panels at building corners, for not less than 96
inches, measured horizontally.

3.06 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.

3.07 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.

B. Surface Flatness of Floor:  1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.

C. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

3.08 CLEANING

A. Waste Disposal:  Comply with the requirements of Section 01 7419 - Construction Waste
Management and Disposal.

1. Comply with applicable regulations.

2. Do not burn scrap on project site.

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

4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation
facilities or “waste-to-energy” facilities.
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B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06 1736

METAL-WEB WOOD JOISTS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Joists for roof framing.

B. Bridging, bracing, and anchorage.

C. Framing for openings.

1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Installation requirements for miscellaneous framing.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

B. WWPA G-5 - Western Lumber Grading Rules; 2011.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide joist configurations, bearing and anchor details, bridging and bracing.

C. Shop Drawings:  Indicate framing system, sizes and spacing of joists, loads and joist cambers,
required openings for web penetrations, framed openings.  Submit design calculations.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design joists under direct supervision of a Professional Structural
Engineer experienced in design of this product type and licensed in the State in which the
Project is located.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with minimum three years of documented experience.

1.06 REGULATORY REQUIREMENTS

A. Conform to applicable code for loads, seismic zoning, other governing load criteria and fire
retardant requirements.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect joists from warping or other distortion by stacking in vertical position, braced to resist
movement.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Joists:

1. MiTek Industries, Inc:  www.mii.com.

2. Weyerhaeuser:  www.woodbywy.com.

3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Lumber:
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1. Grade: Per specified manufacturer

2. Moisture Content:  Between 7 and 9 percent.

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

B. Joist Bridging:  Type, size and spacing recommended by joist manufacturer.

2.03 ACCESSORIES

A. Wood Blocking, Bridging, Plates, and Miscellaneous Framing:  Softwood lumber, any species,
construction grade, maximum moisture content of 19 percent.

2.04 FABRICATION

A. Fabricate joists to achieve structural requirements indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that supports and openings are ready to receive joists.

B. Verify that field measurements are as indicated.

3.02 PREPARATION

A. Coordinate placement of bearing items.

3.03 ERECTION

A. Install joists in accordance with manufacturer's instructions.

B. Set members level and plumb, in correct position.

C. Make provisions for erection loads, and for sufficient temporary bracing to maintain structure
plumb and in true alignment until completion of erection and installation of permanent
bracing.

D. Install permanent bridging and bracing.

E. Install headers and supports to frame openings required.

3.04 TOLERANCES

A. Framing Members:  1/4 inch maximum, from true position.

END OF SECTION
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SECTION 06 1800

GLUED-LAMINATED CONSTRUCTION
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glue laminated wood beams.

1.02 REFERENCE STANDARDS

A. AITC 117 - Standard Specifications for Structural Glued Laminated Timber of Softwood Species;
2010.

B. AITC A190.1 - American National Standard for Wood Products - Structural Glued Laminated
Timber; 2007.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

D. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

E. ASTM D2559 - Standard Specification for Adhesives for Bonded Structural Wood Products for
Use Under Exterior Exposure Conditions; 2012a.

F. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.

G. RIS (GR) - Standard Specifications for Grades of California Redwood Lumber; 2000.

H. SPIB (GR) - Grading Rules; 2014.

I. WCLIB (GR) - Standard Grading Rules for West Coast Lumber No. 17; 2004, and supplements.

J. WWPA G-5 - Western Lumber Grading Rules; 2011.

1.03 SUBMITTALS

A. Shop Drawings:  Indicate framing system, sizes and spacing of members, cambers, bearing and
anchor details.

B. LEED Report: Submit for sustainably harvested wood, salvaged and reused wood, wood
fabricated from recovered timber, and locally-sourced wood, as specified in Section 01 3515.

1.04 QUALITY ASSURANCE

A. Manufacturer/Fabricator Qualifications:  Company specializing in manufacture of glue
laminated structural units with three years of documented experience, and certified by AITC in
accordance with AITC A190.1.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect members to AITC requirements for individually wrapped.

B. Leave individual wrapping in place until finishing occurs.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Glued-Laminated Structural Units:

1. Sentinel Structures, Inc.:  www.sentinelstructures.com.

2. Unit Structures:  www.unitstructures.com.

3. Western Wood Structures, Inc.:  www.westernwoodstructures.com.
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4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 GLUED-LAMINATED UNITS

A. Glued-Laminated Units:  Fabricate in accordance with AITC 117 Architectural grade.

1. Verify dimensions and site conditions prior to fabrication.

2. Cut and fit members accurately to length to achieve tight joint fit.

3. Fabricate member with camber, as noted on drawings

4. Do not splice or join members in locations other than those indicated without permission.

5. Fabricate steel hardware and connections with joints neatly fitted, welded, and ground
smooth.

6. Welding: Perform welding in accordance with AWS D1.1/D1.1M.

7. After end trimming, seal with penetrating sealer in accordance with AITC requirements.

2.03 MATERIALS

A. Lumber:  Softwood lumber conforming to RIS (GR) grading rules with 12 percent maximum
moisture content before fabrication.  Design for the following values:

1. Bending (Fb):  2000 psi.

2. Tension Parallel to Grain (Ft):  900 psi.

3. Compression Parallel to Grain (Fc):  1500 psi.

4. Compression Perpendicular to Grain Bottom (Fc1):  560 psi.

5. Compression Perpendicular to Grain Top (Fc1):  560 psi.

6. Horizontal Shear (Fv):  265 psi.

7. Modulus of Elasticity (E):  1.5 E6 psi.

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

9. Provide sustainably harvested lumber, certified or labeled as specified in Section 01 6000.

B. Steel Connections and Brackets:  ASTM A36/A36M quality, galvanize per ASTM A123/A123M.

2.04 FABRICATION

A. Fabricate glue laminated structural members in accordance with AITC Architectural grade.

B. Verify dimensions and site conditions prior to fabrication.

C. Cut and fit members accurately to length to achieve tight joint fit.

D. Fabricate member with camber built in.

E. Do not splice or join members in locations other than those indicated without permission.

F. Fabricate steel hardware and connections with joints neatly fitted, welded, and ground smooth.

G. After end trimming, seal with penetrating sealer in accordance with AITC requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that supports are ready to receive units.

B. Verify sufficient end bearing area.
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3.02 PREPARATION

A. Coordinate placement of bearing items.

3.03 ERECTION

A. Lift members using protective straps to prevent visible damage.

B. Set structural members level and plumb, in correct positions or sloped where indicated.

C. Provide temporary bracing and anchorage to hold members in place until permanently
secured.

D. Fit members together accurately without trimming, cutting, splicing, or other unauthorized
modification.

3.04 TOLERANCES

A. Framing Members:  1/8 inch maximum from true position.

END OF SECTION
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SECTION 06 2000

FINISH CARPENTRY
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items.

B. Wood casings and moldings.

C. Hardware and attachment accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2009.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

C. AWI (QCP) - Quality Certification Program; current edition at www.awiqcp.org.

D. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2014.

E. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 3.0;
2016.

F. AWPA U1 - Use Category System: User Specification for Treated Wood; 2012.

G. BHMA A156.9 - American National Standard for Cabinet Hardware; 2010.

H. PS 1 - Structural Plywood; 2009.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with plumbing rough-in, electrical rough-in, and installation of associated
and adjacent components.

B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious
manner.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,
and accessories.

1. Scale of Drawings:  1-1/2 inch to 1 foot, minimum.

2. Provide the information required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

3. Include certification program label.

1.06 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

1. Accredited participant in the specified certification program prior to the commencement
of fabrication and throughout the duration of the project.
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B. Quality Certification:  Comply with AWI (QCP) woodwork association quality certification
service/program in accordance with requirements for work specified in this section.

1. Provide labels or certificates indicating that the work complies with AWI/AWMAC/WI (AWS)
or AWMAC/WI (NAAWS) requirements for grade or grades specified.

2. Provide designated labels on shop drawings as required by certification program.

3. Provide designated labels on installed products as required by certification program.

4. Submit certifications upon completion of installation that verifies this work is in
compliance with specified requirements.

5. Arrange and pay for inspections required for certification.

6. Replace, repair, or rework all work for which certification is refused.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect work from moisture damage.

B. Keep all millwork and trim under cover, dry and fully protected.

C. Store trim inside an enclosed, dry heated building for at least two (2) weeks prior to installation.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Interior Woodwork Items:

1. Moldings, Bases, Casings, and Miscellaneous Trim:  Clear white pine; prepare for paint
finish.

2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

B. All millwork to be kiln dried to a moisture content not to exceed 8%

2.03 LUMBER MATERIALS

A. Softwood Lumber:  Hemlock species, flat sawn, maximum moisture content of 6 percent with
vertical grain,of quality suitable for transparent finish.

B. Hardwood Lumber:  Red Oak species, quarter sawn, maximum moisture content of 6 percent;
with vertical grain, of quality suitable for transparent finish.

2.04 SHEET MATERIALS

A. Softwood Plywood, Exposed to View:  Face species as indicated, plain sawn, medium density
fiberboard core; PS 1 Grade A-B, glue type as recommended for application.

2.05 FASTENINGS

A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not
containing formaldehyde or other volatile organic compounds.

B. Fasteners:  Of size and type to suit application.

2.06 ACCESSORIES

A. Primer:  Alkyd primer sealer.
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B. Wood Filler:  Solvent base, tinted to match surface finish color.

2.07 HARDWARE

A. Hardware:  Comply with BHMA A156.9.

2.08 WOOD TREATMENT

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

2.09 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for cutting. 
Provide trim for scribing and site cutting.

2.10 SHOP FINISHING

A. Sand work smooth and set exposed nails and screws.

B. Apply wood filler in exposed nail and screw indentations.

C. On items to receive transparent finishes, use wood filler that matches surrounding surfaces
and is of type recommended for the applicable finish.

D. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -
Finishing for grade specified and as follows:

1. Transparent:

a. System - 1, Lacquer, Nitrocellulose.

b. Stain:  As selected by Architect.

c. Sheen:  Flat.

2. Opaque:

a. System - 1, Lacquer, Nitrocellulose.

b. Color:  As selected by Architect.

c. Sheen:  Flat.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.02 INSTALLATION

A. Install work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for
grade indicated.

B. Set and secure materials and components in place, plumb and level.

C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use
additional overlay trim to conceal larger gaps.
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3.03 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment in accordance with manufacturer's instructions.

B. Brush apply one coats of preservative treatment on wood in contact with cementitious
materials.  Treat site-sawn cuts.

C. Allow preservative to dry prior to erecting members.

3.04 PREPARATION FOR SITE FINISHING

A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work smooth.

B. Before installation, prime paint surfaces of items or assemblies to be in contact with
cementitious materials.

3.05 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION
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SECTION 07 1300

SHEET WATERPROOFING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sheet Waterproofing:

1. Self-adhered modified bituminous sheet membrane.

2. Self-adhered HDPE sheet membrane.

1.02 RELATED REQUIREMENTS

A. Section 07 2100 - Thermal Insulation:  Insulation used for protective cover.

1.03 ABBREVIATIONS

A. EPDM - Ethylene Propylene Diene Monomer.

B. HDPE - High-Density Polyethylene.

C. NRCA - National Roofing Contractors Association.

D. PVC - Polyvinyl Chloride.

E. TPO - Thermoplastic Polyolefin.

1.04 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers--Tension; 2006a (Reapproved 2013).

B. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds; 1998
(Reapproved 2010).

C. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2013.

D. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

E. NRCA (WM) - The NRCA Waterproofing Manual; 2005.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for membrane and surface conditioner.

C. Certificate:  Certify that products meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions
requiring special attention, and acceptable installation temperatures.

E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Membrane Manufacturer Qualifications:  Company specializing in manufacturing products
specified in this section, with not less than three years of documented experience.

1.07 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until liquid or mastic accessories have cured.
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1.08 WARRANTY

A. Contractor shall correct defective Work within a one year period after Date of Substantial
Completion; remove and replace materials concealing waterproofing at no extra cost to Owner.

B. Provide ten year manufacturer warranty for waterproofing failing to resist penetration of
water.

PART 2  PRODUCTS

2.01 WATERPROOFING APPLICATIONS

A. Self-Adhered HDPE Sheet Membrane:

1. Location:  as shown on drawings.

2.02 MEMBRANE MATERIALS

A. Self-Adhered Modified Bituminous Sheet Membrane:

1. Thickness:

a. Roof - 40 mil.

b. Foundation Wall - 40 mil.

2. Sheet Width:  36 inches.

3. Tensile Strength:

a. Membrane:  250 pounds per square inch, minimum, measured according to ASTM
D412 Method A, using die C and at spindle-separation rate of 2 inches per minute.

4. Elongation at Break:  250 percent, minimum, measured according to ASTM D412.

5. Water Vapor Permeance:  0.05 perm, maximum, measured in accordance with ASTM
E96/E96M.

6. Low Temperature Flexibility:  Unaffected when tested according to ASTM D1970/D1970M
at minus 20 degrees F, 180 degree bend on 1 inch mandrel.

7. Adhesives, Sealants, Tapes, and Accessories:  As recommended by membrane
manufacturer.

8. Do not use solvent based adhesive on ICF Wall. Follow manufacturers recomendation for
acceptable surface conditioner.

9. Manufacturers:

a. Carlisle Coatings & Waterproofing Inc; MiraDRI 860/861:  www.carlisleccw.com/#sle.

b. GCP Applied Technologies:  www.gcpat.com/sle.

c. W.R. Meadows, Inc; MEL-ROL:  www.wrmeadows.com/#sle.

d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Self-Adhered HDPE Sheet Membrane:  Recommended by manufacturer for placement below
concrete slabs and on outside face of below grade walls before placement of concrete.

1. Adhesives, Sealants, Tapes, and Accessories:  As recommended by membrane
manufacturer.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D412
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D412
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D412
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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2.03 ACCESSORIES

A. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with
substrates and waterproofing materials.

B. Protection Board:  Rigid insulation specified in Section 07 2100.

C. Provide PVC Coated Metal, Scuppers, Overflow Drains, Roof Drains, and Trims as required for
proper installation.

D. Provide Surface Conditioners, Adhesives, Sealants, Fillers, and Cleaners as required for proper
installation.

E. Provide mechanical fastening devices color coordinated to membrane color.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.

B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of
waterproofing system.

3.02 PREPARATION

A. Protect adjacent surfaces from damage not designated to receive waterproofing.

B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's
instructions; vacuum substrate clean.

C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.

D. Surfaces for Adhesive Bonding:  Apply surface conditioner at a rate recommended by
manufacturer, and protect conditioner from rain or frost until dry.

3.03 INSTALLATION - MEMBRANE

A. Install membrane waterproofing in accordance with manufacturer's instructions and NRCA
(WM) applicable requirements.

B. Roll out membrane, and minimize wrinkles and bubbles.

C. Self-Adhering Membrane:  Remove release paper layer, and roll out onto substrate with a
mechanical roller to provide full contact bond.

D. Adhesive Bonded Membrane:  Apply adhesive in accordance with manufacturer's instructions,
and bond sheet to substrate except in those areas directly over or within 3 inches of a control
or expansion joint.

E. Mechanically Fastened Membrane:  Install mechanical fasteners in accordance with
manufacturer's instructions, and bond sheet to membrane discs.

F. Overlap edges and ends, minimum 3 inches, seal permanently waterproof by method
recommended by manufacturer, and apply uniform bead of sealant to joint edge.

G. Reinforce membrane with multiple thickness of membrane material over joints, whether joints
are static or dynamic.

H. Weather lap joints on sloped substrate in direction of drainage, and seal joints and seams.

I. Flexible Flashings:  Seal items watertight that penetrate through waterproofing membrane with
flexible flashings.
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J. Seal membrane and flashings to adjoining surfaces.

3.04 PROTECTION

A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION
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SECTION 07 2100

THERMAL INSULATION
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Batt insulation and vapor retarder in exterior wall, ceiling, and roof construction.

B. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall
and roof.

C. Expanding foam insulation for filling perimeter window and door shim spaces and exterior wall
penetrations.

1.02 RELATED REQUIREMENTS

A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 06 1000 - Rough Carpentry:  Supporting construction for batt insulation.

C. Section 07 2500 - Weather Barriers:  Separate air barrier and vapor retarder materials.

1.03 REFERENCE STANDARDS

A. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2011.

B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.

C. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2012.

D. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2014.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

F. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

G. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750
Degrees C; 2012.

1.04 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation at Perimeter of Foundation:  Expanded polystyrene board.

B. Insulation in Wood Framed Walls:  Batt insulation with separate vapor retarder.

C. Insulation in Wood Framed Ceiling Structure:  Batt insulation with separate vapor retarder.

2.02 FOAM BOARD INSULATION MATERIALS

A. Expanded Polystyrene (EPS) Board Insulation:  ASTM C578, Type XI; with the following
characteristics:

1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
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2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.

B. Polyisocyanurate Board Insulation with Facers on One Side:  Rigid cellular foam, complying with
ASTM C1289; Type I, aluminum foil both faces; Class 1, non-reinforced foam core.

1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.

2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.

3. Board Size:  48 by 96 inch.

4. Board Thickness:  1 inch.

5. Board Edges:  Square.

6. Manufacturers:

a. Rmax Inc; ECOMAXci:  www.rmax.com/#sle.

b. Insulfoam; R-Tech X: www.insulfoam.com.

2.03 BATT INSULATION MATERIALS

A. Where batt insulation is indicated, either glass fiber or mineral fiber batt insulation may be
used, at Contractor's option.

B. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.

1. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for
facing, if any.

2. Formaldehyde Content:  Zero.

3. Manufacturers:

a. CertainTeed Corporation:  www.certainteed.com.

b. Johns Manville:  www.jm.com.

c. Owens Corning Corp:  www.owenscorning.com.

4. Substitutions:  See Section 01 6000 - Product Requirements.

C. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket, complying with
ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in accordance with
ASTM E84.

1. Smoke Developed Index:  0 (zero), when tested in accordance with ASTM E84.

2. Manufacturers:

a. Johns Manville; MinWool Sound Attenuation Fire Batts:  www.jm.com/#sle.

b. Thermafiber, Inc; SAFB:  www.thermafiber.com/#sle.

c. ROXUL, Inc; ROXUL AFB:  www.roxul.com/#sle.

d. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 EXPANDING FOAM INSULATION

A. Low expanding foam insulation at doors and window perimeters.

B. Expanding foam insulation at wall, floor, and ceiling penetrations.

C. Manufacturers:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C665
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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1. Dow; Great Stuff

2. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 ACCESSORIES

A. Sheet Vapor Retarder:  Specified in Section 07 2500.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards horizontally on foundation perimeter.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BATT INSTALLATION

A. Install insulation and vapor retarder in accordance with manufacturer's instructions.

B. Install in exterior wall and roof spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

E. At wood framing, place vapor retarder on warm side of insulation by stapling at 6 inches on
center.  Lap and seal sheet retarder joints over member face.

F. Tape seal tears or cuts in vapor retarder.

G. Extend vapor retarder tightly to full perimeter of adjacent window and door frames and other
items interrupting the plane of the membrane.  Tape seal in place.

END OF SECTION

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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SECTION 07 2500

WEATHER BARRIERS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water-Resistive Barrier:  Under exterior wall cladding, over sheathing or other substrate; not air
tight or vapor retardant.

B. Vapor Retarders:  Materials to make exterior walls, joints between exterior walls and roof,
joints around frames of openings in exterior walls, and penetrations water vapor resistant and
air tight.

C. Air Barriers:  Materials that form a system to stop passage of air through exterior walls, joints
between exterior walls and roof, and joints around frames of openings in exterior walls.

1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Water-resistive barrier under exterior cladding.

1.03 DEFINITIONS

A. Weather Barrier:  Assemblies that form either water-resistive barriers, air barriers, or vapor
retarders.

B. Air Barrier:  Air tight barrier made of material that is relatively air impermeable but water vapor
permeable, both to the degree specified, with sealed seams and with sealed joints to adjacent
surfaces.  Note:  For the purposes of this specification, vapor impermeable air barriers are
classified as vapor retarders.

C. Vapor Retarder:  Air tight barrier made of material that is relatively water vapor impermeable,
to the degree specified, with sealed seams and with sealed joints to adjacent surfaces.

1. Water Vapor Permeance:  For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm.

D. Water-Resistive Barrier:  Water-shedding barrier made of material that is moisture resistant, to
the degree specified, intended to be installed to shed water without sealed seams.

1.04 REFERENCE STANDARDS

A. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2013.

B. ASTM D4397 - Standard Specification for Polyethylene Sheeting for Construction, Industrial, and
Agricultural Applications; 2010.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

D. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

E. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013.

F. ICC-ES AC38 - Acceptance Criteria for Water-Resistive Barriers; ICC Evaluation Service, Inc; 2013.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on material characteristics.

C. Manufacturer's Installation Instructions:  Indicate preparation.
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1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before,
during and after installation.

PART 2  PRODUCTS

2.01 WEATHER BARRIER ASSEMBLIES

A. Air Barrier:

1. On outside surface of sheathing of exterior walls use air barrier sheet, mechanically
fastened type.

B. Interior Vapor Retarder:

1. On inside face of studs of exterior walls, under cladding, use mechanically fastened vapor
retarder sheet.

2. On bottom face of rafters, under cladding, use mechanically fastened vapor retarder
sheet.

3. On elevated floors over crawl space use vapor retarder coating.

2.02 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE)

A. Air Barrier Sheet, Mechanically Fastened:

1. Air Permeance:  0.004 cubic feet per minute per square foot, maximum, when tested in
accordance with ASTM E2178.

2. Water Vapor Permeance:  5 perms, minimum, when tested in accordance with ASTM
E96/E96M Procedure A (desiccant procedure).

3. Ultraviolet and Weathering Resistance:  Approved in writing by manufacturer for minimum
of 180 days weather exposure.

4. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed
index of 50 or less, when tested in accordance with ASTM E84.

5. Seam and Perimeter Tape:  Polyethylene self adhering type, mesh reinforced, 2 inches
wide, compatible with sheet material; unless otherwise specified.

2.03 VAPOR RETARDER MATERIALS (AIR BARRIER AND WATER-RESISTIVE)

A. Vapor Retarder Sheet:  ASTM D4397 polyethylene film reinforced with glass fiber square mesh,
clear.

1. Thickness:  6 mil.

2. Water Vapor Permeance:  As required by referenced standard for thickness specified.

3. Seam and Perimeter Tape:  Polyethylene self adhering type, mesh reinforced, 2 inches
wide, compatible with sheet material.

2.04 ACCESSORIES

A. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except
slip resistance requirement is waived if not installed on a roof.

1. Composition:  Butyl rubber sheet laminated to elasticized polyethylene sheet.

2. Products:

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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a. DuPont Building Innovations; FlexWrap NF:  www.dupont.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Termination bar: http://www.stegoindustries.com/products/stego_term_bar.php

C. Tack Tape: http://www.stegoindustries.com/products/stegotack_tape.php

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives in accordance with manufacturer's
instructions.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's instructions.

B. Air Barriers:  Install continuous air tight barrier over surfaces indicated, with sealed seams and
with sealed joints to adjacent surfaces.

C. Vapor Retarders:  Install continuous air tight barrier over surfaces indicated, with sealed seams
and with sealed joints to adjacent surfaces.

D. Mechanically Fastened Sheets - On Exterior:

1. Install sheets shingle-fashion to shed water, with seams generally horizontal.

2. Overlap seams as recommended by manufacturer but at least 6 inches. 

3. Overlap at outside and inside corners as recommended by manufacturer but at least 12
inches.

4. For applications specified to be air tight, seal seams, laps, penetrations, tears, and cuts
with self-adhesive tape; use only large-headed, gasketed fasteners recommended by the
manufacturer.

5. Install air barrier and vapor retarder UNDER jamb flashings.

6. Install head flashings under weather barrier.

7. At openings to be filled with frames having nailing flanges, wrap excess sheet into
opening; at head, seal sheet over flange and flashing.

E. Mechanically Fastened Sheets - Vapor Retarder On Interior:

1. When insulation is to be installed in assembly, install vapor retarder over insulation.

2. Seal seams, laps, perimeter edges, penetrations, tears, and cuts with self-adhesive tape,
making air tight seal.

3. Locate laps at a framing member; at laps fasten one sheet to framing member then tape
overlapping sheet to first sheet.

4. Seal entire perimeter to structure, window and door frames, and other penetrations.
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5. Where conduit, pipes, wires, ducts, outlet boxes, and other items are installed in insulation
cavity, pass vapor retarder sheet behind item but over insulation and maintain air tight
seal.

F. Openings and Penetrations in Exterior Weather Barriers: 

1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches
onto weather barrier and at least 6 inches up jambs; mechanically fasten stretched edges.

2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges
using a continuous bead of sealant compressed by flange and cover flanges with at least 4
inches wide; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to all sides of
opening framing, using flashing at least 9 inches wide, covering entire depth of framing.

4. At head of openings, install flashing under weather barrier extending at least 2 inches
beyond face of jambs; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to
weather barrier surface.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 07 4623

WOOD SIDING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Panel siding for Walls .

1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Siding substrate.

B. Section 07 2100 - Thermal Insulation

C. Section 07 2500 - Weather Barriers:  Weather barrier under siding.

D. Section 07 9200 - Joint Sealants

E. Section 09 9113 - Exterior Painting:  Prime and finish painting.

1.03 REFERENCE STANDARDS

A. APA B840 - 303 Siding Manufacturing Specifications; 2012.

B. WCLIB (GR) - Standard Grading Rules for West Coast Lumber No. 17; 2004, and supplements.

C. WWPA G-5 - Western Lumber Grading Rules; 2011.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating materials.

C. Samples:  Submit two samples 6X12 inch in size illustrating surface texture and color.

1.05 QUALITY ASSURANCE

A. Grade lumber in accordance with the following:

1. WCLIB and WWPA

B. Plywood Specified by APA PRP-108 Grade or Type:  Labeled by APA certified grading agency.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in ventilated areas with constant minimum temperature of 60 degrees F and maximum
relative humidity of 55 percent.

PART 2  PRODUCTS

2.01 SIDING

A. Siding Panels:  APA B840 Rated Siding 303-6-S/W, Exterior exposure class, lap style.

1. Panel Size:  48x96 inch size sheet, 19/32 inch  thick.

2. Span Rating:  24 inches o.c.

3. Texture/Pattern:  APA B840 Texture 1-11.

2.02 ACCESSORIES

A. Preservative Treatment:  Dip- or brush-type, non-discoloring.

B. Nails:  Aluminum or Stainless Steel No.316 , type; non-staining, of size and strength to securely
and rigidly retain the work.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrates are ready to receive work.

B. Verify that weather barrier has been installed over substrate completely and correctly.

C. Do not begin until unacceptable conditions have been corrected.

3.02 PREPARATION

A. Apply preservative treatment in accordance with manufacturer's instructions.

1. Verify materials do not exceed the specified percent moisture content before applying
wood preservative treatment.

2. Brush apply one coat of preservative treatment.

B. Apply dip- or brush-type preservative to site-sawn ends of pressure preservative treated
materials.  Allow preservative to cure prior to erecting materials.

C. Prime paint surfaces in contact with cementitious materials.

D. Do not install materials until site pre-finishing is complete and dry.

3.03 INSTALLATION

A. Install siding in accordance with manufacturer's instructions.

B. Fasten siding in place, level and plumb.

1. Arrange for orderly nailing pattern.  Blind nail except on over trim.

2. Install siding for natural shed of water.

3. Position cut ends over bearing surfaces.  Sand cut edges smooth and clean.

C. Install board siding using single course method with 6" inch exposure.

1. Nail at 16'' inches on center.

2. Miter horizontal joints tight at 45 degrees.  Miter external and miter internal corners.

3. Fasteners to penetrate wall framing or furring a minimum of 1-1/4"

4. Do not fasten through two overlapping. Each board to be fastened individually.

D. Sand work smooth and set exposed nails and screws.

3.04 TOLERANCES

A. Maximum Variation From Plumb and Level:  1/4 inch per 10 feet.

B. Maximum Offset From Joint Alignment:  1/16 inch.

END OF SECTION
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SECTION 07 6100

SHEET METAL ROOFING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sheet metal roofing, associated flashings, and underlayment.

B. Counterflashings.

C. Gutters and downspouts.

D. Sealants for joints within sheet metal fabrications.

1.02 RELATED REQUIREMENTS

A. Section 07 1300 - Sheet Waterproofing

B. Section 07 6200 - Sheet Metal Flashing and Trim

C. Section 07 9200 - Joint Sealants

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

C. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 SUBMITTALS

A. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

B. Product Data:  Provide data on metal types, finishes, characteristics .

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) requirements and standard details, except
as otherwise noted.

B. Installer Qualifications:  Company specializing in performing sheet metal roof installations with
minimum 5 years of experience.

C. Comply with UBC and local Building Code requirements if more restrictive than those specified
herein.

D. Adhere to Manufacturers Standard Specification for Klip-Rib

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, or abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

1.07 WARRANTY

A. MANUFACTURER’S PRODUCT WARRANTY

1. Manufacturer’s standard coating performance warranty, as available for specified
installation and environmental conditions.

B. CONTRACTOR’S WARRANTY
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1. Warrant panels, flashings, sealants, fasteners and accessories against defective materials
and/or workmanship, to remain watertight and weatherproof with normal usage for two
(2) years following Project Substantial Completion date.

PART 2  PRODUCTS

2.01 ACCEPTABLE MANUFACTURER

A. AEP Span, A Division of ASC Profiles Inc, 2110 Enterprise Boulevard, West Sacramento,
California 95691, 800-733-4955

B. PANEL DESIGNATION: Klip-Rib®

C. No Substitutions

2.02 SHEET MATERIALS

A. Galvanized Steel Sheet:  ASTM A653/A653M, with G90/Z275 zinc coating; 24 gage, 0.0239 inch
minimum base metal thickness.

2.03 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Underlayment:  Ice and Water Shield.

C. Sealant to be Concealed in Completed Work:  Non-curing butyl sealant.

D. Sealant to be Exposed in Completed Work:  1 elastomeric sealant, 100 percent silicone with
minimum movement capability of plus/minus 25 percent and recommended by manufacturer
for substrates to be sealed; clear.

2.04 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Fabricate starter strips, interlockable with sheet.

C. Form pieces in longest practical lengths.

D. Hem exposed edges on underside 1/2 inch; miter and seam corners.

2.05 FINISHES

A. Color:  As selected by Architect from manufacturer's standard colors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Inspect roof deck to verify deck is clean and smooth, free of depressions, waves, or projections,
properly sloped to drains.

B. Verify deck is dry and free of snow or ice.  Verify joints in wood deck are solidly supported and
fastened.

C. Verify roof openings, curbs, pipes, sleeves, ducts, or vents through roof are solidly set, reglets
are in place, and nailing strips located.

D. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.
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B. Back paint concealed metal surfaces and surfaces in contact with dissimilar metals with
protective backing paint to a minimum dry film thickness of 15 mil.

3.03 INSTALLATION - ROOFING

A. Cleat and seam all joints.

B. Use plastic cement for joints between metal and bitumen and for joints between metal and
felts.

3.04 INSTALLATION - FLASHINGS

A. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted.

B. Cleat and seam all joints.

C. Apply plastic cement compound between metal flashings and felt flashings.

D. Fit flashings tight in place, and make corners square, surfaces true and straight in planes, and
lines accurate to profiles.

E. Seal metal joints watertight.

3.05 PROTECTION

A. Do not permit traffic over unprotected roof surface.

END OF SECTION
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SECTION 07 6200

SHEET METAL FLASHING AND TRIM
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, and other items indicated
in Schedule.

B. Sealants for joints within sheet metal fabrications.

1.02 RELATED REQUIREMENTS

A. Section 07 9200 - Joint Sealants:  Sealing non-lap joints between sheet metal fabrications and
adjacent construction.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

D. CDA A4050 - Copper in Architecture - Handbook; current edition.

E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 SUBMITTALS

A. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

B. Samples: Submit two samples 6"x6" inch in size illustrating metal finish color.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and standard
details, except as otherwise indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 SHEET MATERIALS

A. Galvanized Steel:   ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24 gage, (0.0239
inch) thick base metal.

B. Pre-Finished Galvanized Steel: Material and finish to match prefinished metal wall panels.

2.02 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Sealant to be Concealed in Completed Work:  Non-curing butyl sealant.
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C. Sealant to be Exposed in Completed Work:  1; elastomeric sealant, 100 percent silicone with
minimum movement capability of plus/minus 25 percent and recommended by manufacturer
for substrates to be sealed; clear.

2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Fabricate cleats of same type sheet metal, minimum 6 inches wide, interlocking with sheet.

C. Form pieces in longest possible lengths.

D. Hem exposed edges on underside 1/2 inch; miter and seam corners.

E. Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

F. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with
sealant.

G. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.

H. Fabricate flashings to allow toe to extend 2 inches over roofing gravel.  Return and brake edges.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Install surface mounted reglets true to lines and levels, and seal top of reglets with sealant.

3.03 INSTALLATION

A. Conform to drawing details and Manufacturer's published recommended installation
requirements.

B. Insert flashings into reglets to form tight fit; secure in place with lead wedges; pack remaining
spaces with lead wool; seal flashings into reglets with sealant.

C. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

D. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

E. Seal metal joints watertight.

F. Slope gutters 1/4 inch per 10 feet, minimum.

END OF SECTION
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SECTION 07 8400

FIRESTOPPING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire resistance rated and smoke resistant
assemblies, whether indicated on drawings or not, and other openings indicated.

1.02 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials; 2015.

B. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2013a.

C. ASTM E1966 - Standard Test Method for Fire Resistive Joint Systems; 2007 (Reapproved 2011).

D. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire Barriers
Using Intermediate-Scale, Multi-story Test Apparatus; 2015a.

E. FM 4991 - Approval Standard for Firestop Contractors; 2013.

F. FM (AG) - FM Approval Guide; current edition.

G. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition.

H. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

I. UL (FRD) - Fire Resistance Directory; current edition.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

D. Sustainable Design Submittal:  Submit VOC content documentation for all non-preformed
materials.

E. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

G. Certificate from authority having jurisdiction indicating approval of materials used.

1.04 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.

1. Listing in UL (FRD), FM (AG), or ITS (DIR) will be considered as constituting an acceptable
test report.

2. Submission of actual test reports is required for assemblies for which none of the above
substantiation exists.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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C. Installer Qualifications:  Company specializing in performing the work of this section and:

1. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of
the following requirements:.

2. With minimum 3 years documented experience installing work of this type.

3. Able to show at least 5 satisfactorily completed projects of comparable size and type.

4. Licensed by authority having jurisdiction.

1.05 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation.  Maintain minimum temperature before, during, and for 3 days
after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

PART 2  PRODUCTS

2.01 FIRESTOPPING - GENERAL REQUIREMENTS

A. Manufacturers:

1. 3M Fire Protection Products:  www.3m.com/firestop.

2. Hilti, Inc:  www.us.hilti.com/#sle.

3. Nelson FireStop Products:  www.nelsonfirestop.com.

4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Firestopping:  Any material meeting requirements.

C. Firestopping Materials with Volatile Content:  Provide only products having lower volatile
organic compound (VOC) content than required by SCAQMD 1168.

D. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for tested
assembly design.

2.02 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Perimeter Fire Containment Firestopping:  Use any system that has been tested according to
ASTM E2307 to have fire resistance F Rating equal to required fire rating of the floor assembly.

1. Air Leakage:  In addition, provide systems that have been tested to show L Rating as
indicated.

B. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are
Fire-Rated:  Use any system that has been tested according to ASTM E1966 or UL 2079 to have
fire resistance F Rating equal to required fire rating of the assembly in which the joint occurs.

1. Air Leakage:  In addition, provide systems that have been tested to show L Rating as
indicated.

C. Through Penetration Firestopping:  Use any system that has been tested according to ASTM
E814 to have fire resistance F Rating equal to required fire rating of penetrated assembly.

1. Temperature Rise:  In addition, provide systems that have been tested to show T Rating as
indicated.

2. Air Leakage:  In addition, provide systems that have been tested to show L Rating as
indicated.
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2.03 FIRESTOPPING FOR FLOOR-TO-FLOOR, WALL-TO-FLOOR, AND WALL-TO-WALL JOINTS

2.04 FIRESTOPPING SYSTEMS

A. Firestopping:  Caulk or putty.

1. Fire Ratings:  Use any system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in
accordance with ASTM E814 or ASTM E119 with F Rating equal to fire rating of penetrated
assembly and minimum T Rating Equal to F Rating and in compliance with other specified
requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to arrest liquid material leakage.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by authorities having jurisdiction.

C. Install labeling required by code.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 07 9200

JOINT SEALANTS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  Additional
requirements for sealants and primers.

B. Section 07 2500 - Weather Barriers:  Sealants required in conjunction with air barriers and
vapor retarders.

C. Section 07 8400 - Firestopping:  Firestopping sealants.

1.03 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer; 2006 (Reapproved 2011).

B. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants; 2015.

C. ASTM C834 - Standard Specification for Latex Sealants; 2014.

D. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2012.

E. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.

F. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2013.

G. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants; 2008
(Reapproved 2012).

H. ASTM C1311 - Standard Specification for Solvent Release Sealants; 2014.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be
used, that includes the following.

1. Physical characteristics, including movement capability, VOC content, hardness, cure time,
and color availability.

2. List of backing materials approved for use with the specific product.

3. Substrates that product is known to satisfactorily adhere to and with which it is
compatible.

4. Substrates the product should not be used on.

5. Substrates for which use of primer is required.

6. Installation instructions, including precautions, limitations, and recommended backing
materials and tools.

7. Sample product warranty.
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8. Certification by manufacturer indicating that product complies with specification
requirements.

C. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

D. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of
installation.

E. Installation Plan:  Submit at least four weeks prior to start of installation.

F. Installation Log:  Submit filled out log for each length or instance of sealant installed.

1.05 QUALITY ASSURANCE

A. Maintain one copy of each referenced document covering installation requirements on site.

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

C. Installer Qualifications:  Company specializing in performing the work of this section and with at
least three years of documented experience.

D. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each
combination of sealant, substrate, backing, and accessories.

1. Adhesion Testing:  In accordance with ASTM C794.

2. Compatibility Testing:  In accordance with ASTM C1087.

3. Allow sufficient time for testing to avoid delaying the work.

4. Deliver to manufacturer sufficient samples for testing.

5. Report manufacturer's recommended corrective measures, if any, including primers or
techniques not indicated in product data submittals.

6. Testing is not required if sealant manufacturer provides data showing previous testing,
not older than 24 months, that shows satisfactory adhesion, lack of staining, and
compatibility.

E. Installation Plan:  Include schedule of sealed joints, including the following.

1. Method to be used to protect adjacent surfaces from sealant droppings and smears, with
acknowledgement that some surfaces cannot be cleaned to like-new condition and
therefore prevention is imperative.

2. Installation Log Form:  Include the following data fields, with known information filled out.

a. Location on project.

b. Substrates.

c. Sealant used.

d. Size and actual backing material used.

e. Date of installation.

f. Name of installer.

g. Actual joint width; provide space to indicate maximum and minimum width.

h. Actual joint depth to face of backing material at centerline of joint.
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i. Air temperature.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for installed sealants and accessories that fail to achieve 
watertight seal , exhibit loss of adhesion or cohesion, or do not cure.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in joints on vertical surfaces without sagging or
slumping.

1. BASF Construction Chemicals-Building Systems:  www.buildingsystems.basf.com.

2. Dow Corning Corporation:  www.dowcorning.com/construction/sle.

3. Tremco Global Sealants:  www.tremcosealants.com.

4. W.R. Meadows, Inc:  www.wrmeadows.com/sle.

5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS

A. Scope:

1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless
specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to, the following items.

a. Wall expansion and control joints.

b. Joints between door, window, and other frames and adjacent construction.

c. Joints between different exposed materials.

d. Openings below ledge angles in masonry.

e. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior
joints to be sealed include, but are not limited to, the following items.

a. Joints between door, window, and other frames and adjacent construction.

b. In sound-rated wall and ceiling assemblies, gaps at electrical outlets, wiring devices,
piping, and other openings; between wall/ceiling and other construction; and other
flanking sound paths.

c. Other joints indicated below.

3. Do not seal the following types of joints.

a. Intentional weepholes in masonry.

b. Joints indicated to be treated with manufactured expansion joint cover or some other
type of sealing device.

c. Joints where sealant is specified to be provided by manufacturer of product to be
sealed.
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d. Joints where installation of sealant is specified in another section.

e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag non-staining silicone sealant, unless otherwise indicated.

1. Control and Expansion Joints in Concrete Paving:  Self-leveling polyurethane "traffic-grade"
sealant.

C. Interior Joints:  Use non-sag polyurethane sealant, unless otherwise indicated.

1. Wall and Ceiling Joints in Non-Wet Areas:  Acrylic emulsion latex sealant.

2. Wall and Ceiling Joints in Wet Areas:  Non-sag polyurethane sealant for continuous liquid
immersion.

3. Floor Joints in Wet Areas:  Self-leveling polyurethane "traffic-grade" sealant suitable for
continuous liquid immersion.

4. In Sound-Rated Assemblies:  Acrylic emulsion latex sealant.

D. Interior Wet Areas:  Bathrooms, restrooms, and kitchens; fixtures in wet areas include
plumbing fixtures, countertops, and other similar items.

E. Sound-Rated Assemblies:  Walls and ceilings identified as "STC-rated", "sound-rated", or
"acoustical".

F. Areas Where Tamper-Resistance is Required:  As indicated on the drawings.

2.03 JOINT SEALANTS - GENERAL

A. Sealants and Primers:  Provide products with levels of volatile organic compound (VOC) content
as indicated in Section 01 6116.

2.04 NONSAG JOINT SEALANTS

A. Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to withstand
continuous water immersion or traffic.

1. Movement Capability:  Plus and minus 50 percent, minimum.

2. Non-Staining To Porous Stone:  Non-staining to light-colored natural stone when tested in
accordance with ASTM C1248.

3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.

4. Hardness Range:  15 to 35, Shore A, when tested in accordance with ASTM C661.

5. Color:  To be selected by Architect from manufacturer's standard range.

6. Cure Type:  Single-component, neutral moisture curing.

7. Service Temperature Range:  Minus 65 to 180 degrees F.

B. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component; not
expected to withstand continuous water immersion or traffic.

1. Movement Capability:  Plus and minus 25 percent, minimum.

2. Hardness Range:  20 to 35, Shore A, when tested in accordance with ASTM C661.

3. Color:  To be selected by Architect from manufacturer's standard range.

4. Service Temperature Range:   Minus 40 to 180 degrees F.
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C. Polyurethane Sealant for Continuous Water Immersion:  ASTM C920, Grade NS, Uses M and A;
single or multi-component; explicitly approved by manufacturer for continuous water
immersion; suitable for traffic exposure when recessed below traffic surface .

1. Movement Capability:  Plus and minus 35 percent, minimum.

D. Non-Sag "Traffic-Grade" Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or
multi-component; explicitly approved by manufacturer for continuous water immersion and
traffic without the necessity to recess sealant below traffic surface.

1. Movement Capability:  Plus and minus 25 percent, minimum.

2. Color:  To be selected by Architect from manufacturer's full range.

3. Service Temperature Range:  Minus 40 to 180 degrees F.

E. Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-staining,
non-bleeding, non-sagging; not intended for exterior use.

1. Color:  To be selected by Architect from manufacturer's full range.

2. Grade:  ASTM C834; Grade - Minus 18 Degrees C.

F. Non-Curing Butyl Sealant:  Solvent-based; ASTM C1311; single component, non-sag,
non-skinning, non-hardening, non-bleeding; vapor-impermeable; intended for fully concealed
applications.

2.05 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,
compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in inconspicuous
area to verify that it does not stain or discolor slab.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.
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B. Perform installation in accordance with ASTM C1193.

C. Perform acoustical sealant application work in accordance with ASTM C919.

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

E. Install bond breaker backing tape where backer rod cannot be used.

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

G. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

H. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL

A. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

B. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints
at a time that joints have opened to their greatest width; i.e. at the low temperature in the
thermal cycle.  Report failures immediately and repair.

END OF SECTION
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SECTION 08 1113

HOLLOW METAL DOORS AND FRAMES
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Thermally insulated hollow metal doors with frames.

1.02 RELATED REQUIREMENTS

A. Section 08 7100 - Door Hardware.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ANSI/SDI A250.3 - Test Procedure and Acceptance Criteria for Factory Applied Finish Coatings
for Steel Doors and Frames; 2007 (R2011).

C. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2011.

D. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2014.

E. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for
Steel Doors and Frames; 2011.

F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural,
High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution
Hardened, and Bake Hardenable; 2015.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2014.

I. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2009.

J. NAAMM HMMA 803

K. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors
and Frames; 2007.

L. NAAMM HMMA 860 - Guide Specifications for Hollow Metal Doors and Frames; 2013.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Installation Instructions:  Manufacturer's published instructions, including any special
installation instructions relating to this project.
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E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE

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

B. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced
document that prescribes installation requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion
and adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:

1. Ceco Door, an Assa Abloy Group company:  www.assaabloydss.com.

2. De La Fontaine Inc:  www.delafontaine.com.

3. Republic Doors:  www.republicdoor.com.

4. Steelcraft, an Allegion brand:  www.allegion.com/sle.

5. Technical Glass Products; SteelBuilt Window & Door Systems:  www.tgpamerica.com/#sle.

6. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 DESIGN CRITERIA

A. Requirements for Hollow Metal Doors and Frames:

1. Steel used for fabrication of doors and frames shall comply with one or more of the
following requirements; Galvannealed steel conforming to ASTM A653/A653M, cold-rolled
steel conforming to ASTM A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel
conforming to ASTM A1011/A1011M, Commercial Steel (CS) Type B for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Exterior Doors:  Thermally insulated. 

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty.

b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.

c. Model 1 - Full Flush.
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d. Door Face Metal Thickness:  16 gage, 0.053 inch, minimum.

e. Zinc Coating:  A60/ZF180 galvannealed coating; ASTM A653/A653M.

2. Core Material:  Polyurethane, 1.8 lbs/cu ft minimum density.

3. Door Thermal Resistance:  R-Value of 8.7, minimum, for installed thickness of
polyurethane.

4. Door Thickness:  1-3/4 inch, nominal.

5. Weatherstripping:  Integral, recessed into door edge or frame.

6. Door Finish:  Factory primed and field finished.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Frame Finish:  Factory finished.

C. Exterior Door Frames:  Knock-down type.

1. Frame Metal Thickness:  18 gage, 0.042 inch, minimum.

2. Weatherstripping:  Separate, see Section 08 7100.

2.05 ACCESSORIES

A. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center
mullion of pairs, and 2 on head of pairs without center mullions.

B. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

2.06 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

B. Factory Finish:  Complying with ANSI/SDI A250.3, manufacturer's standard coating.

1. Color:  As selected by Architect from manufacturer's standard range.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Coordinate frame anchor placement with wall construction.

C. Install door hardware as specified in Section 08 7100.

D. Touch up damaged factory finishes.

3.03 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified door and
frame standards or custom guidelines indicated.
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B. Maximum Diagonal Distortion:  1/16 in measured with straight edge, corner to corner.

3.04 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08 3323

OVERHEAD COILING DOORS
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Overhead coiling doors and shutters, operating hardware, fire-rated, non-fire-rated, and
exterior, manual and electric operation.

B. Wiring from electric circuit disconnect to operator to control station.

1.02 RELATED REQUIREMENTS

A. Section 26 2717 - Equipment Wiring:  Power to disconnect.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2014.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2015.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2015.

D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

E. ITS (DIR) - Directory of Listed Products; current edition.

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.

G. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays Rated
600 Volts; 2000 (R2005), with errata, 2008.

H. NEMA MG 1 - Motors and Generators; 2014.

I. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2016.

J. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide general construction, electrical equipment, component connections and
details, and _____.

C. Shop Drawings:  Indicate pertinent dimensioning, anchorage methods, hardware locations, and
installation details.

D. Manufacturer's Installation Instructions:  Indicate installation sequence and procedures,
adjustment and alignment procedures, and ________.

E. Maintenance Data:  Indicate lubrication requirements and frequency and periodic adjustments
required.

1.05 QUALITY ASSURANCE

A. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable for the
purpose specified and indicated.
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B. Manufacturer: Rolling doors shall be manufactured by a firm with a minimum of five years
experience.

C. Single-Source Responsibility: Manufacturer shall provide doors. tracks, motors, and accessories
for each type of door. Secondary components shall come from a source acceptable to the
manufacturer of the primary components.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Overhead Coiling Doors:

1. Alpine Overhead Doors, Inc; _____:  www.alpinedoors.com/#sle.

2. The Overhead Door Corporation; Product Thermacore AP 850

3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 COILING DOORS

A. Exterior Coiling Doors:  Steel slat curtain.

1. Capable of withstanding positive and negative wind loads of 20 psf, without undue
deflection or damage to components.

2. Sandwich slat construction with insulated core of [polystyrene] type insulation; insulation
(u-) value: .121

3. Nominal Slat Size:  2 inches wide x required length.

4. Finish:  Galvanized.

5. Hood Enclosure:  Manufacturer's standard; primed steel.

6. Electric operation. 

7. Mounting:  Within framed opening.

B. Non-Fire-Rated Interior Coiling Doors:  Steel slat curtain.

C. Fire-Rated Coiling Doors:  Steel slat curtain; conform to NFPA 80.

1. Provide products listed and labeled by ITS (DIR) or UL (DIR) as suitable for the purpose
specified and indicated.

2. Oversized Openings:  Provide certificate of compliance from authorities having jurisdiction
indicating approval of fire rated units and operating hardware assembly.

2.03 MATERIALS

A. Curtain Construction:  Interlocking slats.

1. Slat Ends:  Alternate slats fitted with end locks to act as wearing surface in guides and to
prevent lateral movement.

2. Curtain Bottom:  Fitted with angles to provide reinforcement and positive contact in closed
position.

3. Weatherstripping:  Moisture and rot proof, resilient type, located at jamb edges, bottom of
curtain, and where curtain enters hood enclosure of exterior doors.

B. Steel Slats:  Minimum thickness, 21 gage, 0.0285 inch; ASTM A653/A653M galvanized steel
sheet.
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1. Galvanizing:  Minimum G90/Z275 coating.

C. Steel Guides:  ASTM A36/A36M steel angles, size as required for wind loading, hot-dip
galvanized per ASTM A 123/A 123M.

D. Hood Enclosure:  Internally reinforced to maintain rigidity and shape.

1. Minimum thickness; 24 gage, 0.0276 inch.

2. Galvanized.

E. Lock Hardware:

1. For motor operated units, additional lock or latching mechanisms are not required.

2. Latching Mechanism:  Inside mounted, adjustable keeper, spring activated latch bar
feature to keep in locked or retracted position.

3. Provide padlock with chain keeper on guide.

F. Roller Shaft Counterbalance:  Steel pipe and helical steel spring system, capable of producing
torque sufficient to ensure smooth operation of curtain from any position and capable of
holding position at mid-travel; with adjustable spring tension; requiring 25 lb nominal force to
operate.

2.04 ELECTRIC OPERATION

A. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by ITS
(DIR), UL (DIR), or testing agency acceptable to authorities having jurisdiction.

1. Provide interlock switches on motor operated units.

B. Electric Operators:

1. Mounting:  Side mounted.

2. Motor Enclosure:

a. Exterior Doors:  NEMA MG 1, Type 4; open drip proof.

3. Motor Rating:  1/2 hp; continuous duty.

4. Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter.

5. Controller Enclosure:  NEMA 250, Type 1.

6. Opening Speed:  12 inches per second.

7. Brake:  Adjustable friction clutch type, activated by motor controller.

8. Manual override in case of power failure.

C. Control Station:  Standard three button (OPEN-STOP-CLOSE) momentary control for each
operator.

1. 24 volt circuit.

D. Safety Edge:  Located at bottom of curtain, full width, electro-mechanical sensitized type, wired
to stop operator upon striking object, hollow neoprene covered.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that dimensions are correct and project conditions are in accordance with
manufacturer's installation instructions; do not proceed with installation until unacceptable
conditions have been corrected.

3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install fire-rated doors in accordance with NFPA 80.

C. Use anchorage devices to securely fasten assembly to wall construction and building framing
without distortion or stress.

D. Securely and rigidly brace components suspended from structure. Secure guides to structural
members only.

E. Fit and align assembly including hardware; level and plumb, to provide smooth operation.

F. Coordinate installation of electrical service with Electrical.

G. Complete wiring from disconnect to unit components.

H. Install perimeter trim and closures.

3.03 TOLERANCES

A. Maintain dimensional tolerances and alignment with adjacent work.

B. Maximum Variation From Plumb:  1/16 inch.

C. Maximum Variation From Level:  1/16 inch.

D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch per 10 ft straight edge.

3.04 ADJUSTING

A. Adjust operating assemblies for smooth and noiseless operation.

3.05 CLEANING

A. Clean installed components in accordance with manufacturer's instructions.

B. Remove labels and visible markings.

C. Restore slight blemishes in finishes in accordance with manufacturer's instructions to match
original finish. Remove and provide new units where repairs are not acceptable to the
Architect.

END OF SECTION
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SECTION 01 1000

SUMMARY
PART 1  GENERAL

1.01 PROJECT

A. Project Name:  LAKE ROAD FIRE HALL ADDITION

B. Owner's Name: City of Dillingham

C. Prime Designer's Name:  LCG Lantech.

D. The Project consists of the addition  to the existing Lake Road Fire Hall in Dillingham Alaska. 
The addition of 1,680 square feet will house two additional fire service vehicles.  In addition the
water service housing will need to be removed and replaced..

1.02 WORK BY OWNER

A. Items noted NIC (Not in Contract) will be supplied and installed by Owner before Substantial
Completion.  

1.03 OWNER OCCUPANCY

A. Owner intends to occupy the Project upon Substantial Completion.

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

C. Schedule the Work to accommodate Owner occupancy.

1.04 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations: Agreed upon with the City of Dillingham after contract signing.

B. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction:  Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

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

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

D. Time Restrictions:

1. Limit conduct of especially noisy exterior work to hours as directed by Owner.

E. Utility Outages and Shutdown:

1. Limit disruption of utility services to hours the building is unoccupied.

2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.

3. Prevent accidental disruption of utility services to other facilities.

1.05 WORK SEQUENCE

A. Coordinate construction schedule and operations with Owner.

B. Coordinate construction schedule and operations with Architect.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 09 9113

EXTERIOR PAINTING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.

D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of
equipment.

5. Floors, unless specifically indicated.

6. Glass.

1.02 RELATED REQUIREMENTS

A. Section 09 9123 - Interior Painting.

B. Section 09 9300 - Staining and Transparent Finishing.  Wood substrates.

1.03 REFERENCE STANDARDS

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2016.

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2015.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

D. SSPC V1 (PM1) - Good Painting Practice: Painting Manual, Volume 1; 2016.

E. SSPC-SP 1 - Solvent Cleaning; 2015.

F. SSPC-SP 2 - Hand Tool Cleaning; 1982 (Ed. 2004).

G. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product
category (e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).
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3. Cross-reference to specified paint system(s) product is to be used in; include description of
each system.

4. Manufacturer's installation instructions.

C. Manufacturer's Instructions:  Indicate special surface preparation procedures.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store
where directed.

3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing
of substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is
outside the humidity ranges required by the paint product manufacturer.

D. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer.

1. In the event that a single manufacturer cannot provide specified products, minor
exceptions will be permitted provided approval by Architect is obtained using the specified
procedures for substitutions.

B. Paints:

1. Sherwin-Williams Company.

2. Devoe Coatings.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless required to be a field-catalyzed paint.
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1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated
under conditions of service and application, as demonstrated by manufacturer based on
testing and field experience.

3. Supply each paint material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Sheens:  Provide the sheens specified; where sheen is not specified, sheen will be selected later
by Architect from the manufacturer's full line.

C. Colors:  As indicated in Color Schedule.

2.03 PAINT SYSTEMS - EXTERIOR

A. P1: Exterior Surfaces to be Painted, Unless Otherwise Indicated:  Including wooden fascia. All
sides of door and trim to be coated.

1. Top Coat(s):  Exterior 

a. Products:

1) Sherwin-Williams Loxon Self-Cleaning Acrylic Exterior, Flat. (MPI #10)

2) Substitutions:  Section 01 6000 - Product Requirements.

2.04 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially effect proper application.

C. Test shop-applied primer for compatibility with subsequent cover materials.

D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply
finishes unless moisture content of surfaces are below the following maximums:

1. Exterior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.
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C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium
phosphate and bleach.  Rinse with clean water and allow surface to dry.

F. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.

2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges
to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel
surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 6
"Commercial Blast Cleaning".  Protect from corrosion until coated.

G. Exterior Wood Surfaces to Receive Opaque Finish:  Remove dust, grit, and foreign matter.  Seal
knots, pitch streaks, and sappy sections.  Fill nail holes with tinted exterior calking compound
after prime coat has been applied.  Back prime concealed surfaces before installation.

H. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Exterior Wood to Receive Opaque Finish:  If final painting must be delayed more than 2 weeks
after installation of woodwork, apply primer within 2 weeks and final coating within 4 weeks.

B. Apply products in accordance with manufacturer's written instructions and recommendations
in "MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance.

E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior
to applying next coat.

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 09 9123

INTERIOR PAINTING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.

1. Prime surfaces to receive wall coverings.

D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and
operating parts of equipment.

5. Floors, unless specifically indicated.

6. Glass.

7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 09 9113 - Exterior Painting.

1.03 REFERENCE STANDARDS

A. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2015.

B. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

C. SSPC-SP 1 - Solvent Cleaning; 2015.

D. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product
category (e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).

3. Cross-reference to specified paint system(s) product is to be used in; include description of
each system.
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing
of substrates, moisture in substrates, and humidity and temperature limitations.

C. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.

B. Paints:

1. Sherwin-Williams Company.

2. Devoe Coatings.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

2.03 PAINT SYSTEMS - INTERIOR

A. P4 Interior Surfaces to be Painted, Unless Otherwise Indicated:  Including wood and shop
primed steel.

1. Two top coats and one coat primer at walls.

2. Top Coat(s):  High Performance Architectural Interior Latex; MPI #138, 139, 140, or 141.

a. Products:

1) Sherwin-Williams ProMar 200 HP Series, Eg-Shel. (MPI #139)
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2) Substitutions:  Section 01 6000 - Product Requirements.

B. P3 - Metal Door and Frame (Factory Primed) and as noted on drawings.

1. Sherwin-Williams Macropoxy 646

2. All surfaces of door and trim to be coated. (Do not paint surfaces listed above)

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.

1. Interior Latex Primer Sealer; MPI #50.

a. Products:

1) Sherwin-Williams: PrepRite ProBlock Primer Sealer, B51-2600 Series.

2) Substitutions:  Section 01 6000 - Product Requirements.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially effect proper application.

C. Test shop-applied primer for compatibility with subsequent cover materials.

D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply
finishes unless moisture content of surfaces are below the following maximums:

1. Interior Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.

2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges
to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel
surfaces.  Re-prime entire shop-primed item.
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3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP 6
"Commercial Blast Cleaning".  Protect from corrosion until coated.

F. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried;
sand between coats.  Back prime concealed surfaces before installation.

G. Metal Doors to be Painted:  Prime metal door top and bottom edge surfaces.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations
in "MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

D. Sand wood and metal surfaces lightly between coats to achieve required finish.

E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior
to applying next coat.

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 09 9300

STAINING AND TRANSPARENT FINISHING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of stains and transparent finishes.

1.02 REFERENCE STANDARDS

A. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2016.

B. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2015.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product
category.

2. MPI product number (e.g. MPI #33).

3. Manufacturer's installation instructions.

4. If proposal of substitutions is allowed under submittal procedures, explanation of
substitutions proposed.

C. Manufacturer's Instructions:  Indicate special surface preparation procedures.

D. Manufacturer's Qualification Statement.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.

2. Extra Stain and Transparent Finish Materials:  1 gallon of each color and type; from the
same product run, store where directed.

3. Label each container with color and type in addition to the manufacturer's label.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum three years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of stain or transparent finish, brand name,
lot number, brand code, coverage, surface preparation, drying time, cleanup requirements,
color designation, and instructions for mixing and reducing.
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C. Stain and Transparent Finish Materials:  Store at minimum ambient temperature of 45 degrees
F and a maximum of 90 degrees F, in ventilated area, and as required by manufacturer's
instructions.

1.06 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by manufacturer of stains and transparent finishes.

B. Follow manufacturer's recommended procedures for producing best results, including testing
of substrates, moisture in substrates, and humidity and temperature limitations.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide finishes used in any individual system from the same manufacturer; no exceptions.

B. Transparent Finishes:

1. Base Manufacturer:  Cabot.

2.02 STAINS AND TRANSPARENT FINISHES - GENERAL

A. Finishes:

1. Provide finishes capable of being readily and uniformly dispersed to a homogeneous
coating, with good flow and brushing properties, and capable of drying or curing free of
streaks or sags.

2. Provide materials that are compatible with one another and the substrates indicated
under conditions of service and application, as demonstrated by manufacturer based on
testing and field experience.

3. Supply each finish material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Colors:  As indicated on drawings.

2.03 EXTERIOR STAIN AND TRANSPARENT FINISH SYSTEMS

A. Finish on Wood:

1. P2: Stain:  Exterior Semi-Transparent Stain for Wood, Water Based; MPI #156.

a. Products:

1) Cabot Gold; tint to match existing siding.

2) Substitutions:  Section 01 6000 - Product Requirements.

2.04 ACCESSORY MATERIALS

A. Accessory Materials:  Cleaning agents, cleaning cloths, sanding materials, and clean-up
materials as required for final completion of finished surfaces.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
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B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially effect proper application.

C. If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply
finishes unless moisture content of surfaces are below the following maximums:

1. Wood:  15 percent, measured in accordance with ASTM D4442.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.  Seal knots,
pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried;
sand between coats.  Back prime concealed surfaces before installation.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations
in "MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

D. Reinstall items removed prior to finishing.

3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 22 0500 

COMMON WORK RESULTS FOR PLUMBING 

PART 1  GENERAL 

1.01 SCOPE 

A. All provisions of the Contract including the General and Supplementary Conditions and the General 
Requirements apply to this work. 

1.02 WORK INCLUDED 

A. The work to be included in these and all other mechanical subsections shall consist of providing, 
installing, adjusting and setting into proper operation complete and workable systems for all items 
shown on the drawings, described in the specifications or reasonably implied.  This shall include the 
planning and supervision to coordinate the work with other crafts and to maintain a proper time 
schedule for delivery of materials and installation of the work. 

B. Division 01 of the specifications is to be specifically included as well as all related drawings. 

1.03 RELATED WORK 

A. Related Work Specified Elsewhere: 

1. Fire Suppression Specifications:  Division 21. 

2. Heating, Ventilating and Air Conditioning (HVAC) Specifications:  Division 23. 

3. Electrical Specifications:  Division 26. 

4. Motors and Connections:  Division 26. 

5. Starters and Disconnects:  Division 26. 

B. Unless otherwise indicated on the electrical drawings or the electrical schedules, provide all 
mechanical equipment motors, motor starters, thermal overload switches, control relays, time 
clocks, thermostats, motor operated valves, float controls, damper motors, electric switches, 
electrical components, wiring and any other miscellaneous Division 22 controls. Disconnect 
switches are included in the electrical work, unless specifically called out on mechanical plans. 

C. Carefully coordinate all work with the electrical work shown and specified elsewhere. 

1.04 REFERENCED CODES - LATEST ADOPTED EDITION 

A. NFPA 13   Installation of Sprinkler Systems. 

B. NFPA 70   National Electrical Code (NEC). 

C. IMC    International Mechanical Code. 

D. UPC    Uniform Plumbing Code. 

E. IECC    International Energy Conservation Code. 

F. IFC    International Fire Code.  

G. IFGC    International Fuel Gas Code. 

H. IBC    International Building Code. 

1.05 PROJECT RECORD DRAWINGS 

A. In addition to other requirements of Division 01, mark up a clean set of drawings as the work 
progresses to show the dimensioned location and routing of all mechanical work which will 



 5/4/2020 

LAKE ROAD FIRE HALL ADDITION  SECTION - 22 0500 

DILLINGHAM, AK COMMON WORK RESULTS FOR PLUMBING 

 

LAKE ROAD FIRE HALL ADDITION 22 0500 - 2 COMMON WORK RESULTS  

FOR PLUMBING 

 

become permanently concealed.  Show routing of work in concealed blind spaces within the 
building. Show exact dimensions of buried piping off of columns or exterior walls. 

B. Maintain record documents at job site in a clean, dry and legible condition. Keep record documents 
available for inspection by the Project Manager. 

C. Show the location of all valves and their appropriate tag identification. 

D. At completion of project, deliver these drawings to the Owner and obtain a written receipt. 

1.06 SUBMITTALS 

A. See General Conditions and the General Requirements in Division 01 regarding submittals. 

B. Submit by specification section complete and all at one time; partial submittals will not be 
considered.  Submittals shall be in booklet form.  The data shall be arranged and indexed under 
basic categories.  A typewritten index shall be included with dividers and identifying tabs between 
sections and references to sections of specifications.  

C. Catalog sheets shall be complete and the item or model to be used shall be clearly marked, and 
identified as to which item in the specifications or on the drawings is being submitted and with 
drawing fixture number where applicable.   

D. Only submit on items specifically required by each specification section. If a submittal has not been 
requested, it will not be reviewed. 

E. Provide shop drawings with calculations for selection of seismic/wind restraints in accordance with 
IBC and ASCE 7, certified by a qualified professional engineer, licensed in the State of Alaska.  
Seismic calculations shall be based upon Seismic Category D. Seismic calculations for all 
components shall utilize an IP of 1.0 for seismic calculations. 

1.07 OPERATING AND MAINTENANCE MANUALS 

A. Submit maintenance manuals to the Owner covering all equipment, fixtures, devices, etc. installed 
by the Contractor. 

B. The operation and maintenance manuals shall be submitted by specification section complete and 
all at one time; partial operations and maintenance manual submittals will not be considered.  The 
Operation and maintenance manuals shall be provided in booklet Format. The data in the 
electronic file shall be arranged and indexed under basic categories. An index shall be included with 
bookmarks and identifying tabs between sections and references to sections of specifications.  The 
operation and maintenance manuals shall be bound in a loose leaf three ring binder with 
reinforced holes in the sheets so as to prevent lost pages. The manual shall contain, but not limited 
to, the following types of information: 

1. Cover sheet with name, address, telephone number of Contractor, General Contractor and 
major equipment suppliers. 

2. Catalog cuts of all equipment, fixtures, etc. installed (Marked to identify the specific items 
used). 

3. Manufacturer's maintenance and overhaul instruction booklets including exploded views. 

4. Identification numbers of all parts and nearest sources for obtaining parts and services. 

5. Reduced scale drawings of the control system and a verbal description of how these controls 
operate. 

6. A copy of the final test and balance report. 

7. A copy of valve schedule and reduced scale drawings showing valve locations. 
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8. Written summary of instructions to Owner. 

9. All manufacturers' warranties and guarantees.  

10. Contractors Warranty Letter. 

C. A periodic maintenance form that includes all of the equipment shall be provided with the 
maintenance manual.  The form shall list each piece of equipment and how often maintenance is 
required (daily, weekly, monthly, annually).  Opposite each task shall be squares for check-off for a 
full year (initials) to verify that the tasks are being done. 

1.08 HANDLING 

A. See General Conditions and the General Requirements in Division 01 regarding material handling. 

B. Deliver packaged materials to job site in unbroken packages with manufacturer's label, and store to 
facilitate inspection and installation sequence.  All items must be labeled and identified as to make, 
size and quality. 

1.09 SUBSTITUTIONS 

A. See General Conditions and the General Requirements in Division 01 for substitution request 
procedures. 

B. In accordance with the General Conditions and the General Requirements in Division 01, 
Substitution and Product Options, all substitute items must fit in the available space, and be of 
equal or better quality including efficiency performance, size, and weight, and must be compatible 
with existing equipment.  The Owner shall be the final authority regarding acceptability of 
substitutes. 

1.10 DIMENSIONS 

A. Before ordering any material or doing any work, the Contractor shall verify all dimensions, including 
elevations, and shall be responsible for the correctness of the same. No extra charge or 
compensation will be allowed on account of differences between actual dimensions and 
measurements indicated on the drawings. 

B. Any differences, which may be found, shall be submitted to the Owner for consideration before 
proceeding with the work. 

1.11 MANUFACTURER'S DIRECTIONS 

A. All manufactured articles shall be applied, installed and handled as recommended by the 
manufacturer, unless specifically called out otherwise. Advise the Architect/Engineer of any such 
conflicts before installation. 

1.12 PERMITS, FEES, ETC. 

A. The Contractor under each Division of these specifications shall arrange for a permit from the local 
authority.  The Contractor shall pay for any inspection fees or other fees and charges required by 
ordinance, law, codes and these specifications. 

1.13 TESTING 

A. The Contractor under each section shall at his own expenses perform the various tests as specified 
and required by the Architect and as required by applicable code, the State and local authorities.  
The Contractor shall furnish all fuel and materials necessary for making tests.   

1.14 TERMINOLOGY 

A. Whenever the words "furnish", "provide", "furnish and install", "provide and install", and/or similar 
phrases occur, it is the intent that the materials and equipment described be furnished, installed 
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and connected under this Division of the Specifications, complete for operation unless specifically 
noted to the contrary. 

B. Where a material is described in detail, listed by catalogue number or otherwise called for, it shall 
be the Contractor's responsibility to furnish and install the material. 

C. The use of the word "shall" conveys a mandatory condition to the contract. 

D. "This section" refers to the section in which the statement occurs. 

E. "The project" includes all work in progress during the construction period. 

F. In describing the various items of equipment, in general, each item will be described singularly, 
even though there may be a multiplicity of identical or similar items.   

1.15 SCHEDULE OF WORK 

A. The work under the various sections must be expedited and close coordination will be required in 
executing the work.  The various trades shall perform their portion of the work at such times as 
directed so as to meeting scheduled completion dates, and to avoid delaying any other trade.  The 
Architect will set up completion dates. Each contractor shall cooperate in establishing these times 
and locations and shall process his work so as to ensure the proper execution of it. 

1.16 COOPERATION AND CLEANING UP 

A. The contractor for the work under each section of the specifications shall coordinate his work with 
the work described in all other sections of the specifications to the end that, as a whole, the job 
shall be a finished one of its kind, and shall carry on his work in such a manner that none of the 
work under any section of these specifications shall be handicapped, hindered or delayed at any 
time. 

B. At all times during the progress of the work, the Contractor shall keep the premises clean and free 
of unnecessary materials and debris.  The Contractor shall, on direction at any time from the 
Architect, clear any designated areas or area of materials and debris.  On completion of any portion 
of the work, the Contractor shall remove from the premises all tools and machinery and all debris 
occasioned by the work, leaving the premises free of all obstructions and hindrances.   

1.17 WARRANTY 

A. Unless a longer warranty is hereinafter called for, all work, materials and equipment items shall be 
warrantied for a period of one year after acceptance by the Owner.  All defects in labor and 
materials occurring during this period, as determined by the Architect/Engineer, shall be repaired 
and/or replaced to the complete satisfaction of the Architect/Engineer.  Guarantee shall be in 
accordance with Division 01. 

1.18 COMPLETION REQUIREMENTS 

A. In accordance with the General Conditions and the General Requirements in Division 01, Project 
Closeout; before acceptance and final payment, the Contractor shall furnish: 

1. Accurate project record drawings, shown in red ink on prints, showing all changes from the 
original plans made during installation of the work. 

2. Contractors One Year Warranty. 

3. All Manufacturers’ Guarantees. 

4. Operation and Maintenance Manuals. 
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1.19 INSPECTION OF SITE - REMODEL PROJECTS 

A. The accompanying plans do not indicate completely the existing mechanical installations.  The 
bidders for the work under these sections of the specifications shall inspect the existing 
installations and thoroughly acquaint themselves with conditions to be met and the work to be 
accomplished in removing and modifying the existing work, and in installing the new work in the 
present building and underground serving to and from that structure.  Failure to comply with this 
shall not constitute grounds for any additional payments in connection with removing or modifying 
any part of the existing installations and/or installing any new work.   

1.20 RELOCATION OF EXISTING INSTALLATIONS 

A. There are portions of the existing mechanical systems, and electrical systems, which shall remain in 
use to serve the finished building in conjunction with the indicated new installations.  By actual 
examination at the site, each bidder shall determine those portions of the remaining present 
installations, which must be relocated to avoid interference with the installations of new work of 
his particular trade and that of all other trades.  All such existing installations, which interfere with 
new installations, shall be relocated by the Contractor. 

1.21 SALVAGE MATERIALS 

A. The Contractor shall remove existing fixtures, equipment and other items associated with the 
plumbing systems where no longer required for the project.  Where such items are exposed to 
view or uncovered by any cutting or removal of general construction and has no continuing 
function (as determined by the Architect/Engineer), they shall be removed. 

B. All items or materials removed from the project shall be made available for the Owner's inspection.  
The Owner retains the option to claim any item or material.  Contractor shall deliver any claimed 
item or material in good condition to the place designated by the Owner.  All items not claimed 
become the property of the contractor and shall be removed from the site. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. All equipment shall be regularly cataloged items of the manufacturer and shall be supplied as a 
complete unit in accordance with the manufacturer's standard specifications along with any 
optional items required for proper installation unless otherwise noted.  Maintain manufacturer's 
identification, model number, etc. on all equipment at all times.   

B. Where more than one of an item is to be provided, all of the items shall be identical manufacture, 
make, model, color, etc.  

2.02 RESTRICTED MATERIALS 

A. No materials containing asbestos in any form shall be allowed.  

B. No solder or flux containing lead shall be used on this project. 

C. Any pipe or plumbing fitting or fixture, any solder, or any flux utilized on this project shall be "lead 
free" in accordance with the Safe Drinking Water Act, Section 1417.  "Lead free" materials utilized 
in domestic water system shall not contain more than 0.2 percent lead when used with respect to 
solder and flux; and not more than a weighted average of 0.25 percent lead when used with 
respect to the wetted surfaces of pipes, pipe fittings, plumbing fittings, and fixtures.  All materials 
utilized in domestic water system shall be certified by an ANSI accredited organization to conform 
to ANSI/NSF Standard 61. 
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D. Where materials or equipment provided by this Contractor are found to contain restricted 
materials, such items shall be removed and replaced with non-restricted materials items. Entire 
cost of restricted materials removal and disposal and cost of installing new items shall be the 
responsibility of the Contractor for those restricted materials containing items installed by the 
Contractor. 

2.03 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

A. Plastic Nameplates: Laminated plastic with engraved letters. 

B. Plastic Tags: Laminated plastic with engraved letters, minimum 1-1/2 inches diameter. 

C. Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or 
pipe covering. 

D. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and 
printed markings. 

E. Plastic Underground Pipe Markers: Bright colored continuously printed plastic ribbon tape, for 
direct burial service. 

2.04 PIPE HANGERS AND SUPPORTS  

A. Acceptable Manufacturers: 

1. Anvil. 

2. B-Line Systems, Inc. 

3. Erico. 

4. PHD Manufacturing, Inc. 

5. Tolco. 

B. Plumbing Piping - DWV: 

1. Conform to ANSI/MSS SP58. 

2. Hangers for Pipe Sizes ½ to 1-½ Inch: Malleable iron or carbon steel, adjustable swivel, split 
ring.  

3. Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.  

4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

5. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook. 

6. Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel clamp.  

7. Vertical Support: Steel riser clamp.  

8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 
pier or steel support. 

9. Copper Pipe Support: Carbon steel ring, adjustable, copper plated with neoprene isolation 
pad. 

C. Plumbing Piping - Water: 

1. Conform to ANSI/MSS SP58. 

2. Hangers for Pipe Sizes ½ to 1-½ Inch: Malleable iron or carbon steel, adjustable swivel, split 
ring.  

3. Hangers for Cold Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.  
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4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

5. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over: Steel channels with welded 
spacers and hanger rods, cast iron roll.  

6. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook. 

7. Vertical Support: Steel riser clamp.  

8. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 
and concrete pier or steel support. 

9. Copper Pipe Support: Carbon steel ring, adjustable, copper plated with neoprene isolation 
pad. 

10. Design hangers to allow installation without disengagement of supported pipe.   

11. Copper Plating:  All hanger elements in metal-to-metal contact with copper pipe, except 
hanger rings with factory-applied 1/16 inch minimum thick plastic or tape cushion strip over 
all contact surfaces. 

12. Strut Type Pipe Hanging System:  Unistrut P-1000 series; framing members shall be No. 12 
gage formed steel channels, 1-5/8 inch square, conforming to ASTM A 570 GR33, one side of 
channel shall have a continuous slot with inturned lips; framing nut with grooves and spring 
1/2 inch size, conforming to ASTM 675 GR60; screws conforming to ASTM A 307; fittings 
conforming to ASTM A 575; all parts enamel painted or electro-galvanized. 

D. Shield for Insulated Piping 1-½ Inches and Smaller: 18 gauge galvanized steel shield over insulation 
in 180º segments, minimum 12 inches long at pipe support.   

E. Shield for Insulated Piping 2 Inches and Larger:  Hard block, calcium silicate insert, 180° segment, 12 
inch minimum length, block thickness same as insulation thickness, flame resistant vapor barrier 
covering and 18 gauge galvanized shield.   

F. Shields for Vertical Copper Pipe Risers: Galvanized steel pipe. 

2.05 HANGER RODS  

A. Steel Hanger Rods: Mild steel, threaded both ends, threaded one end, or continuous threaded.  
Minimum Hanger Rod Sizes: 

PIPE AND TUBE SIZE 
(INCHES) 

ROD SIZE 

(INCHES) 

¼-4 3/8 

2.06 SLEEVES  

A. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Form 
with steel pipe or 18 gauge galvanized steel for 4 inch diameter and larger, 22 gauge up to 3" 
diameter.   

B. Caulk:  Fire stop sealant in compliance with ASTM E814, UL 1479 and Division 07. 

C. Mechanical Sleeve Seals: Modular mechanical type, consisting of interlocking synthetic rubber links 
shaped to continuously fill annular space between object and sleeve, connected with bolts and 
pressure plates causing rubber sealing elements to expand when tightened, providing watertight 
seal and electrical insulation.  
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2.07 ACCEPTABLE MANUFACTURERS: SEISMIC RESTRAINT 

A. Seismic Restraint shall be manufactured by: 

1. Amber/Booth. 

2. Cooper Industries.  

3. International Seismic Application Technology. 

4. Kinetics Noise Control. 

5. Mason Industries. 

6. Vibro-Acoustics. 

B. Substitutions:  Items of same function and performance are acceptable in conformance with 
Division 01. 

2.08 SEISMIC BRACING AND SUPPORT OF SYSTEMS AND COMPONENTS 

A. General: 

1. Seismic restraint designer shall coordinate all attachments with the structural engineer of 
record. 

2. Design analysis shall include calculated dead loads, static seismic loads, and capacity of 
materials utilized for the connection of the equipment or system to the structure. 

3. Analysis shall detail anchoring methods, bolt diameter, and embedment depth. 

4. All seismic restraint devices shall be designed to accept without failure the forces calculated 
per the applicable building code and as summarized in installation requirements. 

5. The total height of the structure (h) and the height of the system to be restrained within the 
structure (z) shall be determined in coordination with architectural plans and the General 
Contractor. 

B. Friction from gravity loads shall not be considered resistance to seismic forces. 

2.09 SEISMIC BRACING COMPONENTS 

A. Steel strut shall be 1-5/8 wide in varying heights and mig-welded combinations as required to meet 
load capacities and designs indicated.  A material heat code, part number, and manufacturer's 
name shall be stamped on all strut and fittings to maintain traceability to material test reports. 

1. Material for epoxy painted strut:  ASTM A1011, SS, Grade 33. 

2. Material for pre-galvanized strut:  ASTM A653, SS, Gr. 33. 

3. Material for Hot-Dip Galvanized strut: ASTM A1011, SS, Grade 33 and hot-dip galvanized after 
fabrication in accordance with ASTM A123. 

4. Material for fittings and accessories: ASTM A907 Gr. 33, Structural Quality or ASTM A1011, SS. 
Gr.33. 

5. Fittings and accessories:  Products shall be of the same manufacturer as strut and designed 
for use with that product.  

PART 3  EXECUTION 

3.01 DRAWINGS 

A. The drawings are partly diagrammatic, not necessarily showing all offsets or exact locations of 
piping and ducts, unless specifically dimensioned.  The contractor shall provide all materials and 
labor necessary for a complete and operable system.  Complete details of the building which affect 
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the mechanical installation may not be shown. For additional details, see Architectural, Structural 
and Electrical Drawings.  Coordinate work under this section with that of all related trades. 

3.02 INSTALLATION 

A. All work shall comply with the latest adopted applicable codes and ordinances including, but not 
limited to, the IMC, UPC, IBC, NEC, NFPA, IECC, IFGC and IFC Standards; all local and state 
amendments to all codes and standards. 

B. Obtain and pay for all inspection fees, connection charges and permits as a part of the Contract. 

C. Compliance with codes and ordinances shall be at the Contractor's expense. 

3.03 MEASUREMENTS 

A. Verify all measurements on the job site. 

B. Locate all equipment on the centers of walls, openings, spaces, etc., unless specified otherwise.   

C. Check all piping, equipment, etc. to clear openings. 

D. Rough-in dimensions shall be per manufacturer's recommendations and in compliance with current 
ADA and ANSI 117.1 standards. 

3.04 OPERATING INSTRUCTIONS 

A. Before the facility is turned over to the Owner, instruct the Owner or Owner's personnel in the 
operation, care and maintenance of all systems and equipment under the jurisdiction of the 
Mechanical Division.  These instructions shall also be included in a written summary in the 
Operating Maintenance Manuals.  

B. The Operation and Maintenance Manuals shall be utilized for the basis of the instruction. Provide a 
minimum of four hours of onsite instruction to the owner designated personnel. 

C. When required by individual specification sections provide additional training on plumbing systems 
and equipment as indicated in the respective specification section. 

D. Provide schedule for training activities for review prior to start of training. 

3.05 SYSTEM ADJUSTING 

A. Each part of each system shall be adjusted and readjusted as necessary to ensure proper 
functioning of all plumbing systems.  Test all plumbing equipment, fixtures and piping for proper 
water distribution, drainage, pressure and flow, adjust systems as required to eliminate splashing, 
noise and vibration.   

3.06 CUTTING, FITTING, REPAIRING, PATCHING AND FINISHING 

A. Arrange and pay for all cutting, fitting, repairing, patching and finishing of work by other trades 
where it is necessary to disturb such work to permit installation of mechanical work.  Perform work 
only with craftsmen skilled in their respective trades. 

B. Avoid cutting, insofar as possible, by setting sleeves, frames, etc. and by requesting openings in 
advance. Assist other trades in securing correct location and placement of rough-frames, sleeves, 
openings, etc. for piping. 

C. Cut all holes neatly and as small as possible to admit work. Include cutting where sleeves or 
openings have been omitted. Perform cutting in a manner so as not to weaken walls, partitions or 
floors.  Drill holes required to be cut in floors without breaking out around holes. 
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3.07 PAINTING 

A. Perform all of the following painting in accordance with provisions of Division 09 with colors as 
selected by the Architect. Provide the following items as a part of mechanical work: 

1. Factory applied prime and finish coats on mechanical equipment. 

2. Factory applied prime and finish coat on all air registers, grilles and diffusers, unless otherwise 
specified. 

3. Factory applied prime coat on access doors. 

4. Pipe identification where specified. 

B. If factory finish on any equipment furnished is damaged in shipment or during construction, refinish 
to equal original factory finish. 

3.08 IDENTIFICATION 

A. Tag all valves with heat resistant laminated plastic labels or brass tags engraved with readily legible 
letters.  Securely fasten to the valve stem or bonnet with beaded chain.  Provide a framed, 
typewritten directory under glass, and installed where directed.  Provide complete record drawings 
that show all valves with their appropriate label. Seton 250-BL-G, or 2961.20-G, 2” round or equal. 

B. Label all equipment with heat resistant laminated plastic labels having engraved lettering ½" high.  
If items are not specifically listed on the schedules, consult the Engineer concerning designation to 
use.  Seton engraved Seton-Ply nameplates or equal. 

C. Identify piping to indicate contents and flow direction of each pipe exposed to view by a labeled 
sleeve in letters readable from floor at least once in each room and at intervals of not more that 
20' apart and on each side of partition penetrations.  Coloring scheme in accordance with ANSI 
A13.1-1981, Seton Opti-Code or equal. 

3.09 PIPE HANGERS AND SUPPORTS  

A. Support plumbing piping in accordance with the latest adopted edition of the UPC.  

B. Support horizontal piping as follows:  

 

MATERIALS TYPES OF JOINTS HORIZONTAL VERTICAL 

Cast-Iron Hub-
less 

Shielded Coupling 
Every other joint, unless 
over 4 feet then support 
each joint 1,2,3.4 

Base and each floor, 

not to exceed 15 feet 

Copper Tube 
and Pipe 

Soldered or Brazed 
1 ½ inches and smaller, 6 
feet; 2 inches and larger,  
10 feet 

Each floor, not to ex-
ceed 10 feet4 

Schedule 40 PVC 
and ABS DWV 

Solvent Cemented 
All sizes, 4 feet; allow for  
expansion every 30 feet 
3,5 

Base and each floor’     
provide mid-story 
guides; provide for ex-
pansion every 30 feet5 

Copper Mechanical 
In accordance with standards acceptable to the Au-
thority Having Jurisdiction 
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MATERIALS TYPES OF JOINTS HORIZONTAL VERTICAL 

PEX 
Cold Expansion, Insert 
and Compression 

1 inch and smaller, 32 
inches;  1 ¼ inches and 
larger, 4 feet 

Base and each floor;     
provide mid-story 
guides 

Polypropylene 
(PP) 

Fusion weld (socket, 
butt, saddle, electro-
fusion), threaded 
(metal threads only), 
or mechanical 

1 inch and smaller, 32 
inches;  1 ¼ inches and 
larger, 4 feet6 

Base and each floor;  

provide mid-story 
guides6 

Notes: 
1  Support adjacent to joint, not to exceed 18 inches. 
2  Brace not to exceed 40 foot intervals to prevent horizontal movement. 
3  Support at each horizontal branch connection. 
4  Hangers shall not be placed on the coupling. 
5   See the appropriate IAPMO Installation Standard for expansion and other special requirements.  
6   See manufacturer installation instructions for additional requirements.  

C. Install hangers to provide minimum ½ inch space between finished covering and adjacent work.   

D. Place a hanger within 12 inches of each horizontal elbow. 

E. Use hangers with 1-½ inch minimum vertical adjustment.   

F. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between 
hangers.   

G. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.   

H. Where several pipes can be installed in parallel and at the same elevation, provide multiple or 
trapeze hangers.   

I. Support riser piping independently of connected horizontal piping.   

J. Provide transverse seismic support for all piping systems. 

3.10 SEISMIC RESTRAINT 

A. General: 

1. All piping and equipment shall be restrained to resist seismic/wind forces per the applicable 
building code(s) as a minimum. Restraint attachments shall be made by bolts, welds or a 
positive fastening method.  Friction shall not be considered. All attachments shall be proven 
capable of accepting the required wind load by calculations. Additional requirements 
specified herein are included specifically for this project. 

2. Install seismic and wind restraint devices per the manufacturer's submittals.  Any deviation 
from the manufacturer's instructions shall be reviewed and approved by the manufacturer. 

3. Attachment to structure for suspended pipe and equipment:  If specific attachment is not 
indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, 
or at concrete members. 

4. Wall penetrations may be used as bracing locations provided the wall can provide adequate 
resistance without significant damage.   

5. Provide hanger rod stiffeners where indicated or as required to prevent buckling of rods due 
to seismic forces. 
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6. Where rigid restraints are used on equipment or piping, support rods for the equipment or 
piping at restraint locations must be supported by anchors rated for seismic use.  Post-
installed concrete anchors must be in accordance with ACI 355.2. 

7. Ensure housekeeping pads have adequate space to mount equipment and seismic restraint 
devices and shall also be large enough to ensure adequate edge distance for restraint anchor 
bolts to avoid housekeeping pad breakout failure. 

B. Piping Systems: 

1. Provide seismic cable restraints on the following: 

a. All piping greater than 3" (75 mm) nominal diameter. 

b. All piping systems assigned a component importance factor, Ip, of 1.5 with a nominal 
pipe diameter greater than 1" (25 mm) or trapeze-supported piping with combined 
operating weight over 10 lbs/ft (15 kg/m). 

2. "12-inch rule", where pipe can be exempted from seismic restraint based on the length of the 
support rods, is accepted if one of the following conditions are met: 

a. Hangers are detailed to avoid bending of the hangers and their attachment; and 
provisions are made for piping to accommodate expected deflections. The maximum 
stress due to combined loading including bending in the hangers must be less than 
21.6 ksi. 

b. Isolation hangers are added to hanger rod to provide swivel joint and to prevent 
bending moment in hanger.  

3. Restraint spacing: 

a. For ductile piping, space lateral supports a maximum of 40' (12 m) o.c., and 
longitudinal supports a maximum of 80' (24 m) o.c.   

b. For non-ductile piping (e.g., cast iron, PVC) space lateral supports a maximum of 20' (6 
m) o.c., and longitudinal supports a maximum of 40' (12 m) o.c.  

c. For piping with hazardous material inside (e.g., fuel oil) space lateral supports a 
maximum of 20' (6 m) o.c., and longitudinal supports a maximum of 40' (12 m) o.c. 

d. For pipe risers, restrain the piping at floor penetrations using the same spacing 
requirements as above. 

4. Brace a change of direction longer than 12' (3.7 m). 

5. Longitudinal restraints for single pipe supports shall be attached directly to the pipe, not to 
the pipe hanger. 

6. For supports with multiple pipes (trapezes), secure pipes to trapeze member with clamps 
approved for application. 

7. Piping on roller supports shall include a second roller support located on top of the pipe at 
each restraint location to provide vertical restraint. 

C. Install restraint cables so they do not bend across edges of adjacent equipment or building 
structure. 

D. Install flexible metal hose loops in piping which crosses building seismic joints, sized for the 
anticipated amount of movement. 

E. Install flexible piping connectors where adjacent sections or branches are supported by different 
structural elements, and where the connections terminate with connection to equipment that is 
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anchored to a different structural element from the one supporting the connections as they 
approach equipment. 

F. Coordinate seismic restraints with thermal expansion compensators, guides and anchor points.  
Thermal expansion anchor points shall be designed to accommodate seismic forces. 

3.11 INSTALLATION OF EQUIPMENT 

A. Unless otherwise indicated, mount all equipment and install in accordance with manufacturer's 
recommendations and approved submittals. 

B. Maintain manufacture recommended minimum clearances for access and maintenance. 

C. Where equipment is to be anchored to structure, furnish and locate necessary anchoring and 
vibration isolation devices. 

D. Furnish all structural steel, such as angles, channels, beams, etc. required to support all piping, 
equipment and accessories installed under this Division.  Use structural supports suitable for 
equipment specified or as indicated.  In all cases, support design will be based upon data contained 
in manufacturer's catalog.   

E. Openings:  Arrange for necessary openings in buildings to allow for admittance and reasonable 
maintenance or replacement of all equipment furnished under this Contract. 

F. Access Doors: Provide as necessary for reasonable maintenance of all equipment valves, controls, 
etc. 

END OF SECTION 
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SECTION 22 07 00 

PLUMBING INSULATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Piping Insulation. 

B. Jackets and Accessories. 

1.02 RELATED WORK 

A. Division 09 - Painting: Painting Insulation Jacket. 

B. Section 22 0500 - Common Work Results for Plumbing.  

1.03 REFERENCES 

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of 
the Heat Flow Meter Apparatus. 

B. ANSI/ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form. 

C. ASTM C450 - Standard Practice for Fabrication of Thermal Insulating Fitting Covers for NPS Piping, 
and Vessel Lagging. 

D. ANSI/ASTM C547 - Mineral Fiber Preformed Pipe Insulation. 

E. ANSI/ASTM C552 - Cellular Glass Block and Pipe Thermal Insulation. 

F. ANSI/ASTM C553 - Mineral Fiber Blanket and Felt Insulation. 

G. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for 
Nominal Sizes of Pipe and Tubing (NPS System). 

H. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for Thermal 
Insulation. 

I. ASTM C1427 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form. 

J. ASTM E84 - Surface Burning Characteristics of Building Materials. 

K. NFPA 255 - Surface Burning Characteristics of Building Materials. 

1.04 SUBMITTALS 

A. Submit product data under provisions of Division 01. 

B. Include product description, thickness for each service, and locations. 

C. Submit manufacturer's installation instructions. 

1.05 QUALITY ASSURANCE 

A. Applicator: Company specializing in piping insulation application with three years minimum 
experience. 

B. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters. 

C. Materials: Flame spread/smoke developed rating of 25/50 in accordance with UL 723, ASTM E84, 
or NFPA 255. 

D. Factory fabricated fitting covers manufactured in accordance with ASTM C450. 
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1.06 DELIVERY STORAGE AND HANDLING 

A. Division 01 - Product Requirements: Requirements for transporting, handling, storing, and 
protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification, 
including product density and thickness. 

C. Shipment of materials from manufacturer to installation location shall be in weather tight 
transportation. 

D. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, by 
storing in original wrapping. 

1.07 ENVIRONMENTAL REQUIREMENTS 

A. Install insulation only when ambient temperature and humidity conditions are within range 
recommended by manufacturer. 

1.08 FIELD MEASURMENTS 

A. Verify field measurements prior to fabrication. 

1.09 WARRANTY 

A. Division 01- Execution and Closeout Requirements: Product warranties and product bonds. 

PART 2  PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Armacell. 

B. Certain-Teed. 

C. IMCOA. 

D. Johns Manville. 

E. Knauf. 

F. Owens-Corning. 

G. Nomaco. 

H. Pittsburgh - Corning. 

I. K-Flex USA. 

J. Armstrong. 

K. TRUEBRO. 

L. Substitutions: Under provisions of Division 01.  

2.02 INSULATION - PIPING 

A. Type A: Glass fiber, rigid, molded, non-combustible insulation; ANSI/ASTM C547; 'k' value of 0.23 at 
75º F, rated from 0º F to 850º F, vapor retarder jacket of Kraft paper bonded to aluminum foil, self-
sealing lap and butt strips; Johns Manville "Micro-Lok" or approved equal. 

B. Type B: Cellular glass; ANSI/ASTM C552; 'k' value of 0.29 at 75º F; 7.3 lbs./cu. ft. density; Pittsburgh 
Corning "Foamglass ONE" or approved equal. 

C. Type C: Expanded polystyrene; ANSI/ASTM C578; rigid closed cell; maximum water vapor 
transmission rating of 0.1 perms; 'k' value of 0.23 at 75º F.  
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D. Type D: Flexible unicellular polyolefin; ASTM C1427; 'k' value of 0.25 at 75º F ASTM C518; moisture 
vapor transmission of zero perm-inch ASTM E96; rated to 210º F; IMCOA “Imcolock” or approved 
equal. 

E. Type E: Elastomeric foam; EPDM-based closed-cell flexible foam, ASTM C534; flexible cellular 
elastomeric in sheet or pre-formed tube, ’k’ value of 0.26 at 75º F, max. service temp - 300º F, 
ASTM C534; max. flame spread = 50, max. smoke developed = 50, ASTM E84; UV-resistant 
coating/jacketing if exposed to sunlight; K-FLEX USA “Insul-Tube”, “Insul-Sheet”, or approved 
equal. 

2.03 FIELD APPLIED JACKET 

A. Vapor Barrier Jackets: Kraft reinforced foil vapor barrier with self-sealing adhesive joints. 

B. PVC Jackets and solvent welding adhesive: One piece, pre-molded type, Johns Manville “Zeston 
2000”, fitting covers and jacketing material.  Johns Manville “Perma-Weld” solvent welding 
adhesive. 

C. Re-Wettable Canvas Jacketing: , Fiberglass cloth made from texturized yarns, impregnated 
throughout with an inorganic fire retardant asbestos free adhesive; 20x14 thread count, 14.5 
oz./sq.yd, 0.04 inch thickness, 1,000º F upper temperature limit; GLT Products “Style 1989” or 
approved equal. 

2.04 INSULATION ACCESSORIES 

A. Adhesives: Waterproof and fire-retardant type.   

B. Canvas Lagging Adhesive: Fire resistive to NFPA 255. 

C. Impale Anchors: Galvanized steel, 12 gauge, self-adhesive pad.   

D. Joint Tape: Glass fiber cloth, open mesh.   

E. FSK Joint Tape; ASTM C1136 Foil-Scrim-Kraft (FSK) lamination coated with solvent acrylic pressure 
sensitive adhesive; capable of adhering to fibrous and sheet metal surfaces; tri-directionally 
reinforced 2x3 squares per inch fiberglass scrim; 9.5 mils thick, -40 to 240º F service temperatures; 
Venture Tape “1525CW” or approved equal.  

F. Tie Wire: Annealed steel, 16 gauge.   

G. Insulated pipe supports: Calcium silicate with galvanized steel jacket (min. 24 gauge); ANSI/ASTM 
C533; rigid white; 'k' value of 0.37 at 100º F, rated to 1,200º F; Thermal Pipe Shields “T-1000 Calsil” 
or equal.  

PART 3  EXECUTION 

3.01 PREPARATION 

A. Install materials after piping and equipment has been tested and approved. 

B. Clean surfaces for adhesives. 

C. Prepare surfaces in accordance with manufacturer's recommendations. 

3.02 INSTALLATION - PIPING 

A. Install materials in accordance with manufacturer's recommendations, building codes and industry 
standards. 

B. Continue insulation vapor barrier through penetrations except where prohibited by code. 

C. Locate insulation and cover seams in least visible locations. 

D. Neatly finish insulation at supports, protrusions, and interruptions. 
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E. Provide insulated cold pipes conveying fluids below ambient temperature with vapor retardant 
jackets with self-sealing laps.  Insulate complete system, including under fitting jackets. 

F. Provide insert fabricated of Schuller Thermo-12 or other heavy density insulating material suitable 
for temperature between support shield and piping on piping 1-½" inches or larger. [Insulation 
inserts shall not be less than the following lengths: 

1-½" to 2-½" pipe size 10" long 

3"  12" long 

G. For exterior applications, provide weather protection jacket or coating.  Insulated pipe, fittings, 
joints, and valves shall be covered with PVC or metal jacket. Jacket seams shall be located on 
bottom side of horizontal piping. 

H. Fully insulate all piping including all spaces under jacketing. 

I. Jackets: 

1. Indoor, Concealed Applications: Insulated pipes shall have vapor barrier jackets, factory-
applied.  Vapor barrier PVC fittings may also be used provided joints are sealed with solvent 
welding adhesive approved by the jacket manufacturer.  

2. For pipe exposed in mechanical equipment rooms or in finished spaces below 10 feet above 
finished floor, finish with PVC jacket and fitting covers or metal jacket. 

3. Insulate all exposed trap arms, drains, and hot water supplies for handicap protection on 
handicap accessible fixtures. 

3.03 SCHEDULE - PIPING 

PIPING TYPE PIPE SIZE 

Inch 

MINIMUM 
INSULATION 
THICKNESS 

Inch 

Domestic Cold Water  A, C, D , E All Sizes 1” 

Vent Through Roof A, C, D, E All Sizes 1" 

Piping Exposed to Freezing A, C, D, E All Sizes 2" 

END OF SECTION 
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SECTION 22 1000 

PLUMBING PIPING 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Sanitary Sewer Piping. 

B. Water Piping. 

C. Valves. 

D. Backflow Preventers. 

E. Cleanouts. 

F. Trap Primer Valves. 

1.02 RELATED WORK  

A. Division 02 - Excavating, Backfilling, Trenching. 

B. Section 22 0500 – Common Work Results for Plumbing.   

C. Section 22 0700 - Plumbing Insulation.  

D. Section 22 1500 - General Service Compressed Air. 

1.03 QUALITY ASSURANCE  

A. Valves: Manufacturer's name and pressure rating marked on valve body.   

B. Any pipe or plumbing fitting or fixture, any solder, or any flux utilized on this project shall be “lead 
free” in accordance with the Safe Drinking Water Act, Section 1417.  “Lead free” materials utilized 
in domestic water system shall not contain more than 0.2 percent lead when used with respect to 
solder and flux; and not more than a weighted average of 0.25 percent lead when used with 
respect to the wetted surfaces of pipes, pipe fittings, plumbing fittings, and fixtures.  All materials 
utilized in domestic water system shall be certified by an ANSI accredited organization to conform 
to ANSI/NSF Standard 61. 

C. Welding Materials and Procedures: Conform to ASME Code and applicable state labor regulations. 

D. Welders Certification: In accordance with ANSI/ASME Sec 9. 

1.04 SUBMITTALS  

A. Submit product data under provisions of Division 01. 

B. Include data on pipe materials, pipe fittings, valves and accessories.   

1.05 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site under provisions of Division 01. 

B. Store and protect products under provisions of Division 01. 

C. Deliver and store valves in shipping containers with labeling in place. 

PART 2  PRODUCTS  

2.01 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING  

A. Cast Iron Pipe: ASTM A74 service weight. Fittings: Cast iron.  Joints: Hub-and-spigot, CISPI HSN 
compression type with ASTM C564 neoprene gaskets.   
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B. Cast Iron Pipe: CISPI 301, hubless, service weight. Fittings: Cast iron.  Joints: Neoprene gaskets and 
stainless steel clamp-and-shield assemblies, Husky Series 4000 or approved equal. 

C. Copper Tubing: ASTM B306, DWV.  Fittings: ASME B16.3, cast bronze, or ASME B16.29, wrought 
copper.  Joints: ASTM B32, solder, Grade 95TA; Flux: ASTM B813.   

D. ABS Schedule 40 Cellular Core (Foam Core) Pipe: Pipe and fittings shall be manufactured from ABS 
compound with a cell class of 42222 for pipe and 32222 for fittings as per ASTM D 3965 and 
conform with National Sanitation Foundation (NSF) standard 14.  ASTM D 2661 Fittings. Joints: 
ASTM D 2235 solvent welded. 

2.02 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING  

A. Copper Tubing: ASTM B42, Type K, annealed. Fittings; ANSI/ASME B16.22, wrought copper.  Joints: 
AWS A5.8, BCuP silver braze; Flux: ASTM B813. 

B. Ductile Iron Pipe: AWWA C151.  Fittings: Ductile iron, standard thickness.  Joints: AWWA C111, 
rubber gasket with ¾ inch diameter rods.   

C. PVC Pipe: AWWA C900.   

D. High Density Polyethylene Pipe:  ASTM D 3350 HDPE designation code of PE 4710 or PE 3608.  The 
material shall meet the requirements of and shall have a minimum cell classification of PE445474C 
for PE 4710 and PE345464C for PE 3608. In addition, the pipe shall be listed as meeting NSF-61 and 
AWWA C901.  Fittings: ASTM D3261 Butt Fusion Fittings. ASTM F1055 Electrofusion Fittings. ASTM 
D 3261 Flanged and Mechanical Joint Adapters. 

2.03 DOMESTIC WATER PIPING, ABOVE GRADE  

A. Copper Tubing: ASTM B88, Type L, hard drawn. Fittings: ASME B16.18, cast copper alloy, or ASME 
B16.22, wrought copper.  Joints: ANSI/ASTM B32, solder, Grade 95TA; Flux: ASTM B813 or Press-
Fit. 

B. Chlorinated Polyvinyl Chloride (CPVC) Piping:  

1. ½" To 2":  FlowGuard Gold CPVC or equal, ASTM D2846, NSF listed, SDR 11, Schedule 40, 
Fittings:  Solvent welded socket type.   

2. Larger than 2":  Corzan CPVC or equal, ASTM F441, NSF listed, Schedule 80, Fittings:  ASTM 
F439 Solvent welded socket type.   

C. Polypropylene (PP-R) Piping: 

1. Pipe shall be manufactured from a PP-R resin meeting the short-term properties and long-
term strength requirements of ASTM F 2389.  The pipe shall contain no rework or recycled 
materials except that generated in the manufacturer's own plant from resin of the same 
specification from the same raw material.  All pipe shall be made in a three layer extrusion 
process.  Domestic hot water shall contain a fiber layer (faser) to restrict thermal expansion.  
All pipe shall comply with the rated pressure requirements of ASTM F 2389.  All pipe shall be 
certified by NSF International as complying with NSF 14, NSF 61, and ASTM F 2389 or CSA 
B137.11. 

2. Pipe shall be Aquatherm® Greenpipe®, or Greenpipe® Faser®, available from Aquatherm, Inc..  
Piping specifications and ordering information are available at www.aquathermpipe.com.  

D. PEX Tubing: Tubing shall be cross-linked high-density polyethylene. Tubing shall be produced using 
saline method of cross-linking and shall meet the dimension and performance specifications of 
ASTM F876/F877 and CSA B137.5. Tubing shall also comply with ANSI/NSF 61 as suitable for use 
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with potable water. Temperature and pressure ratings shall be 160 psi at 73 degrees F, 100 psi at 
180 degrees F, and 80 psi at 200 degrees F. 

2.04 INTERIOR TRENCH EXCAVATION AND BACKFILL 

A. General 

1. This section describes general requirements, products, and methods of execution relating to 
excavation, back-fill, and compaction of inside trenches for mechanical work.  Inside trenches 
are those which occur within an arbitrary, imaginary boundary five feet beyond the outside 
perimeter of the structure. 

2. Provide all trench work for mechanical work of every description and of whatever substance 
encountered to the depth indicated, or to provide pipe slopes and elevations shown on the 
drawings.  Excavate and backfill utility trenches.  Place and compact bedding material.  
Compact backfill material. 

B. Bedding Material 

1. Select bedding material from trench excavation using care to separate it from unsuitable 
material.  If suitable bedding material is not available from trench excavation, import it from 
sources approved by the Owner. 

2. Use granular material, free from large stones, boulders, debris, and frozen material.  
Maximum aggregate size ¾" minus to have less than 6% passing through a #200 sieve.  
Maintain moisture content within a range that will allow specified compaction. 

3. Do not use any frost susceptible materials. 

C. Trench Backfill 

1. Backfill material shall be 3/8" pea gravel of smaller.  In the case of cast iron drain, waste and 
vent piping, the backfill material shall be ¾" gravel and earth or smaller. 

2.05 FLANGES, UNIONS, AND COUPLINGS  

A. Pipe Size 2 Inches and Under: 150 psig malleable iron unions for threaded ferrous piping; bronze 
unions for copper pipe, soldered joints.   

B. Pipe Size Over 2 Inches: 150 psig forged steel slip-on flanges for ferrous piping; bronze flanges for 
copper piping: 1/16 inch thick preformed neoprene bonded to fiber.   

C. Grooved and Shouldered Pipe End Couplings: Malleable iron housing clamps to engage and lock, 
designed to permit some angular deflection, contraction, and expansion; "C" shape composition 
sealing gasket; steel bolts, nuts, and washers; galvanized couplings for galvanized pipe.   

D. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, 
water impervious isolation barrier. 

2.06 ACCEPTABLE MANUFACTURERS - ALL VALVE TYPES  

A. Apollo. 

B. FNW. 

C. Hammond. 

D. Milwaukee. 

E. Nibco. 

F. Substitutions: Under provisions of Division 01.   
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2.07 GATE VALVES  

A. Not permitted.  Use ball or butterfly valves for isolation service. 

2.08 GLOBE VALVES  

A. Not permitted.  Use ball or butterfly valves for throttling service. 

2.09 BALL VALVES 

A. Up to 2 Inches: Bronze two piece body, full port, forged brass, chrome plated  ball, Teflon seats and 
stuffing box ring, lever handle, solder, threaded or press-fit ends. 

B. Over 2 Inches: Cast steel, two piece body, full port chrome plated steel ball, Teflon seat and stuffing 
box seals, lever handle, flanged, solder, threaded or press-fit ends. 

2.10 BUTTERFLY VALVES  

A. Iron body, bronze disc, resilient replaceable seat for service to 180º F, [wafer or] lug ends, [10 
position lever handle] [infinite position lever handle with memory stop].   

2.11 SWING CHECK VALVES 

A. Up to 2 Inches: Bronze swing disc, solder, screwed or press-fit ends.   

B. Over 2 Inches: Iron body, bronze trim, swing disc, renewable disc and seat, flanged, solder, 
threaded or press-fit ends.   

2.12 SPRING LOADED CHECK VALVES 

A. Iron body, bronze trim, spring loaded, renewable composition disc, wafer, flanged, solder, threaded 
or press-fit ends.   

2.13 WATER PRESSURE REDUCING VALVES 

A. Up to 2 Inches: Lead free cast copper silicon alloy, stainless steel and thermoplastic internal parts, 
reinforced EPDM diaphragm and valve disk, stainless steel strainer, NPT or solder ends.  Watts 
Regulator LF123LP series or approved equal. 

B. Over 2 Inches: Direct operated water pressure reducing valve shall be constructed using Lead Free 
materials. Cast iron body, stainless steel internal parts with Hycar® diaphragm rated to 200 PSi 
maximum working pressure. Watts Regulator Series 2300 or approved equal. 

2.14 PRESSURE RELIEF VALVES  

A. Bronze body, Teflon seat, steel stem and springs, automatic, direct pressure actuated, capacities 
ASME certified and labeled, NPT ends. 

2.15 BALANCE VALVE 

A. Straight pattern, calibrated balance valve for 400 psig maximum working pressure, with NSF 61 
compliant lead free brass body, type 304 stainless steel ball, glass and carbon filled TFE seat rings, 
brass and EPT check valves, EPDM stem o-ring, plastic wheel handle for shut-off service, and 
lockshield key cap with set screw memory bonnet for balancing service. NPT or sweat ends.  Bell & 
Gossett Circuit Setter Plus or approved equal. 

2.16 ACCEPTABLE MANUFACTURERS - BACKFLOW PREVENTERS 

A. Watts Regulator. 

B. Febco. 

C. Colt. 

D. Substitutions: Under provisions of Division 01. 
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2.17 BACKFLOW PREVENTERS 

A. General: Backflow preventers shall conform to the applicable requirements of AWWA C510.  
Furnish a certificate of Full Approval or a current Certificate of Approval for each design, size, and 
make of backflow preventer being provided for the project.  The certificate shall be from the 
Foundation for Cross- Connection Control and Hydraulic Research, University of Southern 
California, and shall attest that this design, size, and make of backflow preventer has satisfactorily 
passed the complete sequence of performance testing and evaluation for the respective level of 
approval.  A Certificate of Provisional Approval is not acceptable in lieu of the above.  IAPMO (UPC) 
approved. 

B. Reduced Pressure Backflow Preventers: ANSI/ASSE 1013; FDA approved epoxy coated cast iron (4" 
or larger) or bronze body (3" and smaller) with bronze and stainless steel 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 which opens 
under back pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two 
gate valves, strainer, and four test cocks; Watts Regulator Series 909 or approved equal. 

2.18 ACCEPTABLE MANUFACTURERS - DIELECTRIC CONNECTIONS 

A. Elster Perfection - Clearflow. 

B. Substitutions: Under provisions of Division 01. 

2.19 DIELECTRIC CONNECTIONS 

A. Dielectric Connections:  ASTM standard F-1545 for continuous use at temperatures up to +225°F 
and for pressures up to 300 psi.  IAPMO, UPC listed.  Thread connections. 

2.20 DRAIN VALVES 

A. Bronze body, chrome plated brass ball, RPTFE seals and stuffing box ring, stainless steel handle with 
vinyl cover.  3/4” NPT x 3/4” Hose thread, with duct cover and chain, sweat ends. Apollo 78-100 
Series or approved equal. 

2.21 ACCEPTABLE MANUFACTURERS - CLEANOUTS 

A. J.R. Smith. 

B. Zurn. 

C. Mifab. 

D. Substitutions: Under provisions of Division 01. 

2.22 CLEANOUTS 

A. Exterior Surfaced Areas: Round cast iron access frame and non-skid cover, bronze plug, vandal 
resistant screws. J.R. Smith Model 4251 or approved equal. 

B. Interior Finished Floor Areas: Enamel paint coated cast iron, two piece body with double drainage 
flange, weep holes, reversible clamping collar, bronze plug, and adjustable round nickel bronze 
scoriated cover in service areas and round with depressed cover to accept floor finish in finished 
floor areas. J.R. Smith Model 4021 or approved equal. 

C. Interior Finished Wall Areas: Line type with lacquered cast iron body and round epoxy coated 
gasketed cover, bronze plug, and round stainless steel access cover secured with machine screw. 
J.R. Smith Model 4022 or approved equal. 

D. Interior Unfinished Accessible Areas: Caulked or threaded type. Provide bolted stack cleanouts on 
vertical rainwater leaders. 
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2.23 ACCEPTABLE MANUFACTURERS – TRAP PRIMER VALVES 

A. Precision Plumbing Products, Inc. 

B. Mifab. 

C. Zurn. 

D. Substitutions: Under provisions of Division 01. 

2.24 ELECTRONIC TRAP PRIMER VALVE 

A. Electronic Trap Primer: Prime-time Trap Primer as manufactured by Precision Plumbing Products or 
equal. Surface mounted in NEMA-1 cabinet with cover plate.  UL listed.  Provide manifold with 
number of connections as indicated on the drawings.  Precision Plumbing Products, Inc. Model PT 
or approved equal. 

PART 3  EXECUTION 

3.01 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.   

3.02 INSTALLATION  

A. Provide non-conducting dielectric connections wherever jointing dissimilar metals.   

B. Route piping in orderly manner and maintain gradient.   

C. Install piping to conserve building space and not interfere with use of space.   

D. Group piping whenever practical at common elevations.   

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.   

F. Provide clearance for installation of insulation and access to valves and fittings.   

G. Provide access where valves and fittings are not exposed. Coordinate size and location of access 
doors.  

3.03 APPLICATION  

A. Install unions downstream of valves and at equipment connections. 

B. Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or vertical 
risers.   

C. Install ball or balance valve valves for throttling, bypass, or manual flow control services.  (No globe 
valves permitted.) 

3.04 TESTING 

A. Test all water piping in accordance with Section 609 of the UPC.  Submit a signed statement to the 
Engineer stating testing dates, procedure and initials of tester. 

3.05 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM  

A. Flush, clean and disinfect the potable water system in accordance with Section 609 of the UPC.  
Submit a signed statement to the Engineer stating disinfection dates, procedure and initials of 
tester. 
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3.06 INTERIOR TRENCH EXCAVATION AND BACKFILL 

A. Excavation 

1. Place all excavated material suitable for back-fill in an orderly manner, and in conformance 
with safety codes. 

2. Dispose of all material not suitable for back filling. 

3. Form bell holes so pipelines rest on continuous undisturbed soil.  If larger rocks or boulders 
are encountered, remove them.  If trenches are below specified grade, backfill to required 
depth with select granular materials free from debris, rock, or frozen material, and compact 
to proper grade before installing piping. 

B. Location 

1. Locate trenches to accommodate utilities shown on the drawings. 

2. Excavate trench with adequate width to allow compaction equipment to be used at the sides 
of pipes. 

3. Make trench side slopes conform to prevailing safety code requirements. 

C. Dewatering 

1. Perform whatever work is necessary to prevent the flow and accumulation of surface or 
ground water in the excavation. 

D. Timing 

1. Do not back-fill until underground mechanical system has been properly tested, inspected 
and approved. 

2. Coordinate with the work of others, and complete all trench work in a timely manner. 

E. Bedding 

1. Place bedding material under, around, and over the pipe in lifts not exceeding six inch in 
depth. 

2. Work material around pipe by hand methods, taking care to keep any oversize or sharp stones 
out of contact with the pipe, and to provide uniform support for the pipe. 

3. Cover pipe with bedding material to building sub-grade or to a minimum 12 inch depth before 
adding other backfill. 

F. Backfilling 

1. Continue placing backfill material until trench is completely filled to building sub-grade, or as 
shown on the drawings. 

2. Place backfill material in lifts not to exceed 12 inches in depth. 

G. Compaction 

1. Compact bedding material to at least 95 percent of maximum density, taking care not to 
damage the pipe. 

2. Compact backfill under footings, slabs, and other structures to 95% of maximum density or 
more, if required by the Owner.  Where 95% compaction cannot be achieved, fill remaining 
voids with concrete. 

3. Compact other areas to preclude future settlement, or at least to 85% of maximum density. 
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H. Finishing 

1. After completion of backfilling, dispose of excess material and smooth the surface to grade. 

2. Do not allow heavy equipment to be used over backfilled work that does not have sufficient 
cover to prevent pipe damage. 

I. Special Precautions 

1. Avoid unauthorized and unnecessary excavations. 

2. Minimize number and size of excavations under footings or bearing walls. 

3. Support footings, foundations, and walls with timbers and jacks if there appears to be any 
possible change of damage, and keep such precautions in place until work is completed and 
sufficient backfill is in place to eliminate possible damage. 

4. Avoid damage to all existing underground services, cables, conduit lines or foundations.  
Repair any existing underground work damaged at no additional cost to the Owner. 

5. Protect excavated materials from moisture during the period prior to reinstallation.  

3.07 SERVICE CONNECTIONS  

A. Provide new sanitary sewer services, as required.  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 reduced pressure backflow preventor and water meter 
with by-pass valves.  Provide 18 gauge galvanized sheet metal sleeve around service main to 6 inch 
above floor.  Size for minimum of 2 inches of loose batt insulation stuffing.  Provide close fitting 
galvanized sheet metal escutcheon. 

END OF SECTION 
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SECTION 22 1500 

GENERAL SERVICE COMPRESSED-AIR SYSTEMS 

PART 1  GENERAL 

1.01 WORK INCLUDED 

A. Compressed Air Piping. 

1.02 REFERENCES 

A. American Society of Mechanical Engineers: 

1. ASME B16.3 - Malleable Iron Threaded Fittings. 

B. ASTM International: 

1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless. 

2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 
Alloy Steel for Moderate and High Temperature Service. 

3. ASTM A536 - Standard Specification for Ductile Iron Castings. 

C. Manufacturers Standardization Society of the Valve and Fittings Industry: 

1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer. 

2. MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends. 

3. MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends. 

4. MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves. 

5. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices. 

6. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends. 

1.03 RELATED SECTIONS 

A. Division 03 - Cast-In-Place Concrete. 

B. Division 07 – Firestopping. 

C. Division 09 - Painting and Coating. 

D. Section 22 0500 - Common Work Results for Plumbing Equipment. 

E. Division 26 - Equipment Wiring Connections. 

1.04 SUBMITTALS 

A. Submit product data under provisions of Division 01. 

B. Product Data: 

1. Piping: Submit data on pipe materials, fittings, and accessories. 

2. Valves: Submit manufacturers catalog information with valve data and ratings for each service. 

3. System Components: Submit manufacturers catalog information including capacity, 
component sizes, rough-in requirements, and service sizes.  

4. Compressors: Submit type, capacity, and performance characteristics. Include electrical 
characteristics and connection requirements. 
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1.05 CLOSEOUT SUBMITTALS 

A. Division 01 - Execution and Closeout Requirements: Requirements for submittals.  

B. Project Record Documents: Record actual locations of equipment piping, valves, outlets and 
components. 

C. Operation and Maintenance Data: Submit assembly views, lubrication instructions, replacement part 
numbers and availability. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 - Product Requirements: Requirements for transporting, handling, storing, and protecting 
products. 

B. Accept equipment on site in factory fabricated containers with shipping skids and plastic pipe end 
protectors in place. Inspect for damage. 

C. Protect piping and equipment from weather and construction traffic. Maintain factory packaging and 
caps in place until installation. 

D. Deliver each length of piping with manufacturer’s plugged or capped ends and keep sealed until 
installation. 

E. Deliver fittings, valves, and other components in sealed containers and keep sealed until installation. 

PART 2  PRODUCTS 

2.01 COMPRESSED AIR PIPING 

A. Steel Pipe: ASTM A53/A53M, Schedule 40 black. Fittings: ASME B16.3, malleable iron, or ASTM 
A234/A234M, forged steel welding type. Joints: Threaded or Viega MegaPress or Approved Equal for 
2 inch and smaller, welded for 2-1/2 inch and larger. 

B. Copper Tubing: ASTM B88, Type L, hard drawn. Fittings: ASME B16.18, cast copper alloy, or ASME 
B16.22, wrought copper.  Joints: ANSI/ASTM B32, solder, Grade 95TA; Flux: ASTM B813 or Viega 
ProPress or Approved Equal. 

C. Polyethylene Pipe: ASTM D2513, SDR 11.5. Fittings: ASTM D2683 or ASTM D2513 socket type. Joints: 
Fusion welded. 

D. Stainless Steel Pipe: ASTM A312/A312M, 0.049 Wall, Type 304/304L, certified for use with 
compression joint system.  Fittings: Press type, precision cold drawn austenitic stainless steel fittings 
and couplings, with Nitrile O-ring seals. O-rings: Compression type made with manufacturer’s tool. 

2.02 UNIONS AND FLANGES 

A. Unions for Pipe 2 inches and Smaller: 

1. Ferrous Piping: Class 150, malleable iron, threaded. 

2.03 GATE VALVES 

A. Not allowed. 

2.04 BALL VALVES 

A. MSS SP 110, Class 150, bronze, two piece body, type 316 stainless steel ball, full port, Teflon seats, 
blow-out proof stem, threaded ends, lever handle. 

2.05 CHECK VALVES 

A. MSS SP 80, Class 150, bronze body and cap, bronze seat, Buna-N disc, threaded ends. 
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2.06 STRAINERS 

A. Y pattern, ASTM B62 bronze body, threaded ends, Class 150, 1/16 inch stainless steel perforated 
screen. 

2.07 FLEXIBLE CONNECTORS 

A. 2 inches and Smaller: Corrugated stainless steel hose with single layer of stainless steel exterior 
braiding, Schedule 80 black steel ends; maximum working pressure 200 psig, threaded connections. 

2.08 RELIEF VALVES 

A. Relief Valves: Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure 
actuated capacities ASME certified and labeled. 

2.09 COMPRESSED AIR OUTLETS 

A. Compressed Air Outlets: Quick Connector: 3/8 inch brass, snap on connector with self-closing valve. 

2.10 AIR PRESSURE REDUCING VALVE 

A. Air Pressure Reducing Valve: Consisting of automatic reducing valve and bypass, and low pressure 
side relief valve and gage.  

B. Valve Capacity: Reduce pressure from 200 psi to 30 psi, adjustable upward from reduced pressure. 

2.11 PRESSURE REGULATORS 

A. Pressure Regulators: Aluminum alloy or plastic body, diaphragm operated, direct acting, spring 
loaded, manual pressure setting adjustment, and rated for 250 psig inlet pressure. 

2.12 COMPRESSED AIR FILTERS 

A. Coalescing Filters: Furnish with activated carbon capable of removing water and oil aerosols. 

2.13 HOSE CONNECTORS 

A. Hose Connectors: Corrugated stainless steel tubing with stainless steel wire braid covering and ends 
welded to inner tubing. 

B. Working Pressure: 250 psig minimum. 

C. End Connections: 

1. 2 inches and Smaller: Threaded steel pipe nipple. 

2.14 ACCEPTABLE MANUFACTURERS - AIR COMPRESSORS 

A. Ingersoll Rand. 

B. Quincy. 

C. Atlas Capco. 

D. Substitutions: Under provisions of Division 01. 

2.15 AIR COMPRESSORS 

A. Air Compressor: Existing air compressor provided by the owner to be re-installed per mechanical 
remodel plans. 

PART 3  EXECUTION 

3.01 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. 
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C. Prepare piping connections to equipment with flanges or unions. 

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps. 

3.02 INSTALLATION 

A. Install drip connections with valves at low points of piping system. 

B. Install take-off to outlets from top of main, with shut off valve after take-off. Slope take-off piping to 
outlets. 

C. Install compressed air couplings, female quick connectors where outlets are indicated. 

D. Install tees instead of elbows at changes in direction of piping. Fit open end of each tee with plug. 

E. Cut piping accurately and install without springing or forcing. 

F. Install pipe sleeves where pipes pass through walls, floors, roofs, and partitions.  

G. Install firestopping at fire rated construction penetrations and openings. 

H. Install pipe identification in accordance with Section 22 05 05. 

I. Except where indicated, install ball valves with stem vertical and accessible for operation and 
maintenance. 

J. Install strainers on inlet side of pressure regulators. 

3.03 INSTALLATION - EQUIPMENT 

A. Install air compressor on concrete housekeeping pad. 

B. Install air compressor unit on vibration isolators. Level and bolt in place.  

C. Install line size shut-off valve and check valve on compressor discharge. 

3.04 FIELD QUALITY CONTROL 

A. Compressed Air Piping Leak Test: Prior to initial operation, clean and test compressed air piping in 
accordance with ASME B31.1. 

B. Test system with dry compressed air or dry nitrogen with test pressure in piping system at 1.5 times 
the operating system pressure in psi. 

3.05 CLEANING 

A. Blow systems clear of free moisture and foreign matter. 

END OF SECTION 
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SECTION 22 4000 

PLUMBING FIXTURES 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Floor Drains. 

B. Trap Primer Valves. 

1.02 RELATED WORK  

A. Section 22 0500 - Common Work Results for Plumbing.   

B. Section 22 1000 – Plumbing Piping.  

1.03 REFERENCES 

A. ANSI A112.21.1 - Floor Drains. 

1.04 QUALITY ASSURANCE  

A. Manufacturer: For each product specified, provide components by same manufacturer throughout. 

B. Trim: By same manufacturer for each product specified throughout.   

1.05 SUBMITTALS  

A. Submit product data under provisions of Division 01.  

B. Include sizes, rough-in requirements, service sizes, and finishes. 

1.06 OPERATION AND MAINTENANCE DATA  

A. Submit operation and maintenance data under provisions of Division 01.  

B. Include fixture trim exploded view and replacement parts lists.   

C. Provide Manufacturer's parts list and maintenance information on specialties. 

1.07 WARRANTY  

A. Provide manufacturer's warranty under provisions of Division 01.  

PART 2  PRODUCTS  

2.01 FLOOR DRAINS 

A. FD-1: ANSI A112.21.1; lacquered cast iron two piece body with double drainage flange, weep holes, 
reversible clamping collar, and round, adjustable nickel-bronze strainer and trap primer connection 
as indicated; Model 2005-A manufactured by J.R. Smith. 

2.02 TRAP PRIMER VALVE 

A. Valve: Machined of brass, containing no springs or diaphragms. “O” rings acceptable for –40 to 
+450 F operation. 

B. Distribution Unit:  Brass fitting with copper water reservoir. Clear plastic cover. Tappings for up to 
four drain taps. 

C. Prime-Rite Trap Primer as manufactured by Precision Plumbing Products or equal. 

PART 3  EXECUTION  

3.01 PREPARATION 

A. Coordinate forming of floor construction to receive drains to required invert elevations. 
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3.02 INSPECTION  

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before rough-in 
and installation.   

B. Verify adjacent construction is ready to receive rough-in work of this Section.   

3.03 INSTALLATION  

A. Install components level and plumb  

B. Install specialties in accordance with manufacturer's instructions to permit intended performance. 

C. 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. 

D. Encase exterior cleanouts in concrete flush with grade. 

3.04 ADJUSTING AND CLEANING  

A. At completion remove all visible stickers and tags not intended to be left in place, thoroughly clean 
all surfaces of plumbing fixtures.   

END OF SECTION 
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SECTION 23 0500 

COMMON WORK RESULTS FOR HVAC 

PART 1  GENERAL 

1.01 SCOPE 

A. All provisions of the Contract including the General and Supplementary Conditions and the General 
Requirements apply to this work. 

1.02 WORK INCLUDED 

A. The work to be included in these and all other mechanical subsections shall consist of providing, 
installing, adjusting and setting into proper operation complete and workable systems for all items 
shown on the drawings, described in the specifications or reasonably implied.  This shall include the 
planning and supervision to coordinate the work with other crafts and to maintain a proper time 
schedule for delivery of materials and installation of the work. 

B. Division 01 of the specifications is to be specifically included as well as all related drawings. 

1.03 RELATED WORK 

A. Related Work Specified Elsewhere: 

1. Plumbing Specifications:  Division 22. 

2. Electrical Specifications:  Division 26. 

3. Motors and Connections:  Division 26. 

4. Starters and Disconnects:  Division 26. 

B. Unless otherwise indicated on the electrical drawings or the electrical schedules, provide all 
mechanical equipment motors, motor starters, thermal overload switches, control relays, time 
clocks, thermostats, motor operated valves, float controls, damper motors, electric switches, 
electrical components, wiring and any other miscellaneous Division 23 controls.  Disconnect 
switches are included in the electrical work, unless specifically called out on mechanical plans. 

C. Carefully coordinate all work with the electrical work shown and specified elsewhere. 

1.04 REFERENCED CODES - LATEST ADOPTED EDITION 

A. NFPA 70  National Electrical Code (NEC). 

B. IMC    International Mechanical Code. 

C. UPC    Uniform Plumbing Code.  

D. IECC    International Energy Conservation Code. 

E. IFC    International Fire Code. 

F. IFGC    International Fuel Gas Code. 

G. IBC    International Building Code. 

1.05 PROJECT RECORD DRAWINGS 

A. In addition to other requirements of Division 01, mark up a clean set of drawings as the work 
progresses to show the dimensioned location and routing of all mechanical work which will 
become permanently concealed.  Show routing of work in concealed blind spaces within the 
building. Show exact dimensions of buried piping off of columns or exterior walls. 

B. Maintain record documents at job site in a clean, dry and legible condition.  Keep record 
documents available for inspection by the Project Manager. 
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C. Show the location of all valves and their appropriate tag identification. 

D. At completion of project, deliver these drawings to the Owner and obtain a written receipt. 

1.06 SUBMITTALS 

A. See General Conditions and the General Requirements in Division 01 regarding submittals. 

B. Submittals shall be in booklet form.  The data shall be arranged and indexed under basic 
categories.  A typewritten index shall be included with dividers and identifying tabs between 
sections and references to sections of specifications.  

C. Catalog sheets shall be complete and the item or model to be used shall be clearly marked, and 
identified as to which item in the specifications or on the drawings is being submitted and with 
drawing fixture number where applicable.   

D. Only submit on items specifically required by each specification section. If a submittal has not been 
requested, it will not be reviewed. 

E. Submit product data for: 

1. Hangers and Supports for HVAC Piping and Equipment. 

2. Vibration and Seismic controls for HVAC Piping, Ductwork and Equipment. 

3. Identification for HVAC Piping, Ductwork and Equipment. 

F. Provide shop drawings with calculations for selection of seismic/wind restraints in accordance with 
IBC and ASCE 7, certified by a qualified professional engineer, licensed in the State of Alaska.  
Seismic calculations shall be based upon Seismic Category D.  Seismic calculations for fuel oil piping 
shall utilize and Component Importance Factor, IP, of 1.5.  All other components shall utilize an IP 
of 1.0 for seismic calculations. 

1.07 OPERATING AND MAINTENANCE MANUALS 

A. Submit maintenance manuals to the Engineer covering all equipment, devices, etc. installed by the 
Contractor. 

B. The operation and maintenance manuals shall be submitted by specification section complete and 
all at one time; partial operations and maintenance manual submittals will not be considered.  The 
Operation and maintenance manuals shall be provided in booklet Format.  The data in the 
electronic file shall be arranged and indexed under basic categories.  An index shall be included 
with bookmarks and identifying tabs between sections and references to sections of specifications.  
The manual shall contain, but not limited to, the following types of information: 

1. Cover sheet with name, address, telephone number of Contractor, General Contractor and 
major equipment suppliers. 

2. Catalog cuts of all equipment, etc. installed (Marked to identify the specific items used). 

3. Manufacturer's maintenance and overhaul instruction booklets including exploded views. 

4. Identification numbers of all parts and nearest sources for obtaining parts and services. 

5. Written summary of instructions to Owner. 

6. All manufacturers' warranties and guarantees.  

7. Contractors Warranty Letter. 
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C. A periodic maintenance form that includes all of the equipment shall be provided with the 
maintenance manual.  The form shall list each piece of equipment and how often maintenance is 
required (daily, weekly, monthly, annually).  Opposite each task shall be squares for check-off for a 
full year (initials) to verify that the tasks are being done. 

1.08 HANDLING 

A. See General Conditions and the General Requirements in Division 01 regarding material handling. 

B. Deliver packaged materials to job site in unbroken packages with manufacturer's label, and store to 
facilitate inspection and installation sequence.  All items must be labeled and identified as to make, 
size and quality. 

1.09 SUBSTITUTIONS 

A. See General Conditions and the General Requirements in Division 01 for substitution request 
procedures. 

B. In accordance with the General Conditions and the General Requirements in Division 01, 
Substitution and Product Options, all substitute items must fit in the available space, and be of 
equal or better quality including efficiency performance, size, and weight, and must be compatible 
with existing equipment.  The Owner shall be the final authority regarding acceptability of 
substitutes. 

1.10 DIMENSIONS 

A. Before ordering any material or doing any work, the Contractor shall verify all dimensions, 
including elevations, and shall be responsible for the correctness of the same. No extra charge or 
compensation will be allowed on account of differences between actual dimensions and 
measurements indicated on the drawings. 

B. Any differences, which may be found, shall be submitted to the Owner for consideration before 
proceeding with the work. 

1.11 MANUFACTURER'S DIRECTIONS 

A. All manufactured articles shall be applied, installed and handled as recommended by the 
manufacturer, unless specifically called out otherwise. Advise the Architect/Engineer of any such 
conflicts before installation. 

1.12 PERMITS, FEES, ETC. 

A. The Contractor under each Division of these specifications shall arrange for a permit from the local 
authority.  The Contractor shall pay for any inspection fees or other fees and charges required by 
ordinance, law, codes and these specifications. 

1.13 TESTING 

A. The Contractor under each section shall at his own expenses perform the various tests as specified 
and required by the Architect and as required by applicable code, the State and local authorities.  
The Contractor shall furnish all fuel and materials necessary for making tests.   

1.14 TERMINOLOGY 

A. Whenever the words "furnish", "provide", "furnish and install", "provide and install", and/or similar 
phrases occur, it is the intent that the materials and equipment described be furnished, installed 
and connected under this Division of the Specifications, complete for operation unless specifically 
noted to the contrary. 
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B. Where a material is described in detail, listed by catalogue number or otherwise called for, it shall 
be the Contractor's responsibility to furnish and install the material. 

C. The use of the word "shall" conveys a mandatory condition to the contract. 

D. "This section" refers to the section in which the statement occurs. 

E. "The project" includes all work in progress during the construction period. 

F. In describing the various items of equipment, in general, each item will be described singularly, 
even though there may be a multiplicity of identical or similar items.   

1.15 SCHEDULE OF WORK 

A. The work under the various sections must be expedited and close coordination will be required in 
executing the work.  The various trades shall perform their portion of the work at such times as 
directed so as to meeting scheduled completion dates, and to avoid delaying any other trade.  The 
Architect will set up completion dates. Each contractor shall cooperate in establishing these times 
and locations and shall process his work so as to ensure the proper execution of it. 

1.16 COOPERATION AND CLEANING UP 

A. The contractor for the work under each section of the specifications shall coordinate his work with 
the work described in all other sections of the specifications to the end that, as a whole, the job 
shall be a finished one of its kind, and shall carry on his work in such a manner that none of the 
work under any section of these specifications shall be handicapped, hindered or delayed at any 
time. 

B. At all times during the progress of the work, the Contractor shall keep the premises clean and free 
of unnecessary materials and debris.  The Contractor shall, on direction at any time from the 
Architect, clear any designated areas or area of materials and debris.  On completion of any portion 
of the work, the Contractor shall remove from the premises all tools and machinery and all debris 
occasioned by the work, leaving the premises free of all obstructions and hindrances.   

1.17 WARRANTY 

A. Unless a longer warranty is hereinafter called for, all work, materials and equipment items shall be 
warrantied for a period of one year after acceptance by the Owner.  All defects in labor and 
materials occurring during this period, as determined by the Architect/Engineer, shall be repaired 
and/or replaced to the complete satisfaction of the Architect/Engineer.  Guarantee shall be in 
accordance with Division 01. 

1.18 COMPLETION REQUIREMENTS 

A. In accordance with the General Conditions and the General Requirements in Division 01, Project 
Closeout; before acceptance and final payment, the Contractor shall furnish: 

1. Accurate project record drawings, shown in red ink on prints, showing all changes from the 
original plans made during installation of the work. 

2. Contractors One Year Warranty. 

3. All Manufacturers’ Guarantees. 

4. Test and Balance Reports. 

5. Operation and Maintenance Manuals. 

1.19 INSPECTION OF SITE - REMODEL PROJECTS 

A. The accompanying plans do not indicate completely the existing mechanical installations.  The 
bidders for the work under these sections of the specifications shall inspect the existing 
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installations and thoroughly acquaint themselves with conditions to be met and the work to be 
accomplished in removing and modifying the existing work, and in installing the new work in the 
present building and underground serving to and from that structure.  Failure to comply with this 
shall not constitute grounds for any additional payments in connection with removing or modifying 
any part of the existing installations and/or installing any new work.   

1.20 RELOCATION OF EXISTING INSTALLATIONS 

A. There are portions of the existing mechanical systems, and electrical systems, which shall remain in 
use to serve the finished building in conjunction with the indicated new installations.  By actual 
examination at the site, each bidder shall determine those portions of the remaining present 
installations, which must be relocated to avoid interference with the installations of new work of 
his particular trade and that of all other trades.  All such existing installations, which interfere with 
new installations, shall be relocated by the Contractor. 

1.21 SALVAGE MATERIALS 

A. The Contractor shall remove existing equipment, duct, grilles and other items associated with the 
mechanical systems where no longer required for the project.  Where such items are exposed to 
view or uncovered by any cutting or removal of general construction and has no continuing 
function (as determined by the Architect/Engineer), they shall be removed. 

B. All items or materials removed from the project shall be made available for the Owner's inspection.  
The Owner retains the option to claim any item or material.  Contractor shall deliver any claimed 
item or material in good condition to the place designated by the Owner.  All items not claimed 
become the property of the contractor and shall be removed from the site. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. All equipment shall be regularly cataloged items of the manufacturer and shall be supplied as a 
complete unit in accordance with the manufacturer's standard specifications along with any 
optional items required for proper installation unless otherwise noted.  Maintain manufacturer's 
identification, model number, etc. on all equipment at all times.   

B. Where more than one of an item is to be provided, all of the items shall be identical manufacture, 
make, model, color, etc.  

2.02 RESTRICTED MATERIALS 

A. No materials containing asbestos in any form shall be allowed.  

B. No solder or flux containing lead shall be used on this project. 

C. Where materials or equipment provided by this Contractor are found to contain restricted 
materials, such items shall be removed and replaced with non-restricted materials items. Entire 
cost of restricted materials removal and disposal and cost of installing new items shall be the 
responsibility of the Contractor for those restricted materials containing items installed by the 
Contractor. 

2.03 ELECTRICAL MOTORS 

A. Motors:  Furnish electric motors designed for the specific application and duty applied, and to 
deliver rated horsepower without exceeding temperature ratings when operated on power 
systems with a combined variation in voltage and frequency not more than + 10% of rated voltage.  
Motors for pumps and fans shall be selected to be non-overloading. 
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B. Verify from the drawings and specifications the available electrical supply characteristics and 
furnish equipment that will perform satisfactorily under the conditions shown and specified. 

C. All motors for use with equipment with variable frequency drives shall be inverter ready motors.   
Verify compatibility and sizing of motor with variable frequency drive. 

D. Size motors for 1.15 service factor and not to exceed 40º C temperature rise above ambient. 

E. Fractional horsepower motors to have self-resetting thermal overload switch. 

F. Provide Premium Efficiency, motors for all three phase motors one horsepower and larger. 
Standard efficiency motors will not be acceptable. 

2.04 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

A. Plastic Nameplates: Laminated plastic with engraved letters. 

B. Plastic Tags: Laminated plastic with engraved letters, minimum 1-1/2 inches diameter. 

2.05 PIPE HANGERS AND SUPPORTS  

A. Acceptable Manufacturers: 

1. PHD Manufacturing, Inc. 

2. Michigan Hanger Company. 

3. B-Line Systems, Inc. 

2.06 HANGER RODS  

A. Steel Hanger Rods: Threaded both ends, or continuous threaded.   

2.07 ANCHOR BOLTS  

A. Anchor Bolts:  Shall be carbon steel to ASTM A 307; nut shall conform to ASTM A194; shall be 
drilled-in type.  Design values for shear and tension shall be not more than 80 percent of the 
allowable load.   

2.08 FLASHING  

A. Metal Flashing: 26-gauge minimum galvanized steel.   

B. Metal Counter Flashing:  22 gauge minimum galvanized steel. 

C. Flexible Flashing: 47-mil thick sheet butyl, compatible with roofing.   

D. Caps: Steel, 22-gauge minimum; 16 gauge at fire resistant elements.   

2.09 ACCEPTABLE MANUFACTURERS: VIBRATION ISOLATORS AND SEISMIC RESTRAINT 

A. Vibration isolators and Seismic Restraint shall be manufactured by: 

1. Amber/Booth. 

2. Cooper Industries.  

3. International Seismic Application Technology. 

4. Kinetics Noise Control. 

5. Mason Industries. 

6. Vibro-Acoustics 

B. Substitutions:  Items of same function and performance are acceptable in conformance with 
Division 01. 
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2.10 VIBRATION ISOLATORS (ROTATING EQUIPMENT EXCEPT FANS) 

A. Floor Mount: Closed spring mount with iso-stiff springs and limit stop for seismic restraint.  
Isolators are to be sized and selected by equipment manufacturer. 

B. Hangers:  Closed spring hanger with acoustic isolator. 

C. Provide pairs of neoprene side snubbers or restraining springs where side torque or thrust may 
develop. 

D. Color code spring mounts, spring selected to operate at no greater than 2/3 solid deflection and 
have ¼" ribbed neoprene pads. 

2.11 FAN ISOLATION 

A. Provide spring type isolators for fans and heating and ventilation units. 

B. Spring isolators shall be free standing and laterally stable without any housing and complete with a 
molded neoprene cup or ¼ inch neoprene acoustical friction pad between the baseplate and the 
support. All mountings shall have leveling bolts that must be rigidly bolted to the equipment. 
Spring diameters shall be not less than 0.8 of the compressed height of the spring at rated load. 
Springs shall have a minimum additional travel to solid equal to 50% of the rated deflection. 

C. Seismically restrained spring isolators shall be as described above, built into a ductile iron or steel 
housing to provide all directional seismic snubbing. The snubber shall be adjustable vertically and 
allow a maximum of ¼ inch travel in all directions before contacting the resilient snubbing collars. 
Mountings shall be SSLFH as manufactured by Mason Industries. 

D. Cabinet unit heaters, panel fans, and other ventilation units mounted to solid ductwork or 
structure shall be internally factory isolated. 

2.12 VENTILATING SYSTEMS FLEXIBLE CONNECTIONS 

A. Fabricate of neoprene coated flameproof fabric a minimum of 2" wide tightly crimped into metal 
edging strip and attach to ducting and equipment by screws or bolts at 6" intervals.  DuroDyne 
Dynalon treated duct material, or equal. Durolon or equal for outdoor or high pressure 
applications. 

2.13 LIMITS OF VIBRATION 

A. The factory is to statically and dynamically balance all rotating machinery, fans and pumps, etc.  Do 
dynamic balancing at the operating speed of the motor. 

B. Select isolated equipment in accordance with the weight distribution, to produce uniform 
deflection on the vibration mounts.  Deflection of vibration mounts shall be required to produce 
95% vibration isolation efficiency, based on the equipment HP, rpm, location in regard to critical 
spaces and stiffness of the building supporting structural members, supporting the equipment. 

C. For fan-motor units in which the impeller is supported by the motor shaft, the motor and impeller 
shall be dynamically balanced as an integral unit. 

2.14 EARTHQUAKE BUMPERS AND SNUBBERS 

A. Bumpers: 

1. Fabricate the bumper cradle of 6 X 4 X 3/8" angle iron minimum and provide with at least two 
holes for bolting to the floor. 

2. Attach one or more elastomeric mountings to pad the 6" leg of the angle iron. 

3. Design the mounting to deflect not more than ¾" under the shock loading of 1 g in any 
direction in the horizontal plane. 
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4. Manufacturer:  Vibration Mounting Series "SR" seismic restraints, or similar. 

B. Snubbers: 

1. Interlocking steel members restrained by shock absorbent rubber materials. 

2. Elastomeric materials shall be replaceable and a minimum of ¾” thickness. 

3. Maintain 1/8” air gap in all directions in design of snubber. 

4. Acceleration of 4 g’s in any direction. 

5. All-directional restraint. 

6. Manufacturer:  Mason Industries Z-1011 Seismic Snubber. 

2.15 SEISMIC BRACING AND SUPPORT OF SYSTEMS AND COMPONENTS 

A. General: 

1. Seismic restraint designer shall coordinate all attachments with the structural engineer of 
record. 

2. Design analysis shall include calculated dead loads, static seismic loads, and capacity of 
materials utilized for the connection of the equipment or system to the structure. 

3. Analysis shall detail anchoring methods, bolt diameter, and embedment depth. 

4. All seismic restraint devices shall be designed to accept without failure the forces calculated 
per the applicable building code and as summarized in installation requirements. 

5. The total height of the structure (h) and the height of the system to be restrained within the 
structure (z) shall be determined in coordination with architectural plans and the General 
Contractor. 

B. Friction from gravity loads shall not be considered resistance to seismic forces. 

2.16 SEISMIC BRACING COMPONENTS 

A. Steel strut shall be 1-5/8 wide in varying heights and mig-welded combinations as required to meet 
load capacities and designs indicated.  A material heat code, part number, and manufacturer's 
name shall be stamped on all strut and fittings to maintain traceability to material test reports. 

1. Material for epoxy painted strut:  ASTM A1011, SS, Grade 33. 

2. Material for pre-galvanized strut:  ASTM A653, SS, Gr. 33. 

3. Material for Hot-Dip Galvanized strut: ASTM A1011, SS, Grade 33 and hot-dip galvanized after 
fabrication in accordance with ASTM A123. 

4. Material for fittings and accessories: ASTM A907 Gr. 33, Structural Quality or ASTM A1011, SS. 
Gr.33. 

5. Fittings and accessories:  Products shall be of the same manufacturer as strut and designed 
for use with that product. 

PART 3  EXECUTION 

3.01 DRAWINGS 

A. The drawings are partly diagrammatic, not necessarily showing all offsets or exact locations of 
piping and ducts, unless specifically dimensioned.  The contractor shall provide all materials and 
labor necessary for a complete and operable system.  Complete details of the building which affect 
the mechanical installation may not be shown. For additional details, see Architectural, Structural, 
Civil and Electrical Drawings.  Coordinate work under this section with that of all related trades. 
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3.02 INSTALLATION 

A. All work shall comply with the latest adopted applicable codes and ordinances including, but not 
limited to, the IMC, UPC, IBC, NFPA, IECC, IFGC and IFC Standards; all local and state amendments 
to all codes and standards. 

B. Obtain and pay for all inspection fees, connection charges and permits as a part of the Contract. 

C. Compliance with codes and ordinances shall be at the Contractor's expense. 

D. Install in accordance with manufacturer's instructions. 

3.03 MEASUREMENTS 

A. Verify all measurements on the job site. 

B. Locate all equipment on the centers of walls, openings, spaces, etc., unless specified otherwise.   

C. Check all piping, ducts, etc. to clear openings. 

D. Rough-in dimensions shall be per manufacturer's recommendations and in compliance with current 
ADA and ANSI 117.1 standards. 

3.04 OPERATING INSTRUCTIONS 

A. Before the facility is turned over to the Owner, instruct the Owner or Owner's personnel in the 
operation, care and maintenance of all systems and equipment under the jurisdiction of the 
Mechanical Division.  These instructions shall also be included in a written summary in the 
Operating Maintenance Manuals.  

B. The Operation and Maintenance Manuals shall be utilized for the basis of the instruction. Provide a 
minimum of four hours of on site instruction to the owner designated personnel. 

C. When required by individual specification sections provide additional training on HVAC systems 
and equipment as indicated in the respective specification section. 

D. Provide schedule for training activities for review prior to start of training. 

3.05 SYSTEM ADJUSTING 

A. Each part of each system shall be adjusted and readjusted as necessary to ensure proper 
functioning of all controls, proper air distribution, elimination of drafts, noise and vibration. 

B. Balance air and water systems for volume quantities shown and as required to ensure even 
temperature and the elimination of drafts.  Balancing shall be done by a qualified firm acceptable 
to the Engineer.  Provide balancing log to the Engineer before substantial completion.   

3.06 CUTTING, FITTING, REPAIRING, PATCHING AND FINISHING 

A. Arrange and pay for all cutting, fitting, repairing, patching and finishing of work by other trades 
where it is necessary to disturb such work to permit installation of mechanical work.  Perform work 
only with craftsmen skilled in their respective trades. 

B. Avoid cutting, insofar as possible, by setting sleeves, frames, etc. and by requesting openings in 
advance.  Assist other trades in securing correct location and placement of rough-frames, sleeves, 
openings, etc. for ducts and piping. 

C. Cut all holes neatly and as small as possible to admit work. Include cutting where sleeves or 
openings have been omitted.  Perform cutting in a manner so as not to weaken walls, partitions or 
floors.  Drill holes required to be cut in floors without breaking out around holes. 
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3.07 PAINTING 

A. Perform all of the following painting in accordance with provisions of Division 09 with colors as 
selected by the Architect.  Provide the following items as a part of mechanical work: 

1. Factory applied prime and finish coats on mechanical equipment. 

2. Factory applied prime and finish coat on all air registers, grilles and diffusers, unless otherwise 
specified. 

3. Factory applied prime coat on access doors. 

4. Pipe identification where specified. 

B. If factory finish on any equipment furnished is damaged in shipment or during construction, 
refinish to equal original factory finish. 

3.08 IDENTIFICATION 

A. Tag all valves with heat resistant laminated plastic labels or brass tags engraved with readily legible 
letters.  Securely fasten to the valve stem or bonnet with beaded chain.  Provide a framed, 
typewritten directory under glass, and installed where directed.  Provide complete record drawings 
that show all valves with their appropriate label. Seton 250-BL-G, or 2961.20-G, 2” round or equal. 

B. Label all equipment with heat resistant laminated plastic labels having engraved lettering ½" high.  
If items are not specifically listed on the schedules, consult the Engineer concerning designation to 
use.  Seton engraved Seton-Ply nameplates or equal. 

C. Identify piping to indicate contents and flow direction of each pipe exposed to view by a labeled 
sleeve in letters readable from floor at least once in each room and at intervals of not more that 
20' apart and on each side of partition penetrations.  Coloring scheme in accordance with ANSI 
A13.1-1981, Seton Opti-Code or equal. 

3.09 PIPE HANGERS AND SUPPORTS  

A. Support horizontal piping as follows:  

PIPE SIZE  MAX. HANGER  

SPACING  

HANGER 

 DIAMETER 

½ to 1-¼ inch 6'-0" 3/8" 

1-½ to 2 inch 10'-0" 3/8" 

B. Install hangers to provide minimum ½ inch space between finished covering and adjacent work.   

C. Place a hanger within 12 inches of each horizontal elbow. 

D. Use hangers with 1-½ inch minimum vertical adjustment.   

E. Support vertical piping at every floor.   

F. Where several pipes can be installed in parallel and at the same elevation, provide multiple or 
trapeze hangers.   

G. Support riser piping independently of connected horizontal piping.   

H. Provide transverse seismic support for all piping systems. 

3.10 INSERTS  

A. Provide inserts for placement in concrete formwork.   
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B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams.   

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.   

D. Where concrete slabs form finished ceiling, provide inserts to be flush with slab surface.   

E. Where inserts are omitted, drill through concrete slab from below and provide thru-bolt with 
recessed square steel plate and nut recessed into and grouted flush with slab.   

3.11 EQUIPMENT BASES AND SUPPORTS  

A. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.   

B. Construct support of steel members.  Brace and fasten with flanges bolted to structure.   

C. Provide rigid anchors for pipes after vibration isolation components are installed.   

D. Anchor Bolts:  Install anchor bolts for all mechanical equipment, piping and ductwork as required.  
Tightly fit and clamp base-supported equipment anchor bolts at all equipment support points.  
Provide locknuts where equipment, piping, and ductwork is hung.  Install anchor bolts in holes 
drilled in concrete where necessary to hang piping or ductwork, or to anchor stationary equipment 
from existing concrete slabs. 

3.12 SLEEVES  

A. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for 
continuous insulation wrapping.   

B. Set sleeves in position in construction.  Provide reinforcing around sleeves.   

C. Extend sleeves through floors one inch above finished floor level.  Caulk sleeves full depth and 
provide floor plate.   

D. Where piping or ductwork penetrates floor, ceiling, or wall, install sleeve, close off space between 
pipe or duct and adjacent work with fire stopping insulation and caulk seal.  Use fire rated caulking 
where fire rated walls are penetrated.  Provide close fitting metal collar or escutcheon covers at 
both sides of penetration.   

E. Install chrome plated steel escutcheons at finished surfaces.   

3.13 SCOPE OF VIBRATION ISOLATION WORK 

A. All vibrating equipment and the interconnecting pipe shall be isolated to eliminate the transmission 
of objectionable noise and vibration from the structure. 

B. HVAC equipment shall be carefully checked upon delivery for proper mechanical performance, 
which shall include proper noise and vibration operation. 

C. All installed rotating equipment with excessive noise and/or vibration, which cannot be corrected 
in place, shall be replaced at no cost to Owner. 

3.14 GENERAL PROCEDURES – VIBRATION ISOLATION  

A. Select isolators in accordance with the manufacturer's recommendations and the equipment 
weight distribution to allow for proper static deflection of the isolators in relation to the span of 
the building structure supporting the equipment, considering the allowable deflection and weight 
of the structure. 

B. Install isolators so they can be easily removed for replacement. 

C. Mount all equipment absolutely level. 

D. Install all isolators per manufacturer's instructions. 
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E. Install vibration isolators for mechanical motor driven equipment. 

F. Set steel bases for 1" clearance between housekeeping pad and base. 

G. All vibration isolated equipment shall be fitted with earthquake bracing and snubbers suitable for 
seismic control in accordance with the IBC. 

H. Piping vibration isolation flexible connections shall be installed at a 90° angle to equipment 
deflection direction unless otherwise noted. 

3.15 SEISMIC RESTRAINT 

A. General: 

1. All equipment, piping and ductwork shall be restrained to resist seismic/wind forces per the 
applicable building code(s) as a minimum. Restraint attachments shall be made by bolts, 
welds or a positive fastening method.  Friction shall not be considered. All attachments shall 
be proven capable of accepting the required wind load by calculations. Additional 
requirements specified herein are included specifically for this project. 

2. Install seismic and wind restraint devices per the manufacturer's submittals.  Any deviation 
from the manufacturer's instructions shall be reviewed and approved by the manufacturer. 

3. Attachment to structure for suspended equipment, pipe and duct:  If specific attachment is 
not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar 
joists, or at concrete members. 

4. Wall penetrations may be used as bracing locations provided the wall can provide adequate 
resistance without significant damage.   

5. Provide hanger rod stiffeners where indicated or as required to prevent buckling of rods due 
to seismic forces. 

6. Where rigid restraints are used on equipment, ductwork or piping, support rods for the 
equipment, ductwork or piping at restraint locations must be supported by anchors rated for 
seismic use.  Post-installed concrete anchors must be in accordance with ACI 355.2. 

B. Concrete Anchor Bolts: 

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for 
anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  
Notify the structural engineer if reinforcing steel or other embedded items are encountered 
during drilling.  Locate and avoid pre- or post-tensioned tendons, electrical and 
telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full 
design strength. 

3. Mechanical Anchors:  Protect threads from damage during anchor installation.  Heavy-duty 
sleeve anchors shall be installed with sleeve fully engaged in the structural element to which 
anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to installation 
of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing 
toward the surface in such a manner as to avoid introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 

C. Equipment Restraints: 
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1. Seismically restrain equipment all equipment.  Install fasteners, straps and brackets as 
required to secure the equipment. 

2. Install seismic snubbers on HVAC equipment supported by floor-mounted, non-seismic 
vibration isolators.  Locate snubbers as close as possible to vibration isolators and attach to 
equipment base and supporting structure as required.   

3. Install neoprene grommet washers on equipment anchor bolts where clearance between 
anchor and equipment support hole exceeds 1/8" (3.2 mm). 

4. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are attached to 
wall. 

D. Duct Systems: 

1. Seismically restrain all ductwork listed below, using seismic cable restraints: 

a. All ducts with cross-sectional area equal to or greater than 6 ft2  (0.55 m2). 

b. Any ductwork which if it were to fail would result in damage to a piece of equipment 
or building function that has a component importance factor of 1.5. 

c. All ductwork weighing more than 17 lbs/ft (25 kg/m). 

2. "12-inch rule", where duct can be exempted from seismic restraint based on the length of the 
support rods, is accepted if one of the following conditions are met: 

a. The hangers shall be detailed to avoid significant bending of the hangers and their 
attachments. The maximum stress due to combined loading including bending in the 
hangers must be less than 21.6 ksi. 

b. Isolation hangers are added to hanger rod to provide swivel joint and to prevent 
bending moment in hanger.  

3. Space lateral supports a maximum of 30' o.c. (9 m), and longitudinal supports a maximum of 
60' (18 m) o.c. 

4. Duct risers shall be restrained at floor penetrations every 30' (9 m) maximum spacing. 

5. Fire damper locations may be used as restraint locations for all directions except away from 
the damper. 

6. Brace a change of direction longer than 12' (3.7 m). 

7. Install restraint cables so they do not bend across edges of adjacent equipment or building 
structure. 

E. Piping Systems: 

1. Provide seismic cable restraints on the following: 

a. All piping greater than 3" (75 mm) nominal diameter. 

b. All piping systems assigned a component importance factor, Ip, of 1.5 with a nominal 
pipe diameter greater than 1" (25 mm) or trapeze-supported piping with combined 
operating weight over 10 lbs/ft (15 kg/m). 

2. "12-inch rule", where pipe can be exempted from seismic restraint based on the length of the 
support rods, is accepted if one of the following conditions are met: 

a. Hangers are detailed to avoid bending of the hangers and their attachment; and 
provisions are made for piping to accommodate expected deflections. The maximum 
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stress due to combined loading including bending in the hangers must be less than 
21.6 ksi. 

b. Isolation hangers are added to hanger rod to provide swivel joint and to prevent 
bending moment in hanger.  

3. Restraint spacing: 

a. For ductile piping, space lateral supports a maximum of 40' (12 m) o.c., and 
longitudinal supports a maximum of 80' (24 m) o.c.   

b. For non-ductile piping (e.g., cast iron, PVC) space lateral supports a maximum of 20' (6 
m) o.c., and longitudinal supports a maximum of 40' (12 m) o.c.  

c. For piping with hazardous material inside (e.g., natural gas, medical gas) space lateral 
supports a maximum of 20' (6 m) o.c., and longitudinal supports a maximum of 40' (12 
m) o.c. 

d. For pipe risers, restrain the piping at floor penetrations using the same spacing 
requirements as above. 

4. Brace a change of direction longer than 12' (3.7 m). 

5. Longitudinal restraints for single pipe supports shall be attached directly to the pipe, not to 
the pipe hanger. 

6. For supports with multiple pipes (trapezes), secure pipes to trapeze member with clamps 
approved for application. 

7. Piping on roller supports shall include a second roller support located on top of the pipe at 
each restraint location to provide vertical restraint. 

8. Install restraint cables so they do not bend across edges of adjacent equipment or building 
structure. 

9. Install flexible metal hose loops in piping which crosses building seismic joints, sized for the 
anticipated amount of movement. 

10. Install flexible piping connectors where adjacent sections or branches are supported by 
different structural elements, and where the connections terminate with connection to 
equipment that is anchored to a different structural element from the one supporting the 
connections as they approach equipment. 

11. Coordinate seismic restraints with thermal expansion compensators, guides and anchor 
points.  Thermal expansion anchor points shall be designed to accommodate seismic forces. 

3.16 INSTALLATION OF EQUIPMENT 

A. Unless otherwise indicated, mount all equipment and install in accordance with manufacturer's 
recommendations and approved submittals. 

B. Maintain manufacture recommended minimum clearances for access and maintenance. 

C. Where equipment is to be anchored to structure, furnish and locate necessary anchoring and 
vibration isolation devices. 

D. Furnish all structural steel, such as angles, channels, beams, etc. required to support all piping, 
ductwork, equipment and accessories installed under this Division.  Use structural supports 
suitable for equipment specified or as indicated.  In all cases, support design will be based upon 
data contained in manufacturer's catalog.   
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E. Openings:  Arrange for necessary openings in buildings to allow for admittance and reasonable 
maintenance or replacement of all equipment furnished under this Contract. 

F. Access Doors: Provide as necessary for reasonable maintenance of all equipment valves, controls, 
etc. 

END OF SECTION 
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SECTION 23 0505 

SELECTIVE DEMOLITION FOR HEATING, VENTILATING, AND AIR CONDITIONING (HVAC) 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. Work specified in this Section includes the demolition, removal, and disposition of certain 
mechanical work. 

B. Drawings, the provisions of the Agreement, and Administrative Specification Sections apply to all 
work of this Section. 

PART 2  PRODUCTS (Not Used) 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Prior to starting work, carefully inspect installed work of other trades and verify that such work is 
complete to the point where work of this Section may properly commence.  Notify the Architect in 
writing of conditions detrimental to the proper and timely completion of the work. 

B. Do not begin installation until all unsatisfactory conditions are resolved.  Beginning work 
constitutes acceptance of conditions as satisfactory. 

3.02 DEMOLITION, REMOVAL AND DISPOSITION 

A. Saw-cut concrete as shown or required. 

B. Piping, Ductwork, And Equipment To Be Removed:  Remove all piping, ductwork, and equipment as 
indicated on the Drawings. 

C. Piping Removed:  Drawings do not show all existing piping which is to be removed.  Unless 
indicated otherwise, where existing equipment has been removed, or its use replaced by new 
equipment, remove connecting piping back to the branch in the main so that there will be no dead 
ends or unused pipe lines in mechanical spaces at completion. 

D. Piping, Ductwork, Equipment, Control Wiring and Tubing To Be Removed:  Remove all piping, 
ductwork, equipment, control wiring and tubing as indicated.  Drawings do not show all existing 
piping, ductwork, equipment, control wiring and tubing which is to be removed.  Unless indicated 
otherwise, where existing equipment has been removed, or its use replaced by new equipment, 
remove connecting piping and ductwork back to the branch in the main so that there will be no 
dead ends or unused pipe lines in mechanical spaces at completion. 

E. Materials To Owner:  All items or materials removed from the project shall be made available for 
the Owner's inspection.  The Owner retains the option to claim any item or material.  The 
Contractor shall deliver any claimed item or material in good condition to the place designated by 
the Owner.  All items not claimed become the property of the Contractor and shall be removed 
from the site by the Contractor. 

F. Materials To Owner:  As indicated on the Drawings. 

G. Re-use Of Materials:  Only where indicated on Drawings. 

H. Materials To Contractor:  Materials shown or specified to be removed, other than the materials 
indicated to be turned over to Owner. 
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I. Protect any active piping and/or wiring encountered; remove, plug or cap utilities to be 
abandoned.  Notify the Architect of utilities encountered whose service is not known. 

J. Debris Removal:  Existing materials removed and not reinstalled or turned over to the Owner shall 
be immediately removed from the site and disposed of by the Contractor. 

K. Repairs:  Any portion of the facility damaged, cut back or made inoperable by this Contractor shall 
be repaired with similar materials as the existing structure and/or damaged item as instructed by 
the Architect. 

END OF SECTION 
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SECTION 23 0700 

HVAC INSULATION 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Piping Insulation. 

B. Ductwork Insulation. 

C. Jackets and Accessories. 

1.02 RELATED WORK 

A. Division  09 – Painting. 

B. Section 23 0500 – Common Work Results for HVAC Systems. 

C. Section 23 2113 – Hydronic Piping. 

D. Section 23 2116 – Hydronic Specialties. 

E. Section 23 3100 – HVAC Ducts and Casings. 

F. Section 23 8300 – Radiant Heating Units. 

1.03 REFERENCES 

A. ASTM C195 - Mineral Fiber Thermal Insulating Cement. 

B. ASTM C450 - Standard Practice for Fabrication of Thermal Insulating Fitting Covers for NPS Piping, 
and Vessel Lagging. 

C. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of 
the Heat Flow Meter Apparatus. 

D. ANSI/ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation. 

E. ANSI/ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form. 

F. ANSI/ASTM C547 - Mineral Fiber Pipe Insulation (Preformed). 

G. ANSI/ASTM C552 - Cellular Glass Thermal Insulation. 

H. ANSI/ASTM C553 - Mineral Fiber Blanket Insulation. 

I. ANSI/ASTM C578 - Preformed, Block Type Cellular Polystyrene Thermal Insulation. 

J. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for 
Nominal Sizes of Pipe and Tubing (NPS System). 

K. ASTM C612 - Mineral Fiber Block and Board Thermal Insulation. 

L. ASTM C449 - Mineral Fiber Hydraulic-setting Thermal Insulating and Finishing Cement. 

M. ASTM C610 - Expanded Perlite Block and Pipe Thermal Insulation. 

N. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and Sound 
Absorbing Material). 

O. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for Thermal 
Insulation. 

P. ASTM C1427 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 
Insulation in Sheet and Tubular Form. 
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Q. ASTM D774 – Standard Test Method for Bursting Strength of Paper. 

R. ASTM D1000 - Standard Test Methods for Pressure-Sensitive Adhesive-Coated Tapes Used for 
Electrical and Electronic Applications. 

S. ASTM E84 - Surface Burning Characteristics of Building Materials. 

T. ASTM E96 – Standard Test Methods for Water Vapor Transmission of Materials. 

U. NFPA 255 - Surface Burning Characteristics of Building Materials. 

V. UL 723 - Surface Burning Characteristics of Building Materials. 

1.04 SUBMITTALS 

A. Submit product data under provisions of Division 01. 

B. Include product description, thickness for each service, and locations. 

C. Submit manufacturer's installation instructions. 

1.05 QUALITY ASSURANCE 

A. Applicator: Company specializing in piping insulation application with three years minimum 
experience. 

B. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters. 

C. Materials: Flame spread/smoke developed rating of 25/50 in accordance with UL 723, ASTM E84, 
or NFPA 255. 

D. Factory fabricated fitting covers manufactured in accordance with ASTM C450. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Division 01 - Product Requirements: Requirements for transporting, handling, storing, and 
protecting products. 

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification, 
including product density and thickness. 

C. Shipment of materials from manufacturer to installation location shall be in weather tight 
transportation. 

D. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in 
original packaging. 

1.07 ENVIRONMENTAL REQUIREMENTS 

A. Maintain ambient temperatures and conditions required by manufacturers of adhesive, mastics, 
and insulation cements. 

1.08 FIELD MEASURMENTS 

A. Verify field measurements prior to fabrication. 

1.09 WARRANTY 

A. Division 01- Execution and Closeout Requirements: Product warranties and product bonds. 

PART 2 PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Armacell. 

B. Certain-Teed. 

C. IMCOA. 
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D. Johns Manville. 

E. Knauf. 

F. Owens-Corning. 

A. Manson. 

B. Nomaco. 

C. Pittsburgh - Corning. 

D. K-Flex USA. 

E. Armstrong. 

F. Substitutions: Under provisions of Division 01.  

2.02 INSULATION - PIPING 

A. Type A: Glass fiber, rigid, molded, non-combustible insulation; ANSI/ASTM C547; 'k' value of 0.23 at 
75º F, rated from 0º F to 850º F, vapor retarder jacket of Kraft paper bonded to aluminum foil, self-
sealing lap and butt strips; Johns Manville "Micro-Lok" or approved equal. 

B. Type B: Cellular glass; ANSI/ASTM C552; 'k' value of 0.29 at 75º F; 7.3 lbs./cu. ft. density; Pittsburgh 
Corning "Foamglass ONE" or approved equal. 

C. Type C: Expanded polystyrene; ANSI/ASTM C578; rigid closed cell; maximum water vapor 
transmission rating of 0.1 perms; 'k' value of 0.23 at 75º F.  

D. Type D: Flexible unicellular polyolefin; ASTM C1427; 'k' value of 0.25 at 75º F ASTM C518; moisture 
vapor transmission of zero perm-inch ASTM E96; rated to 210º F; IMCOA “Imcolock” or approved 
equal. 

E. Type E: Elastomeric foam; EPDM-based closed-cell flexible foam, ASTM C534; flexible cellular 
elastomeric in sheet or pre-formed tube, ’k’ value of 0.26 at 75º F, max. service temp - 300º F, 
ASTM C534; max. flame spread = 50, max. smoke developed = 50, ASTM E84; UV-resistant 
coating/jacketing if exposed to sunlight; K-FLEX USA “Insul-Tube”, “Insul-Sheet”, or approved 
equal. 

F. Type F: Hydrous calcium silicate; ANSI/ASTM C533; rigid white; asbestos free; 'k' value of 0.44 at 
300º F, rated to 1,200º F; Johns Manville "Thermo 12 Gold" or approved equal. 

2.03 FIELD APPLIED PIPING JACKET 

A. Vapor Barrier Jackets: Kraft reinforced foil vapor barrier with self-sealing adhesive joints. 

B. PVC Jackets and solvent welding adhesive: One piece, pre-molded type, Johns Manville “Zeston 
2000”, fitting covers and jacketing material.  Johns Manville “Perma-Weld” solvent welding 
adhesive. 

C. Re-Wettable Canvas Jacketing: Fiberglass cloth made from texturized yarns, impregnated 
throughout with an inorganic fire retardant asbestos free adhesive; 20x14 thread count, 14.5 
oz./sq.yd, 0.04 inch thickness, 1,000º F upper temperature limit; GLT Products “Style 1989” or 
approved equal. 

2.04 INSULATION - DUCTWORK 

A. Type K: Exterior FSK Duct Wrap: Flexible glass fiber; ASTM C553; commercial grade; 'k' value of 0.27 
at 75º F, 0.6 lb./cu. ft. density.  0.00035 inch vinyl scrim facing with 2” stapling tab.  Johns Manville 
“Microlite Standard Duct Wrap” or equal. 



 5/4/2020 

LAKE ROAD FIRE HALL ADDITION  SECTION – 23 0700 

DILLINGHAM, AK HVAC INSULATION 

 

LAKE ROAD FIRE HALL ADDITION 23 0700 - 4 HVAC INSULATION 

 

B. Type L: Exterior FSK Rigid Fiber Board Duct Insulation; ASTM C612, ‘k’ value of 0.23 at 75° F, 3.0 
lb./cu. ft. density.  0.00035 inch foil scrim facing.  Johns Manville “814 Spin-Glas” or equal. 

2.05 FIELD APPLIED EQUIPMENT AND DUCTWORK JACKETS 

A. Re-Wettable Canvas Jacketing: , Fiberglass cloth made from texturized yarns, impregnated 
throughout with an inorganic fire retardant asbestos free adhesive; 20x14 thread count, 14.5 
oz./sq.yd, 0.04 inch thickness, 1,000º F upper temperature limit; GLT Products “Style 1989” or 
approved equal. 

2.06 INSULATION ACCESSORIES 

A. Adhesives: Waterproof and fire-retardant type.   

B. Lagging Adhesive: Fire resistive to NFPA 255. 

C. Impale Anchors: Galvanized steel, 12 gauge, self-adhesive pad.   

D. Joint Tape: Glass fiber cloth, open mesh.   

E. FSK Joint Tape; ASTM C1136 Foil-Scrim-Kraft (FSK) lamination coated with solvent acrylic pressure 
sensitive adhesive; capable of adhering to fibrous and sheet metal surfaces; tri-directionally 
reinforced 2x3 squares per inch fiberglass scrim; 9.5 mils thick, -40 to 240º F service temperatures; 
Venture Tape “1525CW” or approved equal.  

F. Tie Wire: Annealed steel, 16 gauge.   

G. Insulated pipe supports: Calcium silicate with galvanized steel jacket (min. 24 gauge); ANSI/ASTM 
C533; rigid white; 'k' value of 0.37 at 100º F, rated to 1,200º F; Thermal Pipe Shields “T-1000 Calsil” 
or equal.  

PART 3 EXECUTION 

3.01 PREPARATION 

A. Install materials after piping, equipment and ductwork has been tested and approved. 

B. Clean surfaces for adhesives. 

C. Prepare surfaces in accordance with manufacturer's recommendations. 

3.02 INSTALLATION – PIPING INSULATION 

A. Install materials in accordance with manufacturer's recommendations, building codes and industry 
standards. 

B. Continue insulation vapor barrier through penetrations except where prohibited by code. 

C. Locate insulation and cover seams in least visible locations. 

D. Neatly finish insulation at supports, protrusions, and interruptions. 

E. For insulated pipes conveying fluids above ambient temperature, secure jackets with self-sealing 
lap or outward clinched, expanded staples.  Bevel and seal ends of insulation at equipment, 
flanges, and unions.  Insulate complete system, including under fitting jackets. 

F. Provide insulated piping supports on piping 1-½" inch diameter to 3 inch diameter. Insulated piping 
supports shall not be less than the following lengths: 

1-½" to 2-½" pipe size 10" long 

G. Fully insulate all piping including all spaces under jacketing. 

H. Jackets: 
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1. Indoor, Concealed Applications: Insulated pipes shall have vapor barrier jackets, factory-
applied.  Vapor barrier PVC fittings may also be used provided joints are sealed with solvent 
welding adhesive approved by the jacket manufacturer.  

2. For pipe exposed in mechanical equipment rooms or in finished spaces below 10 feet above 
finished floor, finish with PVC jacket and fitting covers or metal jacket. 

3.03 SCHEDULE – PIPING   

PIPING TYPE PIPE SIZE MINIMUM 
INSULATION 
THICKNESS 

Heating Glycol/Water Supply and Re-
turn  

A, E 1-1/4” and Smaller 1"  

Heating Glycol/Water Supply and Re-
turn  

A, E 1-1/2" and Larger 1" 

3.04 INSTALLATION – DUCTWORK INSULATION 

A. Install materials in accordance with manufacturer's instructions.  

B. Provide insulation with vapor barrier when air conveyed may be below ambient temperature.  
Continue insulation with vapor barrier through penetration. 

C. Exterior Insulation (Type J) Application:  

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier 
adhesive or tape to match jacket. 

2. Secure insulation without vapor barrier with staples, tape, or wires. 

3. Install without sag on underside of ductwork.  Use mechanical fasteners to prevent sagging.  
Secure insulation with mechanical fasteners on 15 inch centers maximum, on bottom and side 
of ductwork with dimension exceeding 20 inches.  Seal vapor barrier penetrations by 
mechanical fasteners with vapor barrier adhesive.  Stop and point insulation around access 
doors and damper operators to allow operation without disturbing wrapping.   

4. Maximum 25% compression. 

D. Where ductwork is scheduled for exterior insulation and is shown on the plans to be internally 
lined, the exterior insulation thickness may be reduced by the thickness of the lining.  Where 
exterior insulation can be eliminated or reduced due to thickness of lining, overlap exterior 
insulation a minimum 24 inches over lined ductwork.   

E. Where canvas jacketing is indicated, apply mastic in sufficient thickness to completely cover the 
texture of the canvas material. 

3.05 SCHEDULE - DUCTWORK 

END OF SECTION 
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SECTION 23 1113 

FACILITY FUEL-OIL PIPING 

PART 1  GENERAL 

1.01 WORK INCLUDED 

A. Fuel Oil Piping - Above Ground. 

B. Unions and Flanges. 

C. Valves. 

D. Pipe Hangers and Supports. 

E. Relief Valves. 

F. Strainers. 

G. Flexible Connectors. 

1.02 RELATED WORK 

A. Division 02 - Excavating, Backfilling, Trenching. 

B. Section 23 0500 - Common Work Results for HVAC. 

1.03 REFERENCES 

A. American Society of Mechanical Engineers: 

1. ASME B16.3 - Malleable Iron Threaded Fittings. 

2. ASME B31.1 - Power Piping. 

3. ASME B31.9 - Building Services Piping. 

4. ASME B36.10M - Welded and Seamless Wrought Steel Pipe. 

5. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing Qualifications. 

B. ASTM International: 

1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless. 

2. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers. 

C. American Welding Society: 

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding. 

2. AWS D1.1 - Structural Welding Code - Steel. 

D. National Fire Protection Association: 

1. NFPA 30 - Flammable and Combustible Liquids Code. 

2. NFPA 31 - Standard for the Installation of Oil-Burning Equipment. 

E. Underwriters Laboratories Inc.: 

1. UL 567 - Pipe Connectors for Flammable Liquids and Combustible Liquids and LP-Gas. 

2. UL 842 - Valves for Flammable Fluids. 

3. UL 913 - Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, and III, Di-
vision 1, Hazardous Locations. 
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1.04 SUBMITTALS 

A. Submittal Procedures under provisions of the Division 01. 

B. Product Data: 

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit manufacturers catalog 
information. 

2. Valves: Submit manufacturer’s catalog information with valve data and ratings for each ser-
vice. 

3. Fuel Piping Specialties: Submit manufacturer’s catalog information including capacity, rough-
in requirements, and service sizes. 

C. Test Reports: Submit written test results for piping system pressure test. 

D. Manufacturer's Installation Instructions: Submit piping system, piping accessories and Tank Inven-
tory and Leak Detection System 

1.05 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of valves, piping system, and system compo-
nents. 

B. Project Record Documents: Record actual locations of piping mains with invert elevations, valves, 
manholes, and leak detection and location system. 

C. Operation and Maintenance Data under provisions the Division 01.  Submit spare parts lists, ex-
ploded assembly views, for tank and inventory leak detection. 

1.06 QUALITY ASSURANCE 

A. Perform Work in accordance with NFPA 31. 

B. Perform Work in accordance with authority having jurisdiction. 

1.07 QUALIFICATIONS 

A. Installer: Company specializing in performing work of this section with minimum three years doc-
umented experience or approved by manufacturer.  

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store and handle under the provisions of the Division 01. 

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage. 

C. Protect piping and fittings from soil and debris with temporary end caps and closures. Maintain in 
place until installation. 

1.09 ENVIRONMENTAL REQUIREMENTS 

A. Under the provisions of the Division 01. 

B. Do not install underground piping when bedding is wet or frozen. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.11 COORDINATION 

A. Under the provisions of the Division 01. 

B. Coordinate trenching, excavating, bedding, backfilling of buried piping systems with requirements 
of Division 31. 



 5/4/2020 

LAKE ROAD FIRE HALL ADDITION  SECTION - 23 1113 

DILLINGHAM, AK FACILITY FUEL-OIL PIPING 

 

LAKE ROAD FIRE HALL ADDITION 23 1113 - 3 FACILITY FUEL-OIL PIPING 

 

1.12 WARRANTY 

A. Under the provisions of the Division 01. 

PART 2 PRODUCTS 

2.01 FUEL OIL PIPING - ABOVE GROUND 

A. Steel Pipe: ASTM A53/A53M or ASME B36.10M Schedule 40 black. 

1. Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M wrought carbon steel and alloy 
steel welding type. 

2. Joints Exterior: Welded or Viega MegaPress. 

3. Joints in Mechanical Room: Threaded for pipe 2 inch and smaller or Viega MegaPress; welded 
for pipe 2-1/2 inches and larger.  

2.02 FLEXIBLE FUEL OIL PIPING SYSTEM 

A. Manufacturers: 

1. OPW FlexWorks. 

2. Substitutions: Under the provisions of Division 01. 

2.03 UNIONS AND FLANGES 

A. Unions for Pipe 2 inches and Smaller: 

1. Ferrous Piping: Class 150, malleable iron, threaded. 

2. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder 
end, water impervious isolation barrier. 

2.04 GATE VALVES 

A. No allowed. 

2.05 GLOBE VALVES 

A. Not Allowed. 

2.06 BALL VALVES 

A. 1/4 inch to 1 inch: MSS SP 110, Class 125, two piece, threaded ends, bronze body; chrome plated 
bronze ball, reinforced Teflon seats, blow-out proof stem, lever handle, UL 842 listed for flammable 
liquids and LPG, full port. 

2.07 CHECK VALVES 

A. Swing Check Valves 

1. 2 inches and Smaller: MSS SP 80, Class 150, bronze body and cap, bronze seat, Buna-N disc, 
threaded ends. 

B. Spring Loaded Check Valves: 

1. 2 inches and Smaller: MSS SP 80, Class 150 bronze body, in-line spring lift check, silent closing, 
Buna-N disc, integral seat, threaded ends. 

2.08 HANGERS AND SUPPORTS 

A. Conform to NFPA 31. 

B. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron or Carbon steel, adjustable swivel, split 
ring. 
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2.09 RELIEF VALVES 

A. ASME certified and labeled. Maximum working temperature: 450 degrees F. Body: Bronze. Seat: Vi-
ton or Monel. Stem and Springs: Stainless steel. Threaded ends. Automatic type, direct pressure ac-
tuated at maximum 60psi. 

2.10 STRAINERS 

A. Manufacturers: 

1. Mueller Steam Specialty. 

2. O.C. Keckley Company. 

3. Spirax Sarco, Inc. 

4. Substitutions: Under the provisions of the Division 01. 

B. 2 inch and Smaller: Y pattern, bronze body, threaded ends, Class 150, 1/32 inch stainless steel per-
forated screen. 

2.11 FLEXIBLE CONNECTORS 

A. Manufacturers: 

1. Flex-Hose Co., Inc. 

2. Flex-Weld, Inc. 

3. The Metraflex Company. 

4. Substitutions: Under the provisions of the Division 01. 

B. 2 inches and Smaller: Corrugated Type 304 stainless steel inner hose with single layer of Type 304 
stainless steel exterior braiding.  Maximum working pressure 200 psig. 

2.12 BEDDING AND COVER MATERIALS 

A. Refer to Division 31. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify 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 - PIPE HANGERS AND SUPPORTS 

A. Install hangers and supports in accordance with ASTM F708 and MSS SP 89. 

B. Support horizontal piping hangers as scheduled. 

C. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work. 

D. Place hangers within 12 inches of each horizontal elbow. 

E. Install hangers to allow 1-1/2 inch minimum vertical adjustment. Design hangers for pipe move-
ment without disengagement of supported pipe. 

F. Where installing several pipes in parallel and at same elevation, provide multiple pipe hangers or 
trapeze hangers. 
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G. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings. 

3.04 INSTALLATION - ABOVEGROUND PIPING 

A. Install fuel oil piping in accordance with NFPA 31. 

B. Route piping in orderly manner and maintain gradient. 

C. Install piping to conserve building space and not interfere with use of space. 

D. Group piping whenever practical at common elevations. 

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment. 

F. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 0529. 

G. Install fire stopping at fire rated construction perimeters and openings containing penetrating 
sleeves and piping. Refer to Division 07. 

H. Provide clearance for installation of insulation and access to valves and fittings. 

I. Provide access where valves and fittings are not exposed. 

J. Where pipe support members are welded to structural building framing, scrape, brush clean, weld, 
and apply one coat of zinc rich primer. Refer to Division 09. 

K. Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting. Refer to 
Division 09. 

L. Install identification on piping systems including underground piping. Refer to Section 23 0553. 

M. Install valves with stems upright or horizontal, not inverted. 

N. Protect piping systems from entry of foreign materials by temporary covers, completing sections of 
the Work, and isolating parts of completed system. 

END OF SECTION  
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SECTION 23 2113 

HYDRONIC PIPING 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Pipe and Pipe Fittings.   

B. Valves.   

C. Glycol Water Piping System.   

1.02 RELATED WORK  

A. Section 23 0500 - Common Work Results for HVAC.  

B. Section 23 0700 - HVAC Insulation. 

C. Section 23 2116 - Hydronic Piping Specialties.   

D. Section 23 2123 - Hydronic Pumps.   

E. Section 23 5223 - Cast Iron Boilers. 

1.03 REGULATORY REQUIREMENTS  

A. Conform to ANSI/ASME B31.9.   

1.04 QUALITY ASSURANCE  

A. Valves: Manufacturer's name and pressure rating marked on valve body.   

1.05 SUBMITTALS  

A. Submit product data under provisions of Division 01.  

1.06 WARRANTY  

A. Polypropylene pipe and fittings shall be covered by a factory warranty for 30 years to be free of 
defects in materials or manufacturing. 

1.07 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site under provisions of Division 01. 

B. Store and protect products under provisions of Division 01. 

C. Deliver and store valves in shipping containers with labeling in place.   

PART 2  PRODUCTS  

2.01 HEATING WATER AND GLYCOL PIPING, ABOVE GROUND  

A. Copper Tubing: ASTM B88, Type L, hard drawn.   

1. Fittings: ANSI/ASME B16.18 Cast Copper Alloy Solder Joint Pressure Fittings or ANSI/ASME 
B16.22 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings   

2. Joints: ASTM B32, solder, Grade 95TA or ANSI/AWS A5.8, BCuP silver braze; Flux: ASTM B813.  

3. Press Fittings: Viega ProPress Fittings are allowed.  Sealing elements for press fittings shall be 
EPDM.Sealing elements shall be factory installed or an alternative supplied by fitting 
manufacturer. Press end shall have Smart Connect feature design leakage path. Smart 
Connect™ (SC Feature) In ProPress ½" to 4" dimensions the Smart Connect Feature assures 
leakage of liquids and/or gases from inside the system past the sealing element of an un-
pressed connection. The function of this feature is to provide the installer quick and easy 
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identification of connections which have not been pressed prior to putting the system into 
operation. 

B. PEX Tubing: Tubing shall be cross-linked high-density polyethylene. Tubing shall be produced using 
silane method of cross-linking and shall meet the dimension and performance specifications of 
ASTM F876/F877 and CSA B137.5. Tubing shall also comply with ANSI/NSF 61 as suitable for use 
with potable water. Temperature and pressure ratings shall be 160 psi at 73 degrees F, 100 psi at 
180 degrees F, and 80 psi at 200 degrees F. 

C. Grooved piping systems are not allowed. 

2.02 EQUIPMENT DRAINS AND OVERFLOWS  

A. Copper Tubing: ASTM B88, Type L, hard drawn.   

1. Fittings: ANSI/ASME B16.18 cast bronze, or ANSI/ASME B16.29 solder wrought copper.   

2. Joints: ASTM B32, solder, Grade 95TA or ANSI/AWS A5.8, BCuP silver braze; Flux: ASTM B813.  

B. PVC Pipe: ASTM D1785, Schedule 40, and Schedule 80 for sizes 8 inch and larger, or ASTM D2241, 
SDR 21 or 26.   

1. Fittings: ASTM D2466 or D2467, PVC.   

2. Joints: ASTM D2855, solvent weld.   

C. ABS Pipe: ASTM D2680 or D2751.   

1. Fittings: ASTM D2751.   

2. Joints: ASTM D2235, solvent weld.   

2.03 FLANGES, UNIONS, AND COUPLINGS  

A. Pipe Size 2 Inches and Under: 150 psig malleable iron unions for threaded ferrous piping; bronze 
unions for copper pipe, soldered joints.   

B. Pipe Size Over 2 Inches: 150 psig forged steel slip-on flanges for ferrous piping; bronze flanges for 
copper piping. 

2.04 GATE VALVES  

A. Gate valves will not be permitted.  Use ball or butterfly valves for isolation. 

2.05 GLOBE VALVES  

A. Globe valves will not be permitted.  Use ball or butterfly valves for throttling. 

2.06 ACCEPTABLE MANUFACTURERS - ALL VALVE TYPES  

A. Apollo. 

B. Crane. 

C. FNW. 

D. Hammond. 

E. Milwaukee. 

F. Red-White Valve Corp. 

G. Nibco. 

H. Substitutions: Under provisions of Division 01. 
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2.07 BALL VALVES  

A. Up to 2 Inches: Bronze two piece body, full port, forged brass, chrome plated ball, Teflon seats and 
stuffing box ring, lever handle and balancing stops, solder or threaded ends with union.  Seat 
material to be compatible with fluid handled. 

B. Over 2 Inches: Cast steel, two piece body, full port chrome plated steel ball, Teflon seat and 
stuffing box seals, lever handle, flanged.  Seat material to be compatible with liquid handled.  

2.08 BUTTERFLY VALVES  

A. Iron body, bronze disc, resilient replaceable seat for service to 250º F, wafer or lug ends, extended 
neck, 10 position lever handle.  

2.09 SWING CHECK VALVES  

A. Up to 2 Inches: Bronze 45º swing disc, solder ends.  

B. Over 2 Inches: Iron body, bronze trim, 45º swing disc, renewable disc and seat, flanged ends.  

2.10 SPRING LOADED CHECK VALVES  

A. Iron body, bronze trim, stainless steel spring, renewable composition disc, screwed, wafer or 
flanged ends.   

2.11 RELIEF VALVES  

A. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure actuated, 
capacities ASME certified and labeled.   

2.12 HYDRONIC SYSTEM CLEANER 

A. Acceptable Products: 

1. CH2O Boil Out Liquid 

2. Oatey Hercules Boiler and Heating System Cleaner. 

PART 3  EXECUTION  

3.01 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.   

D. After completion, fill, clean, and treat systems.  

3.02 INSTALLATION  

A. Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.   

B. Install piping to conserve building space, and not interfere with use of space and other work.   

C. Group piping whenever practical at common elevations.   

D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.   

E. Provide clearance for installation of insulation, and access to valves and fittings.   

F. Provide access where valves and fittings are not exposed. 

G. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top of 
pipe level.   
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H. Where pipe support members are welded to structural building framing, scrape, brush clean, and 
apply one coat of zinc rich primer to welding.   

I. Prepare pipe, fittings, supports, and accessories for finish painting.  Refer to Division 09.   

J. Install valves with stems upright or horizontal, not inverted.   

K. Support all piping in accordance with International Mechanical Code and Manufacturer installation 
instructions.  Where there is a conflict between requirements of the Mechanical Code and 
Manufacturer installation instructions, the more restrictive requirement shall apply. 

3.03 APPLICATION  

A. Use grooved mechanical couplings and fasteners only in accessible locations.   

B. Install unions downstream of valves and at equipment or apparatus connections.   

C. Install brass male adapters each side of valves in copper piped system.  Sweat solder adapters to 
pipe.   

D. Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or vertical 
risers.   

E. Install ball or butterfly valves for throttling, bypass, or manual flow control services.   

F. Provide spring loaded check valves on discharge of condenser water pumps.   

G. Provide ¾ inch ball drain valves at main shut-off valves, low points of piping, bases of vertical risers, 
and at equipment.  Pipe to nearest drain. 

3.04 CLEANING OF THE HYDRONIC SYSTEM  

A. Prior to starting work, verify system is complete.  Thoroughly flush and drain the system.  Clean all 
strainer baskets and start-up screens on pump suction diffusers.    Re-install strainer baskets and 
start-up screens and refill system. 

B. Fill the hydronic piping systems with the system cleaner in accordance with cleaning compound 
directions for use. 

C. Boil out system for a minimum period of four (4) hours or as recommended by system cleaner, 
boiler start-up instructions at a system design operating temperature. 

D. Upon completion of boil out, completely flush system and drain all low points.  Remove and clean 
and re-install all strainer baskets.  Remove start-up screens on pump suction diffusers.     

E. Fill system with water or glycol as indicated on the plans. Feed water to system through make-up 
line with pressure regulator, venting system high points.  Set to fill at 12 psig.  Pressure system cold 
at 5 psig, adjust when hot to 12 psig.  See Specification Section 23 2116 for glycol fill procedures. 

F. Submit a written and signed statement to the Owner that the above referenced cleaning 
procedures have been completed. 

3.05 TESTING  

A. Test all heating water and glycol piping hydrostatically at 100 psig or 150 percent of working 
pressure, whichever is greater, for a period of 4 hours.  Observe piping during this period and 
repair all leaks. 

END OF SECTION 
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SECTION 23 2116 

HYDRONIC SPECIALTIES 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Expansion Tanks.   

B. Air Vents.   

C. Air Separators.   

D. Strainers.   

E. Balance Valves.   

F. Relief Valves.   

G. Glycol Specialties.   

1.02 RELATED WORK  

A. Section 23 0500 - Common Work Results for HVAC.  

B. Section 23 2123 - Hydronic Pumps.   

C. Section 23 5223 - Cast Iron Boilers. 

1.03 REFERENCES  

A. ANSI/ASME - Boilers and Pressure Vessels Code.   

1.04 REGULATORY REQUIREMENTS  

A. Conform to ANSI/ASME Boilers and Pressure Vessels Code Section 8D for manufacture of tanks.   

1.05 QUALITY ASSURANCE  

A. Manufacturer: For each product specified, provide components by same manufacturer throughout.   

1.06 SUBMITTALS  

A. Submit product data under provisions of Division 01 and Section 23 0500. 

B. Submit glycol solution test results with glycol percentage and PH after system fill procedures are 
completed. 

1.07 OPERATION AND MAINTENANCE DATA  

A. Submit operation and maintenance data under provisions of Division 01. 

B. Include installation instruction, assembly views, lubrication instructions, and replacement parts list.   

1.08 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site under provisions of Division 01. 

B. Store and protect products under provisions of Division 01. 

1.09 EXTRA STOCK  

A. Provide one extra 10 gallon drum of propylene glycol. 

PART 2  PRODUCTS  

2.01 ACCEPTABLE MANUFACTURERS - DIAPHRAGM-TYPE COMPRESSION TANKS  

A. Amtrol. 

B. Taco. 
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C. Bell & Gossett. 

D. Substitutions: Under provisions of Division 01. 

2.02 DIAPHRAGM-TYPE COMPRESSION TANKS  

A. Construction: Welded steel, tested and stamped in accordance with Section 8D of ANSI/ASME 
Code; supplied with National Board Form U-1, rated for working pressure of 125 psig, with flexible 
EPDM diaphragm sealed into tank, and steel legs or saddles.   

B. Accessories: Pressure gauge and air-charging fitting, tank drain; precharge to 12 psig.  

2.03 ACCEPTABLE MANUFACTURERS - AIR VENTS  

A. Taco. 

B. Amtrol. 

C. Bell & Gossett. 

D. Substitutions: Under provisions of Division 01. 

2.04 AIR VENTS  

A. Manual Type: Disk type vent with built-in check valve for manual or automatic operation, discs 
replaceable without draining system, 1/8 inch shank, rated at 50 psi; Hoffman No. 508 or equal.   

B. Float Type: Maintenance free solid brass construction, continuous air venting, 150 psig standard 
working pressure,  240° F maximum temperature, 1⁄2 inch male tread at vent point for pressure 
testing or remote venting, 1/2 or ¾ inch female threaded connections.  Provide with mini ball valve 
for isolation. Taco 409 , Spirotherm Spirotop VTP or approved equal. 

C. High Capacity Automatic Air Vent:  Cast iron body, stainless steel and brass trim, EPDM diaphragm, 

rated for 250F, 2 PSIG through 150 PSIG, ¾ inch system connection, 3/8 inch NPT connection to 
atmosphere with drain piping.  Provide with isolation valve and strainer upstream of vent.  
Armstrong AAE-750 or equal. 

2.05 ACCEPTABLE MANUFACTURERS - AIR SEPARATORS  

A. Spirotherm. 

B. Substitutions: Under provisions of Division 01. 

2.06 AIR SEPARATORS  

A. Coalescing type combination air eliminator and dirt separator fabricated of steel, rated for 150 psig 
working pressure, stamped and registered in accordance with ASME Section VIII, Division 01 for 
unfired pressure vessels, and include two equal chambers above and below the inlet / outlet 
nozzles.  Unit shall include internal elements filling the entire vessel to suppress turbulence and 
provide air elimination efficiency of 100% free air, 100% entrained air, and 99.6% dissolved air at 
the installed location. Dirt separation efficiency shall be a minimum of 80% of all particles 30 
micron and larger within 100 passes. The elements must consist of a copper core tube with 
continuous wound copper wire medium permanently attached and followed by a separate 
continuous wound copper wire permanently affixed. Each unit shall have a separate venting 
chamber to prevent system contaminants from harming the float and venting valve operation. At 
the top of the venting chamber shall be an integral full port float actuated brass venting 
mechanism. Units shall include a valved side tap to flush floating dirt or liquids and for quick 
bleeding of large amounts of air during system fill or refill. Include removable lower head for 
internal inspection. 

B. Air Elimination Valve: Bronze, float operated, for 125 psig operating pressure.   
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2.07 ACCEPTABLE MANUFACTURERS - BALANCE VALVES  

A. Armstrong. 

B. Taco. 

C. Bell & Gossett. 

D. Substitutions: Under provisions of Division 01. 

2.08 BALANCE VALVES  

A. Angle or straight pattern, inside screw globe valve for 125 psig working pressure, with bronze body 
and integral union for screwed connections, renewable composition disc, plastic wheel handle for 
shut-off service, and lockshield key cap and set screw memory bonnet for balancing service.   

2.09 ACCEPTABLE MANUFACTURERS - RELIEF VALVES  

A. Watts. 

B. Taco. 

C. Bell & Gossett. 

D. Substitutions: Under provisions of Division 01. 

2.10 RELIEF VALVES  

A. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure actuated, 
capacities ASME certified and labeled.   

2.11 GLYCOL SYSTEM  

A. HDPE storage/mixing tank with cover; pump suction hose with inlet strainer; pressure pump with 
thermal cut-out; integral pressure switch; integral check valve; cord and plug; pre-charged 
accumulator tank with EPDM diaphragm; manual diverter valve for purging air and agitating 
contents of storage tank; 10 to 25 psi pressure adjustable regulating valve complete with pressure 
gauge; integral replaceable strainer; built-in check valve; union connection; low level pump cut-out. 
Pressure pump shall be capable of running dry without damage.  Unit shall be completely pre-
assembled and certified by a recognized testing agency to CSA standard C22.2 No 68. 

B. Glycol Solution: Dow Frost HD, Inhibited propylene glycol and water solution mixed 50-50 suitable 
for operating temperatures of -29º F. The glycol shall be delivered to site in sealed containers, 
provide with color dye red. 

C. Expansion Tank: Diaphragm expansion tank and vent fitting with air separator, and automatic air 
vent. 

PART 3  EXECUTION  

3.01 INSTALLATION AND APPLICATION  

A. Install specialties in accordance with manufacturer's instructions to permit intended performance.   

B. Support tanks inside building from building structure, in accordance with manufacturer's 
instructions. 

C. Where large air quantities can accumulate, provide enlarged air collection standpipes.   

D. Provide manual air vents at system high points and as indicated.   

E. For automatic air vents, provide vent tubing to nearest drain or back to glycol tank if in mechanical 
room.  Where a drain is not available run discharge to a 12”x12”x6” high galvanized, water tight 
pan located in an accessible location. 
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F. Provide air separator on suction side of system circulation pump and connect to expansion tank.   

G. Provide valved drain and hose connection on strainer blow down connection.   

H. Provide shutoff valves on water inlet to terminal heating units such as radiation, unit heaters, and 
fan coil unit.  

I. Provide balancing valves on water outlet from terminal heating units.   

J. Provide relief valves on pressure tanks, low pressure side of reducing valves, and heat exchangers.  

K. Select system relief valve capacity so that it is greater than make-up pressure reducing valve 
capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.   

L. Pipe relief valve outlet to glycol tank.   

M. Where one line vents several relief valves, make cross sectional area equal to sum of individual 
vent areas.   

3.02 GLYCOL APPLICATION 

A. Clean and flush piping system before adding glycol solution. See Specification Section 23 2113 for 
hydronic system cleaning procedures. 

B. Feed glycol solution to system through make-up line with pressure regulator, venting system high 
points.  Set to fill at 12 psig.  Pressure system cold at 5 psig, adjust when hot to 12 psig. 

C. Perform tests determining strength of glycol and water solution and submit written test results.   

3.03 AIR VENT APPLICATION SCHEDULE  

Location         Type 

Terminal heating units, mains below  Manual 

Terminal heating units, mains above  None 

Heating mains, at high points in system Automatic 

Combination air separator/strainers  High capacity 

Note:  For terminal heating units, mains above unit, install branch piping connections at bottom of 

mains or 45 from bottom to allow air migration to mains. 

END OF SECTION 
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SECTION 23 2123 

HYDRONIC PUMPS 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. In-line Circulators.   

1.02 RELATED WORK  

A. Section 23 0500 - Common Work Results for HVAC.  

B. Section 23 2113 - Hydronic Piping.   

C. Section 23 2116 - Hydronic Piping Specialties. 

1.03 REFERENCES  

A. ANSI/UL 778 - Motor Operated Water Pumps.   

1.04 QUALITY ASSURANCE  

A. Manufacturer: Company specializing in manufacture, assembly, and field performance of pumps 
with minimum three years’ experience.   

B. Alignment: Base mounted pumps shall be aligned by qualified millwright and alignment certified.   

1.05 SUBMITTALS  

A. Submit product data under provisions of Division 01. 

B. Submit certified pump curves showing performance characteristics with pump and system 
operating point plotted. Include NPSH curve when applicable.   

1.06 OPERATION AND MAINTENANCE DATA  

A. Submit operation and maintenance data under provisions of Division 01. 

B. Include installation instructions, assembly views, lubrication instructions, and replacement parts 
list.   

1.07 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site under provisions of Division 01. 

B. Store and protect products under provisions of Division 01. 

PART 2  PRODUCTS  

2.01 ACCEPTABLE MANUFACTURERS  

A. Grundfos. 

B. Bell & Gossett. 

C. Taco. 

D. Armstrong. 

E. Substitutions: Under provisions of Division 01. 

2.02 GENERAL CONSTRUCTION REQUIREMENTS  

A. Balance: Rotating parts, statically and dynamically.   

B. Construction: To permit servicing without breaking piping or motor connections.   

C. Pump Motors: Operate at 1750 rpm unless specified otherwise.  
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D. Pump Connections: Flanged.   

2.03 IN-LINE CIRCULATORS  

A. Type: Maintenance free, self-lubricated, 3 speed industrial/commercial single stage, direct drive 
circulator. 

B. Casing: Cast iron.   

C. Impeller: Type 304 stainless steel. 

D. Bearings: Upper and lower radial bearings to be aluminum oxide ceramic, tungsten carbide shaft 
bearing surfaces. 

E. Shaft: Stainless steel with type 430F. 

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install pumps in accordance with manufacturer's instructions.   

B. Provide access space around pumps for service.  Provide no less than minimum as recommended 
by manufacturer.   

C. Ensure pumps 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.   

D. Decrease from line size with long radius reducing elbows or reducers.   

E. Support piping adjacent to pump such that no weight is carried on pump casings.  In-line pumps are 
supported by adjacent piping. 

F. Provide drains for bases and seals, piped to and discharging into floor drains.   

END OF SECTION 
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SECTION 23 3100 

HVAC DUCTS AND CASINGS 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Duct Materials. 

2. Ductwork Fabrication. 

1.02 RELATED SECTIONS 

A. Division 03 - Cast-In-Place Concrete: Product requirements for concrete for placement by this 
section. 

B. Division 09 - Painting and Coating: Execution requirements for Weld priming, weather resistant, 
paint or coating specified by this section. 

C. Division 11 - Foodservice Equipment: Product requirements for kitchen range hoods for placement 
by this section. 

1.03 REFERENCES 

A. ASTM International: 

1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel. 

2. ASTM A90/A90M - Standard Test Method for Weight Mass of Coating on Iron and Steel 
Articles with Zinc or Zinc-Alloy Coatings. 

3. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 
Plate, Sheet, and Strip. 

4. ASTM A568/A568M - Standard Specification for Steel, Sheet, Carbon, and High-Strength, Low-
Alloy, Hot-Rolled and Cold-Rolled, General Requirements for. 

5. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

6. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 

7. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 

8. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

9. ASTM C14 - Standard Specification for Concrete Sewer, Storm Drain, and Culvert Pipe. 

10. ASTM C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, 
Using Rubber Gaskets. 

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

B. National Fire Protection Association: 

1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems. 

2. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems. 

3. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking 
Operations. 
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C. Sheet Metal and Air Conditioning Contractors: 

1. SMACNA - Fibrous Glass Duct Construction Standards. 

2. SMACNA - HVAC Air Duct Leakage Test Manual. 

3. SMACNA - HVAC Duct Construction Standard - Metal and Flexible. 

D. Underwriters Laboratories Inc.: 

1. UL 181 - Factory-Made Air Ducts and Connectors. 

1.04 DEFINITIONS 

A. Duct Sizes: Inside clear dimensions.  For lined ducts, maintain sizes inside lining.   

B. Low Pressure: Three pressure classifications: ½ inch WG positive or negative static pressure and 
velocities less than 2,000 fpm; 1 inch WG positive or negative static pressure and velocities less 
than 2,500 fpm and 2 inch WG positive or negative static pressure and velocities less than 2,500 
fpm.   

1.05 PERFORMANCE REQUIREMENTS 

A. Variation of duct configuration or sizes other than those of equivalent or lower loss coefficient is 
not permitted except by written permission. Size round ducts installed in place of rectangular ducts 
in accordance with ASHRAE table of equivalent rectangular and round ducts. 

1.06 SUBMITTALS 

A. See General Conditions and the General Requirements in Division 01 regarding submittals. 

B. Product Data: Submit data for duct materials, and duct liner. 

C. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure, and 
leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual. 

D. Manufacturer's Installation Instructions: Submit special procedures for glass fiber ducts. 

E. Manufacturer's Certificate: Certify installation of glass fiber ductwork meet or exceed specified 
requirements. 

1.07 CLOSEOUT SUBMITTALS 

A. Division 01 - Execution and Closeout Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of ducts and duct fittings. Record changes in 
fitting location and type. Show additional fittings used. 

1.08 QUALITY ASSURANCE 

A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and 
flexible. 

B. Construct ductwork to NFPA 90A standards. 

C. Maintain one copy of each document on site. 

1.09 QUALIFICATIONS 

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

B. Installer: Company specializing in performing Work of this section with minimum three years 
experience. 
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1.10 ENVIRONMENTAL REQUIREMENTS 

A. Division 01 - Product Requirements. 

B. Do not install duct sealant when temperatures are less than those recommended by sealant 
manufacturers. 

C. Maintain temperatures during and after installation of duct sealant. 

1.11 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.12 WARRANTY 

A. Division 01 - Execution and Closeout Requirements: Product warranties and product bonds. 

PART 2  PRODUCTS 

2.01 DUCT MATERIALS 

A. Galvanized Steel Ducts: ASTM A653/A653M galvanized steel sheet, lock-forming quality, having 
G90 zinc coating of in conformance with ASTM A90/A90M. 

B. Fasteners: Rivets, bolts, or sheet metal screws. 

C. Hanger Rod: ASTM A36/A36M; steel; threaded both ends, threaded one end, or continuously 
threaded. 

2.02 LOW PRESSURE DUCTWORK FABRICATION 

A. Fabricate and support rectangular ducts in accordance with SMACNA HVAC Duct Construction 
Standards - Metal and Flexible and ASHRAE handbooks, except as indicated. Provide duct material, 
gages, reinforcing, and sealing for operating pressures indicated. 

B. Size round ducts installed in place of rectangular ducts in accordance with ASHRAE table of 
equivalent rectangular and round ducts. No variation of duct configuration or sizes permitted 
except by written permission.  

C. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width. Where 
not possible and where rectangular elbows are used, provide airfoil turning vanes. Where 
acoustical lining is indicated, furnish turning vanes of perforated metal with glass fiber insulation. 

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 
30° divergence upstream of equipment and 45°convergence downstream. 

E. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard. Minimum 4 inch cemented slip joint, brazed or electric welded. 
Prime coat welded joints. 

F. Provide standard 45-degree lateral wye takeoffs. When space does not allow 45-degree lateral wye 
takeoff, use 90-degree conical tee connections. 

G. Provide easements where low pressure ductwork conflicts with piping and structure. Where 
easements exceed 10 percent duct area, split into two ducts maintaining original duct area.  

H. Use crimp joints with or without bead for joining round duct sizes 12” and smaller with crimp in 
direction of airflow.  

I. Use double nuts and lock washers on threaded rod supports.  
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PART 3  EXECUTION 

3.01 EXAMINATION 

A. Division 01 - Administrative Requirements: Coordination and project conditions. 

B. Verify sizes of equipment connections before fabricating transitions. 

3.02 INSTALLATION 

A. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and 
Flexible. 

B. During construction, install temporary closures of metal or taped polyethylene on open ductwork 
to prevent construction dust from entering ductwork system. 

C. Install duct hangers and supports in accordance with Section 23 0500. 

D. Use double nuts and lock washers on threaded rod supports. 

3.03 INTERFACE WITH OTHER PRODUCTS 

A. Install openings in ductwork where required to accommodate thermometers and controllers. 
Install pitot tube openings for testing of systems. Install pitot tube complete with metal can with 
spring device or screw to prevent air leakage. Where openings are provided in insulated ductwork, 
install insulation material inside metal ring. 

B. Connect diffusers or light troffer boots to low pressure ducts with 5 feet maximum length of 
flexible duct held in place with strap or clamp. 

C. Connect air outlets and inlets to supply ducts directly. Do not use flexible duct to change direction. 

3.04 SCHEDULES 

A. Ductwork Material Schedule: 

Air System Material 

Low Pressure Supply Steel 

General Exhaust Steel 

Outside Air Intake Steel 

Combustion Air Steel 

END OF SECTION 
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SECTION 23 3700 

AIR OUTLETS AND INLETS 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Louvers.   

1.02 REFERENCES  

A. ADC 1062 - Certification, Rating and Test Manual.   

B. AMCA 500 - Test Method for Louvers, Dampers and Shutters. 

C. ANSI/NFPA 90A - Installation of Air Conditioning and Ventilating Systems.   

D. ARI 650 - Air Outlets and Inlets.   

E. ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Outlets and Inlets.   

F. SMACNA - HVAC Duct Construction Standard.   

1.03 QUALITY ASSURANCE  

A. Test and rate performance of air outlets and inlets in accordance with ADC Equipment Test Code 
1062 and ASHRAE 70.   

B. Test and rate performance of louvers in accordance with AMCA 500.   

1.04 REGULATORY REQUIREMENTS  

A. Conform to ANSI/NFPA 90A.   

B. Earthquake tabs, in seismic zones, in accordance with IBC Standards. 

1.05 SUBMITTALS  

A. Submit product data under provisions of Division 01. 

B. Provide product data for items required for this project. 

C. Review requirements of outlets and inlets as to size, finish, and type of mounting prior to 
submitting product data. 

PART 2  PRODUCTS  

2.01 ACCEPTABLE MANUFACTURERS - LOUVERS  

A. Ruskin. 

B. Penn. 

C. Greenheck. 

D. Substitutions: Under provisions of Division 01. 

2.02 LOUVERS  

A. Provide 6 inch deep louvers with blades on 45 degree slope with center baffle and return bend, 
heavy channel frame, birdscreen with 1/2 inch square mesh for exhaust and 3/4 inch for intake. 

B. Fabricate of 16 gauge galvanized steel or 12 gauge extruded aluminum, welded assembly, with 
factory baked enamel finish.   

C. Furnish with interior for installation.   

D. Fabricate louver penthouses with mitered corners and reinforce with structural angles.   
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E. Model EDD-401 as manufactured by Greenheck. 

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install items in accordance with manufacturers' instructions.   

B. Check location of outlets and inlets and make necessary adjustments in position to conform with 
architectural features, symmetry, and lighting arrangement.   

END OF SECTION 
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SECTION 23 5100 

BREECHINGS, CHIMNEYS, AND STACKS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Fabricated Breechings. 

B. Manufactured Double Wall Chimneys for Fuel Fired Equipment. 

1.02 RELATED SECTIONS 

A. Section 23 0500 - Common Work Results for HVAC  

B. Section 23 0548 - Vibration and Seismic controls for HVAC 

1.03 REFERENCES 

A. ANSI/ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip. 

B. ANSI Z21.67 - Mechanically Actuated Automatic Vent Damper Devices for Use with Gas-Fired 
Appliances. 

C. ANSI Z95.1 (NFPA 31) - Standard for the Installation of Oil Burning Equipment. 

D. ANSI Z223.1 (NFPA 54) - The National Fuel Gas Code. 

E. ASHRAE - Handbook, Equipment Volume, Chapter "Chimney, Gas, Vent, and Fireplace Systems." 

F. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances. 

G. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 

H. UL 103 - Standard for Factory Built Low Heat Chimneys. 

I. UL 378 - Standard for Draft Equipment. 

J. UL 641 - Standard for Low Temperature Venting Systems. 

K. UL 959 - Medium Heat Appliance Factory Built Chimneys. 

1.04 DEFINITIONS 

A. Breeching: Vent Connector. 

B. Chimney: Primarily vertical shaft enclosing at least one vent for conducting flue gases outdoors. 

C. Smoke Pipe: Round, single wall vent connector. 

D. Vent: That portion of a venting system designed to convey flue gases directly outdoors from a vent 
connector or from an appliance when a vent connector is not used. 

E. Vent Connector: That part of a venting system that conducts the flue gases from the flue collar of 
an appliance to a chimney or vent, and may include a draft control device. 

1.05 DESIGN REQUIREMENTS 

A. Factory built vents and chimneys used for venting natural draft appliances shall comply with NFPA 
211 and be UL listed and labeled. 

B. Design stack supports for wind loading of 110 mph and seismic in accordance with Section 23 0500. 

1.06 QUALIFICATIONS 

A. Manufacturer: Company specializing in the manufacture of products specified in this Section with 
minimum three years documented experience. 
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1.07 REGULATORY REQUIREMENTS 

A. Conform to NFPA 54 for installation of [natural gas] [propane] burning appliances and equipment. 

B. Conform to NFPA 31 for installation of oil burning appliances and equipment. 

1.08 SUBMITTALS 

A. Submit product data under provisions of Division 01. 

B. Shop Drawings: Indicate general construction, dimensions, weights, support and layout of 
breeching. Submit layout drawings indicating plan view and elevations. 

C. Product Data: Submit data indicating factory built chimneys, including dimensional details of 
components and flue caps, dimensions and weights and connection requirements. 

D. Engineering Data:  Submit stack sizing calculations confirming proper stack sizing for the specific 
equipment used on this project. 

E. Manufacturer's Installation Instructions: Submit assembly, support details, and connection 
requirements. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.09 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication, adjust layout as required to avoid conflict with 
structure. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Metalbestos. 

B. Selkirk. 

C. Schebler. 

D. Jeremias. 

E. Van Packer. 

F. Substitutions: Under provisions of Division 01. 

2.02 BREECHING 

A. Provide adjustable self-actuating barometric draft dampers, where indicated, full size of breeching. 

B. Provide cleanout doors of same gage as breeching, where indicated on Drawings. 

2.03 TYPE A - DOUBLE WALL METAL STACKS FOR OIL FIRED EQUIPMENT 

A. Provide insulated double wall metal stacks, tested to UL 103 HT and UL listed, for use with building 
heating equipment, in compliance with NFPA 211. Metalbestos SS or equal. 

B. Fabricate with 1 inch minimum air space between walls.  Construct inner jacket of minimum 28 
gauge ANSI/ASTM A167 Type 430 stainless steel. Construct outer jacket of Type 430 stainless steel 
30 gauge, up to 8 inches in diameter for sizes 10 inches and larger minimum 28 gauge. 

C. Provide accessories each bearing factory applied UL label. 

1. Ventilated Roof Thimble: Consists of roof penetration, vent flashing with spacers and storm 
collar. 

2. Barometric Damper: Provide as necessary to set proper pressure in the firebox.   
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3. Stack Cap: Consists of conical rainshield with inverted cone for partial rain protection with low 
flow resistance. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in accordance with recommendations of ASHRAE -Handbook, Equipment Volume, Chapter 
"Chimney, Gas, Vent, and Fireplace Systems", and NFPA 54. 

C. Install breechings with minimum of joints.  Align accurately at connections, with internal surfaces 
smooth. 

D. Support breechings from building structure, rigidly with suitable ties, braces, hangers and anchors 
to hold to shape and prevent buckling.  Support vertical breechings, chimneys, and stacks at 12 
foot spacing, to adjacent structural surfaces, or at floor penetrations. Refer to SMACNA HVAC Duct 
Construction Standards - Metal and Flexible for equivalent duct support configuration and size. 

E. Pitch breechings with positive slope up from fuel-fired equipment to chimney or stack. 

F. Coordinate installation of dampers.  

G. Install vent dampers, locating close to draft hood collar, and secured to breeching. 

H. Assemble and install stack sections in accordance with NFPA 82, industry practices, and in 
compliance with UL listing.  Join sections with acid-resistant joint cement to ANSI/ASTM C105.  
Connect base section to foundation using anchor lugs. 

I. Level and plumb chimney and stacks. 

J. Clean breechings, chimneys, and stacks during installation, removing dust and debris. 

K. At appliances, provide slip joints permitting removal of appliances without removal or dismantling 
of breechings, chimneys, or stacks. 

L. For oil fired appliances, provide Type A Chimney continuously from appliances (Metalbestos SS or 
equal) through roof cap. 

M. No single wall vent connectors or breechings are permitted. 

END OF SECTION 
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SECTION 23 5223 

CAST IRON BOILERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES  

A. Boilers.   

B. Controls and Boiler Trim.   

C. Hot Water Connections.   

D. Fuel Connection.   

E. Collector, Draft Hood, and Chimney Connection.   

F. Circulator.   

1.02 RELATED SECTIONS  

A. Section 23 0500 - Common Work Results for HVAC.  

B. Section 23 2113 - Hydronic Piping.  

C. Section 23 2116 - Hydronic Piping Specialties.   

D. Section 23 5100 – Breechings Chimneys and Stacks.   

E. Section 26 0503 - Equipment Wiring Connections.   

1.03 REFERENCES  

A. ANSI/ASME SEC4 - Boiler and Pressure Vessel Codes - Rules for Construction of Heating Boilers.   

B. ANSI/ASME SEC8D - Boilers and Pressure Vessel Codes - Rules for Construction of Pressure Vessels.   

C. ANSI/NFPA 70 - National Electrical Code.   

D. ANSI/UL 726 - Oil-Fired Boiler Assemblies.   

E. HI (Hydronics Institute) - Testing and Rating Standard for Cast Iron and Steel Heating Boilers.   

1.04 SUBMITTALS  

A. Submit product data under provisions of Division 01. 

B. Submit product data indicating gross input/output, I-B-R net rating, fuel type, electrical 
requirements, accessories, trim, controls, general layout, dimensions, and size and location of 
connections.   

1.05 OPERATION AND MAINTENANCE DATA  

A. Submit operation and maintenance data under provisions of Division 01. 

B. Include manufacturer's descriptive literature, operating instructions, cleaning procedures, 
replacement parts list, and maintenance and repair data.   

1.06 QUALITY ASSURANCE  

A. Manufacturer: Company specializing in manufacturing the products specified in this Section with 
minimum three years’ experience.   

1.07 REGULATORY REQUIREMENTS  

A. Conform to ANSI/NFPA 70 code for internal wiring of factory wired equipment.   

B. Conform to ANSI/ASME SEC4 and SEC 8D for boiler construction.   
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C. Units: UL labeled. 

1.08 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site under provisions of Division 01. 

B. Store and protect products under provisions of Division 01. 

C. Protect units before, during, and after installation from damage to casing by leaving factory 
shipping packaging in place until immediately prior to final acceptance.   

1.09 WARRANTY  

A. Provide one year pro-rated warranty under provisions of Division 01. 

B. Warranty: Include coverage for cast iron boiler sections.  

PART 2  PRODUCTS  

2.01 MANUFACTURERS  

A. Burnham. 

B. Substitutions: Under provisions of Division 01. 

2.02 MANUFACTURED UNITS  

A. Hot water boilers suitable natural draft insulated jacket, sectional cast iron heat exchanger, oil 
burning system, refractory, controls, and boiler trim.   

2.03 FABRICATION  

A. Assemble from cast iron sections with 30 psig ANSI/ASME Boilers and Pressure Vessels Code 
Rating.   

B. Provide clean-out and access doors, observation ports, and relief openings to flue passages.   

C. Provide structural base of aluminized steel lined with high temperature mineral fiber insulating 
panels.   

D. Provide minimum 3” glass fiber insulated steel jacket, finished with factory applied powder-coated 
enamel.   

E. Reversible cast iron swing-away burner door.   

F. Return mixing manifold.   

2.04 HOT WATER BOILER TRIM  

A. Combination water pressure and temperature gauge, and ASME rated pressure relief valve, sized 
to boiler gross output.   

B. Low water cut-off with manual reset to automatically prevent burner operation when boiler water 
falls below safe level, with power failure automatic reset.   

C. Integral operating temperature controller to maintain boiler water temperature.  LCD touchscreen 
display for all boiler settings, diagnostics, and troubleshooting.     

D. Redundant high limit temperature controller for burner to prevent boiler water temperature from 
exceeding safe system temperature.   

E. Boiler air vent.   

2.05 FUEL BURNING SYSTEM  

A. Burner Operation:  On-off.   
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B. Oil Burner: High pressure atomizing type for No. 2 oil with combustion air blower, fuel pump, 
hinged flame inspection port, cadmium sulfide flame sensor, electrodes, ignition transformer, and 
oil nozzle.  Provide combustion air connection.   

C. Oil Burner Safety Controls: Energize burner motor and electric ignition, limit time for establishment 
of main flame, monitor flame continuously during burner operation and stop burner on flame 
failure with manual reset necessary, solenoid oil delay valve opens after burner motor energized 
and closes when de-energized.   

D. Controls: Pre-wired, factory assembled electronic controls in control cabinet with flame scanner or 
detector, programming control, relays, and switches.  Provide pre-purge and post-purge ignition 
and shut-down of burner in event of ignition pilot and main flame failure with manual reset.   

E. Direct Vent Kit:  Provide with complete kit for direct sidewall venting and concentric combustion air 
intake.   

2.06 PERFORMANCE  

A. Performance rating shall be in accordance with HI - Testing and Rating Standard for Cast Iron and 
Steel Heating Boilers.  Minimum 87% efficient AFUE.     

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install in accordance with manufacturer's instructions.   

B. Provide for connection to electrical service.  Refer to Section 26 0503.   

C. Pipe relief valves to glycol tank.   

3.02 MANUFACTURER'S FIELD SERVICES  

A. Prepare and start systems under provisions of Division 01. Instruct operating personnel.  

B. Submit written report after start-up including control settings and performance chart of control 
system.   

C. Provide boiler set-up and adjustment before firing.  Submit results of combustion test prior to final 
acceptance, including: Overfire and flue collar draft, CO2, net stack temperature, smoke number, 
and percent efficiency.  Tests are to be run by approved technician specializing in boiler 
maintenance. 

END OF SECTION 

 



 5/4/2020 

LAKE ROAD FIRE HALL ADDITION  SECTION - 23 5533 

DILLINGHAM, AK FUEL FIRED UNIT HEATERS 

 

LAKE ROAD FIRE HALL ADDITION 23 5533 - 1 FUEL FIRED UNIT HEATERS 

 

SECTION 23 5533 

FUEL FIRED UNIT HEATERS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Oil Fired Unit Heaters. 

B. Controls. 

1.02 RELATED SECTIONS 

A. Plumbing Specifications: Division 22 

B. Electrical Specifications: Division 26 

C. Motors and Connection: Division 26 

D. Starters and Disconnects: Division 26 

1.03 REFERENCES 

A. ANSI/ASHRAE 103 - Heating Seasonal Efficiency of Central Furnaces and Boilers, Methods of 
Testing. 

B. ANSI/NEMA MG 1 - Motors and Generators. 

C. ANSI/NFPA 31 - Installation of Oil Burning Equipment. 

D. ANSI/NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems. 

E. ANSI/NFPA 211 - Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances. 

F. ANSI/UL 727 - Oil-Fired Central Furnaces. 

G. ANSI/UL 729 - Oil-Fired Floor Furnaces. 

H. ANSI/Z223.1 (NFPA 54) - National Fuel Gas Code. 

I. FS VV-F 815C - Fuel Oil, Burner. 

J. MIL-F-17104E - Furnaces, Warm Air and Heaters, Unit Forced Air Circulation, Oil- and Gas-Fired. 

K. NFPA 90A - Installation of Air Conditioning and Ventilating Systems. 

1.04 SUBMITTALS 

A. Submit under provisions of Division 01. 

B. Shop Drawings:  Indicate assembly, required clearances, and location and size of field connections. 

C. Product Data:  Provide manufacturer's literature and data indicating rated capacities, weights, 
accessories, electrical nameplate data, and wiring diagrams. 

D. Manufacturer's Installation Instructions:  Indicate rigging, assembly, and installation instructions. 

1.05 OPERATION AND MAINTENANCE DATA 

A. Submit operation data under provisions of Division 01. 

B. Include manufacturer's descriptive literature, operating instructions, maintenance and repair data, 
and parts listing. 

1.06 WARRANTY 

A. Provide five year warranty under provisions of Division 01. 

B. Warranty:  Include coverage for heat exchangers. 
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1.07 EXTRA MATERIALS 

A. A. Submit maintenance materials under provisions of Division 01. 

PART 2  PRODUCTS 

2.01 UNIT HEATERS 

A. Manufacturers: 

1. Trane. 

2. Modine. 

3. Sterling. 

4. Reznor. 

B. Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet, supply 
fan, heat exchanger, burner or heater, controls. 

C. Performance Ratings:  Seasonal efficiency to ANSI/ASHRAE 103. 

D. Refer to Schedule.   

E. Cabinet:  Galvanized steel with baked enamel finish, easily removed and secured access doors, 
glass fiber insulation and reflective liner. 

F. Heat Exchanger:  Aluminized welded construction. 

G. Combustion Chamber:  ANSI/UL 727 

H. Supply Fan:  Propeller type with direct drive, variable pitch motor pulley. 

I. Burner: 

1. Oil Burner:  High pressure atomizing  type, adjustable combustion air blower, fuel pump,  
hinged flame inspection port, cadmium sulphide flame  sensor, electrodes, ignition 
transformer, oil nozzle,  and barometric draft regulator in flue. 

2. Oil Burner Safety Controls: Thermostat energizes burner motor and electric ignition.  Time 
delay relay limits time for establishment of main flame. Flame sensor monitors flame 
continuously during burner operation and stops burner on flame failure with manual reset.  
Solenoid operated oil valve opens after burner motor is energized and closes instantly when 
burner motor is de-energized. 

J. Burner Operating Controls: 

1. Room thermostat:  Cycles burner to maintain room temperature setting. 

2. High Limit Control:  Fixed stop at maximum permissible setting, de-energizes burner on high 
bonnet temperature and re-energizes when temperature drops to lower value. 

3. Fan Control:  Bonnet thermostat independent of burner controls, cycles supply fan, with 
manual switch for continuous fan operation. 

K. Operating Controls: 

1. Room Thermostat: Low voltage, to control [burner operation,] [heater stages,] to maintain 
temperature setting.  [Include fan control switch (auto-on).] 

2. Room thermostat display to include: 

a. Time of day. 

b. Actual room temperature. 
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c. Programmed temperature. 

d. Programmed time. 

e. Day of week. 

f. System mode indication:  heating on/off, fan auto/on. 

L. Accessories: 

1. Downturn Nozzle:  30º nozzle to match outlet and cabinet finish. 

2. Poly-Tube Outlet Adapter:  Transition duct to adapt from unit outlet to round outlet flange for 
polyethylene tube duct. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that space is ready for installation of units and openings are as indicated on shop drawings. 

B. Verify that proper power supply is available. 

C. Verify that proper fuel supply is available for connection. 

3.02 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install oil fired units to ANSI/NFPA 31. 

C. Provide vent connections to ANSI/NFPA 211. Refer to Section 23 5100. 

D. Install unit heaters with vibration isolation. Refer to Section 23 0500. 

E. Install thermostats in accordance with Section 23 0500. 

END OF SECTION 
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SECTION 23 8300 

RADIANT HEATING UNITS 

PART 1  GENERAL 

1.01 WORK INCLUDED 

A. Description:  Furnish and install radiant floor heating system tubing, distribution manifolds with 
venting/air purge valve, manifold to tubing fittings, circuit isolation and balancing valves, controls 
and installation specialties, supervision and field engineering required for complete and proper 
function of the system. 

1.02 REGULATORY REQUIREMENTS 

A. Tubing shall conform to ASTM F876 and F877, and manufactured using the T. Engle process.  
Tubing oxygen permeation barrier shall conform to DIN 4726. 

B. Installer’s Qualification:  Installer’s shall be qualified in writing as either being certified or certifiable 
prior to the commencement of the installation. 

1.03 REFERENCES 

A. ASTM F876 Standard specification for Cross-linked Polyethylene (PEX) Tubing. 

B. ASTM F877 Standard specification for Cross-linked Polyethylene (PEX) Plastic Hot - and - Cold 
Water Distribution Systems. 

C. Din 4726 German Standard for Plastic Piping Used in Warm Water Floor Heating Systems. 

1.04 SUBMITTALS 

A. Provide submittals and shop drawings in accordance with the General Requirements and as 
specified herein.  Submit shop drawings indicating schematic layout of system, including 
equipment, critical dimensions and tubing/slab penetration details and details for protected 
exposed PEX tubing. 

B. Submit manufacture’s technical instructions. 

C. Submit installers’ certification of training for installation of PEX floor heating systems. 

D. Submit data indicating tube sizing and panel performance at tube spacing and warm water 
temperatures selected. 

E. Submit catalog data on all supports, tube guides, spacers and associated items necessary for the 
installation of the tubing and manifolds. 

F. Submit manufacturer approved Design Calculations Records. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Deliver and store tubing and specialties in shipping containers with labeling in place.  Do not 
expose to ultra violet light for more than 90 days. 

B. Protect tubing and specialties from entry of contaminating material by installing tape or plugs in all 
open ends until installation and /or maintain tubing in the original shipping boxes or packing until 
usage. 

C. Unprotected tubes shall not be dragged across the ground or concrete surfaces, and shall be stored 
on a flat surface with no sharp edges. 

D. Tube shall be protected from oil, grease, direct sunlight and other elements as recommended by 
manufacturer. 
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WARRANTY 

E. The radiant floor system component manufacturer shall warrant the cross-linked polyethylene 
tubing and all related water distribution components, except controls, to be free from defects in 
material and workmanship for a period of twenty-five (25) years.  Warranty shall be issued upon 
presentation of design calculation record forms, and manufacturer approved site inspection 
reports (SIR).   

PART 2  PRODUCTS 

2.01 TUBING 

A. Material:  All radiant floor heating tubing shall be high density cross-linked polyethylene 
manufactured in accordance with ASTM F877.  All tubing shall be fully cross-linked to the specified 
standard prior to shipment from manufacture. 

B. Temperature and Pressure Rating:  Tubing shall be rated for not less than 180°F working 
temperature and 100 psig working pressure. 

C. Oxygen Diffusion Barrier:  Tubing shall have a co-extruded oxygen diffusion barrier capable of 
limiting oxygen diffusion through the tube to no greater that 0.10/gm³/day at 104°F water 
temperature.  In accordance with DIN 4726. 

D. Bend Radius:  The minimum bend radius for cold bending of the tubing shall be not less than five 
(5) times the outside diameter.  Bends with a radius less than stated shall require the use of a 
bending template as supplied by the tube manufacturer. 

2.02 FITTINGS 

A. Fittings shall be manufactured of brass and shall be supplied by the tubing manufacturer as part of 
a proven cataloged system. 

B. Tube couplings embedded within the thermal mass shall be brass compression type with ribbed 
insert and compression sleeves as supplied by the tubing manufacturer. 

2.03 MANIFOLDS 

A. Material:  Distribution manifolds shall be a proven cataloged part of the manufacturer’s system. 

B. Balancing Manifolds:  Where required by the drawings, manifolds shall be equipped with balancing 
and isolation valves for each circuit. 

2.04 MANUFACTURER 

A. MrPEX. 

B. Viega. 

C. Uponor. 

D. Substitutions in accordance with Division 01. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Concrete Slab on Grade:  Subsoil should be compacted, flat and smooth to prevent damage to the 
tube or insulation. 

B. Preparing the Wall Cavity for Manifold Installation:  See drawings to determine the width of the 
wall cabinet and required wall opening dimensions.  Mount the manifold cabinet allowing space for 
the screed to fill up the front of the tube opening. 
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3.02 INSTALLATION 

A. Install in accordance with manufacturer’s published technical manual. 

B. Route tubing in orderly manner, according to layout and spacing shown in approved submittal 
drawings.  All notes on drawings shall be followed. 

C. At joints and fittings, square and clean end of tube, using a plastic tube cutter and join immediately 
or cap with tape to seal from contaminants.  Where fittings are installed within the thermal mass 
they shall be wrapped in chloride-free tape. 

D. Remove all twists prior to securing tube.  Fasten tubing at no more than 3 feet intervals, being 
careful not to twist the tube.  In thin concrete slabs it may be necessary to secure tubing every 2 
feet. 

E. Tubing that must pass through expansion, stress or control joints shall be sleeved a minimum of 
10” on each side of the joint.  Provide longer sleeve where required by tubing manufacturer 
installation instructions. 

F. Where tubing exits the floor, a sleeve shall be placed around the tube, with the sleeve extending a 
minimum of 10” into the floor and exiting by a minimum of 10”. 

G. After laying each circuit, cap the end of the tube with tape and label the tube’s circuit numbers 
(supply and return), or connect to associated manifold and label tube length for balancing. 

H. The heating system should be put into operation after the poured concrete thermal mass has cured 
a minimum of 28 days.  If it is necessary to operate the heating system to prevent freezing, a 
maximum flow temperature of 59° F must not be exceeded while the thermal mass is curing.  
Gradually increase the flow temperature by 10° F each day until it reaches the maximum operating 
temperature. 

3.03 FIELD QUALITY CONTROL 

A. Filling, Testing and Balancing:  Tests of hydronic heating systems shall comply with local codes, and, 
where required, should be witnessed by the building official.   

1. Pressure gauges used must show pressure increments of 1 psig and should be located at or 
near the lowest points in the distribution system. 

2. Air Test:  Charge the completed, yet unconcealed tubes with air.  Do not exceed 100 psig. 

a. Use liquid gas detector or soap to check for leakage at manifold connections.  Relieve 
air pressure. 

3. Water Test: Charge the completed, yet unconcealed tubes with water.  Purge all air from 
tubes.  Check system for leakage, especially at all tube joints.  Take necessary precautions to 
prevent water from freezing. 

a. Perform a preliminary pressure test pressurizing the system to 1.5 times the maximum 
operating pressure, or 100 psi, whichever is greater for 30 minutes.  As the tubing 
expands, restore pressure, first at 10 minutes into the test and again at 20 minutes.  At 
the end of the 30 minute preliminary test, pressure must not fall by more than 8 psig 
from the maximum, and there shall be no leakage. 

b. After performing the preliminary test, perform the main pressure test immediately.  
The main pressure test shall last 2 hours.  The test pressure should be restored and 
must not fall more than 3 psig after 2 hours.  No leakage should be detected.   

4. Pressure shall be maintained during installation of the thermal mass. 
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5. Complete all inspection and test reports as supplied by the manufacturer of the system. 

END OF SECTION 
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SECTION 26 0500 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1  GENERAL 

1.01 SECTION INCLUDES  

A. General Requirements specifically applicable to Division 26, in addition to Division 01 provisions.   

B. The electrical system equipment and installation shall comply with all provisions and requirements 
of this specification, as well as any and all applicable national, state and local codes and standards. 

1.02 WORK SEQUENCE  

A. Construct Work in sequence under provisions of Division 01. 

1.03 COORDINATION  

A. Coordinate the Work specified in this Division under provisions of Division 01.  

B. Prepare drawings showing proposed rearrangement of Work to meet job conditions, including 
changes to Work specified under other Sections.  Obtain permission of Architect prior to 
proceeding.   

1.04 REFERENCES  

A. ANSI/NFPA 70 - National Electrical Code, latest adopted edition including all state and local 
amendments. 

B. NECA - Standard of Installation. 

C. NETA ATS – Acceptance Testing Specifications for Electrical Power Distribution Equipment and 
Systems.    

D. Electrical Reference Symbols:  The Electrical "Legend" on drawings is standardized version for this 
project.  All symbols shown may not be used on drawings.  Use legend as reference for symbols 
used on plans. 

E. Electrical Drawings:  Drawings are diagrammatic; complimentary to the Architectural drawings; not 
intended to show all features of work.  Install material not dimensioned on drawings in a manner 
to provide a symmetrical appearance.  Do not scale drawings for exact equipment locations.  
Review Architectural, Civil, Structural, and Mechanical Drawings and adjust work to conform to 
conditions shown thereon. Field verification of dimensions, locations and levels is directed. 

1.05 REGULATORY REQUIREMENTS  

A. Conform to ANSI/NFPA 70.  

B. Conform to the latest adopted edition of the International Building Code and the International Fire 
Code including all state and local amendments thereto.   

C. Obtain electrical permits, plan review, and inspections from authority having jurisdiction.  

1.06 SUBMITTALS  

A. Submit inspection and permit certificates under provisions of Division 01.  

B. Include certificate of final inspection and acceptance from authority having jurisdiction.   

C. Submittal review is for general design and arrangement only and does not relieve the Contractor 
from any requirements of Contract Documents.  Submittal not checked for quantity, dimension, fit 
or proper operation. Where deviations of substitute product or system performance have not been 
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specifically noted in the submittal by the Contractor, provisions of a complete and satisfactory 
working installation is the sole responsibility of the Contractor.   

D. In addition to requirements referenced in Division 01, the following is required for work provided 
under this division of the specification.   

1. Provide material and equipment submittals containing complete listings of material and 
equipment shown on Electrical Drawings and specified herein. Separate from work furnished 
under other divisions.  

2. Submittals shall be provided in PDF format with each section indexed in the PDF document.  
Submittals for Division 26 shall be complete and submitted at one time. Unless given prior 
approval, partial submittals will be returned unreviewed. 

3. Clearly identify all material and equipment by item, name or designation used on drawings 
and in specifications.   

4. Submit only pages which are pertinent; mark catalog sheets to identify pertinent products, 
referenced to Specification Section and Article number.  Show reference standards, 
performance characteristics, and capacities; wiring diagrams and controls; component parts; 
finishes; dimensions; and required clearances. 

5. Modify manufacturer's standard schematic drawings and diagrams to supplement standard 
information and to provide information specifically applicable to the work.  Delete 
information not applicable. 

6. Review submittals prior to transmittal; determine and verify field measurements, field 
construction criteria, manufacturer's catalog numbers, and conformance of submittal with 
requirements of Contract Documents. 

7. Coordinate submittals with requirements of work and of Contract Documents. 

8. Certify in writing that the submitted shop drawings and product data are in compliance with 
requirements of Contract Documents.  Notify Architect/Engineer in writing at time of 
submittal, of any deviations from requirements of Contract Documents.   

9. Do not fabricate products or begin work which requires submittals until return of submittal 
with Architect/Engineer acceptance.   

10. Equipment scheduled by manufacturer's name and catalog designations, manufacturer's 
published data and/or specification for that item, in effect on bid date, are considered part of 
this specification.  Approval of other manufacturer's item proposed is contingent upon 
compliance therewith.   

1.07 SUBSTITUTIONS 

A. In accordance with the General Conditions and the General Requirements, Substitution and 
Product Options, all substitute items must fit in the available space, and be of equal or better 
quality including efficiency performance, size, and weight, and must be compatible with existing 
equipment. 

1.08 PROJECT RECORD DRAWINGS 

A. Maintain project record drawings in accordance with Division 01.  

B. In addition to the other requirements, mark up a clean set of drawings as the work progresses to 
show the dimensioned location and routing of all electrical work which will become permanently 
concealed.  Show routing of work in permanently concealed blind spaces within the building.  Show 
complete routing and sizing of any significant revisions to the systems shown. 
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C. Record drawing field mark-ups shall be maintained on-site and shall be available for examination of 
the Owner’s Representative at all times. 

D. During substantial completion inspection: 

1. Conduct operating test for approval under provisions of Division 01. 

2. Demonstrate installation to operate satisfactorily in accordance with requirements of 
Contract Documents. 

3. Should any portion of installation fail to meet requirements of Contract Documents, repair or 
replace items failing to meet requirements until items can be demonstrated to comply. 

4. Have instruments available for measuring light intensities, voltage and current values, and for 
demonstration of continuity, grounds, or open circuit conditions. 

5. Provide personnel to assist in taking measurements and making tests. 

1.09 CERTIFICATE OF COMPLETION 

A. Submit, at time of request for final inspection, a completed letter in the following format: 

B. I,         NAME           , of         FIRM          , certify that the electrical work is complete in accordance 
with Contract Plans and Specifications, and authorized change orders (copies attached) and will be 
ready for final inspection as of      DATE     .  I further certify that the following specification 
requirements have been fulfilled: 

1.          all systems are fully operational.   

2.                 SIGNED.  

1.10 WARRANTY 

A. In addition to the requirements of Division 01, or as specified in other sections. Warrant all 
materials, installation and workmanship for one (1) year from date of acceptance. 

B. Copies of manufacturer product warranties for all equipment shall be included in the operation and 
installation manuals. 

PART 2  PRODUCTS  

2.01 MATERIALS AND EQUIPMENT  

A. All Materials and Equipment shall be new. 

B. All Materials and Equipment shall be listed by Underwriter's Laboratories or equivalent third party 
listing agency for the use intended.   

C. Materials and Equipment shall be acceptable to the authority having jurisdiction as suitable for the 
use intended when installed per listing and labeling instructions.   

D. No materials or equipment containing asbestos in any form shall be used.  Where materials or 
equipment provided by this Contractor are found to contain asbestos such items shall be removed 
and replaced with non-asbestos containing materials and equipment at no cost to the Owner. 

E. In describing the various items of equipment, in general, each item will be described singularly, 
even though there may be numerous similar items.   

PART 3  EXECUTION  

3.01 WORKMANSHIP  

A. Install Work using procedures defined in NECA Standard of Installation and/or the manufacturer's 
installation instructions.   
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3.02 PENETRATIONS OF FIRE BARRIERS 

A. Related information to this section appears in Division 07, Fire Stopping. 

B. All holes or voids created to extend electrical systems through fire rated floors, walls or ceiling shall 
be sealed with an asbestos-free intumescent fire stopping material capable of expanding 8 to 10 
times when exposed to temperatures 250ºF or higher. 

C. Materials shall be suitable for the fire stopping of penetrations made by steel, glass, plastic and 
shall be capable of maintaining an effective barrier against flame, smoke and gases in compliance 
with the requirements of ASTM E814 and UL 1479. 

D. The rating of the fire stops shall be the same as the time-rated floor, wall or ceiling assembly.   

E. Install fire stopping materials in accordance with the manufacturer's instructions.   

F. Unless protected from possible loading or traffic, install fire stopping materials in floors having void 
openings of four (4) inches or more to support the same floor load requirements as the 
surrounding floor. 

END OF SECTION 
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SECTION 26 0505 

SELECTIVE DEMOLITION FOR ELECTRICAL 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Electrical Demolition. 

1.02 RELATED SECTIONS 

A. Division 01 - Alteration Project Procedures. 

B. Division 02 - Minor Demolition for Remodeling.  

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 existing record documents. Report discrepancies to Architect 
before disturbing existing installation. 

D. Beginning of demolition means installer accepts existing conditions. 

3.02 PREPARATION 

A. Disconnect electrical systems in walls scheduled for removal. 

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.  Obtain permission 
from Owner at least 24 hours before partially or completely disabling system.  Minimize outage 
duration.  Make temporary connections to maintain service in areas adjacent to work area. 

E. Existing Telephone System: Maintain existing system in service. Disable system only to make 
switchovers and connections.  Notify Owner and Telephone Utility Company at least 24 hours 
before partially or completely disabling system.  Minimize outage duration.  Make temporary 
connections to maintain service in areas adjacent to work area. 

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Demolish and extend existing electrical work under provisions of Division 01, Division 02, and this 
Division. 

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

C. Remove abandoned wiring to source of supply. 

D. Cut conduit flush with walls, and patch surfaces. 
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E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets which are 
not removed. 

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has 
been removed. 

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

H. Maintain access to existing electrical installations which remain active.   

I. Extend existing installations using materials and methods as specified. 

J. Where materials or equipment are to be turned over to Owner or reused and installed by the 
Contractor, it shall be the Contractor’s responsibility to maintain condition of materials and 
equipment equal to the existing condition of the equipment before the work began. Repair or 
replace damaged materials or equipment at no additional cost to the Owner. 

3.04 EXISTING PANELBOARDS 

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

B. Tag unused circuits as spare. 

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

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

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

3.05 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain or 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.  

3.06 INSTALLATION 

A. Install relocated materials and equipment under the provisions of Division 01. 

END OF SECTION 
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SECTION 26 0519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1  GENERAL 

1.01 SECTION INCLUDES  

A. Building Wire.   

B. Cable.   

C. Wiring Connections and Terminations.   

1.02 RELATED SECTIONS 

A. Section 26 0126 – Maintenance Testing of Electrical Systems. 

B. Section 26 0553 – Identification for Electrical Systems. 

1.03 REFERENCES  

A. Federal Specification FS-A-A59544 – Cable and Wire, Electrical (Power, Fixed Installation). 

B. Federal Specification FS-J-C-30B – Cable Assembly, Power, Electrical. 

C. ANSI/NEMA WC 70-2009 – Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 
Energy. 

D. NETA ATS – Acceptance testing specifications for Electrical Power Distribution and Systems.  

E. NFPA 70 – National Electrical Code.  

F. UL 83 – Thermoplastic Insulated Wire and Cable. 

G. UL 1479 – Standard for Fire Tests of Through Wall Penetration Fire Stops. 

H. UL 1569 – Standard for Metal Clad Cable. 

I. UL 1581 – Reference Standard for Electrical Wires, Cables and Flexible Cords. 

1.04 SUBMITTALS 

A. Submit data under provisions of Division 01 and Section 26 0500. 

B. Product Data: Submit product data for all components provided which fall under this section 
showing configurations, finishes, and dimensions. Each catalog sheet should be clearly marked to 
indicate exact part number provided, including all options and accessories. 

C. Submittals are not requested for this section. 

PART 2  PRODUCTS  

2.01 BUILDING WIRE  

A. Thermoplastic-insulated Building Wire: NEMA WC 5.   

B. Feeders and Branch Circuits 6 AWG and Smaller: Copper conductor, 600 volt insulation, 
THHN/THWN or XHHW-2.  6 and 8 AWG, stranded conductor; smaller than 8 AWG, solid or 
stranded conductor.    

C. Branch Circuit Wire Color Code: 

1. Color code wires by line or phase as follows:   

a. Black, red, and white for 120/240V systems. 
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2. For conductors 6 AWG and smaller, insulation shall be colored.  For conductors 4 AWG and 
larger, identify with colored phase tape at all terminals, splices, and boxes.    

3. Grounding conductors 6 AWG and smaller shall have green colored insulation. 

D. Control Circuits: Copper, stranded conductor 600 volt insulation, THHN/THNN or XHHW-2. 

2.02 METAL CLAD CABLE  

A. UL 83, 1063, 1479, 1569, and 1581 listed, meets Federal Specification A-A-59544 (formerly J-C-
30B).  UL rated for installation in cable trays and environmental air handling spaces.  Fire wall rated 
for 1, 2, and 3-hour through penetrations. 

B. Type MC Cable, Size 12 Through 10 AWG: Solid copper conductor, 600 volt thermoplastic 
insulation, rated 90º C dry, 75º wet, insulated green grounding conductor, and galvanized steel or 
aluminum armor over mylar. 

C. Type MC Cable, Size 8 Through 1 AWG: Stranded copper conductor, 600 volt thermoplastic 
insulation, rated 90º C dry, 75º wet, insulated green grounding conductor, and galvanized steel or 
aluminum armor over mylar. 

D. All metal clad cable shall be provided with color-coded insulation on all ungrounded conductors in 
accordance with NEC 210.5(C) and Part 3 of this section. 

2.03 WIRING CONNECTIONS AND TERMINATIONS  

A. For conductors 8 AWG and smaller: 

1. Dry interior areas:  Spring wire connectors, pre-insulated “twist-on” rated 105 degrees C per 
UL 468C.  Where stranded conductors are terminated on screw type terminals, install crimp 
insulated fork or ring terminals.  Thomas & Betts Sta-Kon or equal.   

2. Motor connections:  Spring wire connectors, pre-insulated “twist-on” rated 105 degrees C per 
UL 468C.  Provide a minimum of 8 wraps of Scotch 33+ electrical tape around conductors and 
connector to eliminate connector back off. 

3. Wet or exterior:  Spring wire connectors, pre-insulated “twist-on”, resin filled rated for direct 
burial per UL 486D. 

B. For conductors 6 AWG and larger: 

1. Bus lugs and bolted connections:  600 V, 90 degrees C., two hole long barrel irreversible 
compression copper tin plated.  Thomas & Betts or approved equal. 

2. Motor connection:  600 V, 90 degrees C., copper tin plated compression motor pigtail 
connector, quick connect/disconnect, slip on insulator.   Thomas & Betts or approved equal. 

3. Two way connector for splices or taps:  600 V, 90 degrees C., compression long barrel, copper 
tin plated.  Thomas & Betts or approved equal.  Insulate with Scotch 23 rubber insulating  
base covering and Scotch 33+ outer wrap.  

PART 3  EXECUTION  

3.01 GENERAL WIRING METHODS  

A. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 18 AWG for 
control wiring.  

B. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 75 feet. 

C. Splice only in junction or outlet boxes.   
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D. Neatly train and lace wiring inside boxes, equipment, and panelboards.   

E. Wiring in lighting fixture channels shall be rated for 90º C minimum. 

F. Do not share neutral conductors.  Provide a dedicated neutral conductor for each branch circuit 
that requires a neutral. 

3.02 WIRING INSTALLATION IN RACEWAYS  

A. Pull all conductors into a raceway at the same time.  Verify that raceway is complete and properly 
supported prior to pulling conductors. 

B. Install wire in raceway after interior of building has been physically protected from the weather 
and all mechanical work likely to injure conductors has been completed.   

C. Do not install XHHW-2 conductors when ambient temperatures are below –5 degrees C and 
THHN/THWN conductors when ambient temperatures are below 0 degrees C. 

D. Conductors shall be carefully inspected for insulation defects and protected from damage as they 
are installed in the raceway.  Where the insulation is defective or damaged, the cable section shall 
be repaired or replaced at the discretion of the Owner and at no additional cost to the Owner. 

E. Place an equal number of conductors for each phase of a circuit in same raceway or cable.   

F. Route conductors from each system in independent raceway system and not intermix in the same 
raceway, enclosure, junction box, wireway, or gutter as another system unless otherwise shown on 
the plans.   

G. No more than six current carrying conductors shall be installed in any homerun unless otherwise 
indicated on the drawings or without prior approval from the Engineer. 

H. Completely and thoroughly swab raceway system before installing conductors.   

I. When two or more neutrals are installed in one conduit, identify each with the proper circuit 
number in accordance with Section 26 0553. 

3.03 CABLE INSTALLATION  

A. Provide protection for exposed cables where subject to damage.   

B. Support cables above accessible ceilings; do not rest on ceiling tiles.  Use spring metal clips or cable 
ties to support cables from structure.  Do not support cables from ceiling suspension system.  
Include bridle rings or drive rings.   

C. Use suitable cable fittings and connectors.   

3.04 WIRING CONNECTIONS AND TERMINATIONS  

A. Stranded wire shall not be wrapped around screw terminals. 

B. Splice only in accessible junction boxes.   

C. Thoroughly clean wires before installing lugs and connectors.   

D. Make splices, taps and terminations to carry full ampacity of conductors without perceptible 
temperature rise.   

E. Code sound and signal systems wiring and any special equipment in accordance with 
manufacturer's diagrams or recommendations.   

F. Do not exceed manufacturer's recommended pull tensions.   
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3.05 FIELD QUALITY CONTROL  

A. Field inspection and testing will be performed under provisions of Division 01 and Section 26 0126.  

B. Inspect wire and cable for physical damage and proper connection.   

C. Torque conductor connections and terminations to manufacturer's recommended values.   

3.06 WIRE AND CABLE INSTALLATION SCHEDULE  

A. All Locations: Building wire and/or remote control and signal cable in raceways. Metal clad cable. 

B. At the Contractor’s option, Metal Clad cable may be used for branch circuit wiring other than 
homeruns. Homeruns shall be building wire in raceway. Metal Clad cable used for branch circuit 
wiring from a light switch to the light fixture shall include a neutral conductor. 

END OF SECTION 
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SECTION 26 0526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES  

A. Power System Grounding.  

B. Electrical Equipment and Raceway Grounding and Bonding.   

1.02 RELATED SECTIONS 

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements, Section 26 0500 – Common Work Results for Electrical, Division 27 and Division 28.  

B. Section 26 0126 – Maintenance Testing of Electrical Systems. 

C. Section 26 0519 – Low-Voltage Electrical Power Conductors and Cables. 

1.03 REFERENCE STANDARDS 

A. ANSI/NEMA GR-1, Ground Rod Electrodes and Ground Rod Electrode Couplings. 

B. ANSI/NFPA 70 – National Electrical Code. 

C. ASTM B 3 – Standard Specification for Soft or Annealed Copper Wire. 

D. AWS A5.8/A5.8M – Specification for Filler Metals for Brazing and Braze Welding.  

E. IEEE Std 142 – Recommended Practice for Grounding of Industrial and Commercial Power System. 

F. UL 467 – Standard for Grounding and Bonding Equipment. 

1.04 SYSTEM DESCRIPTION  

A. Provide a complete grounding system for services and equipment as required by State and Local 
Codes, NEC, applicable portions of other NFPA codes, and as indicated herein. 

1.05 SUBMITTALS  

A. Product Data:  Submit product data for all components provided, showing material type and 
dimensions.  Each catalog sheet should be clearly marked to indicate exact part number provided, 
including all options and accessories. 

1.06 COORDINATIONS 

A. Division 01 – Administrative Requirements:  Requirements for Coordination. 

B. Complete grounding and bonding of building reinforcing steel prior to concrete placement. 

PART 2  PRODUCTS  

2.01 MATERIALS  

A. Bonding Conductors: Solid bare copper wire for sizes No. 8 AWG and smaller diameter. Stranded 
bare copper wire for sizes No. 6 AWG and larger diameter. Conductors may be insulated 
conductors if used provide green insulation. 

B. Grounding Conductors: Copper conductor bare or green insulated. 

C. Mechanical Grounding and Bonding Connectors: Non-reversible crimp type lugs only.  Use factory 
made compression lug for all terminations.  
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PART 3  EXECUTION  

3.01 INSTALLATION  

A. Provide a separate, insulated equipment-grounding conductor in all feeder and branch circuits.  
Terminate each end on a grounding lug, bus, or bushing.  Multiple conductors on single lug not 
permitted.  Each grounding conductor shall terminate on its own terminal lug. 

B. Bond together system neutrals, exposed non-current carrying metal parts of electrical equipment, 
metal raceway systems, grounding conductor in raceways and cables, and receptacle ground 
connectors, and plumbing and fuel systems.   

C. Grounding conductors for branch circuits shall be sized in accordance with NEC, except minimum 
size grounding conductor shall be No. 12 AWG. 

D. Grounding conductor is in addition to neutral conductor and in no case shall neutral conductor 
serve as grounding means. 

3.02 FIELD QUALITY CONTROL  

A. Inspect grounding and bonding system conductors and connections for tightness and proper 
installation.   

B. Perform system ground test as specified in Section 26 0126 - Maintenance Testing of Electrical 
Systems. 

C. Continuity Test:  Continuity test shall be performed on all power receptacles to ensure that the 
ground terminals are properly grounded to the facility ground system. 

END OF SECTION 
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SECTION 26 0529 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDED  

A. Section included hangars and supports for Power Systems. 

B. Conduit Supports. 

C. Formed Steel Channel. 

1.02 RELATED WORK  

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements, and Section 26 0500 – Common Work Results for Electrical, Division 27 and Division 
28. 

1.03 SUBMITTALS  

A. Division 01: Requirements for submittals. 

B. Product Data: Submit product data for specialty supports. 

C. Seismic Restraint Calculations: 

1. Provide structurally engineered shop drawings for seismic restraint of all electrical equipment 
required by the International Building Code (IBC), Chapters 16, 17.  Structural design shall be 
based on the Seismic Use Category and Seismic Design Category as designated in these 
chapters.   

2. Shop drawings shall be stamped by a professional engineer registered in the State of Alaska. 

1.04 QUALITY ASSURANCE  

A. Support systems shall be adequate for weight of equipment and conduit, including wiring, which 
they carry.  

PART 2  PRODUCTS  

2.01 CONDUIT SUPPORTS 

A. Manufacturers: 

1. Allied Tube & Conduit Corp. 

2. Minerallac Fastening Systems. 

3. O-Z Gedney Co. 

4. Substitutions: per Division 01 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads. 

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger 
rod. Set screw: hardened steel. 

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to 
tighten. 

E. Conduit clamps - general purpose: One-hole malleable iron for surface mounted conduits. 

F. Cable Ties: High strength nylon temperature rated to 185 degrees F. self-locking. 
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2.02 FORMED STEEL CHANNEL 

A. Manufacturers: 

1. B-Line Systems. 

2. Allied Tube & Conduit Corp. 

3. Unistrut Corp. 

4. Substitutions: per Division 01. 

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. 

PART 3  EXECUTION  

3.01 EXAMINATION 

A. Division 01: Verification of existing conditions before starting work. 

3.02 PREPARATION 

A. Obtain permission from Owner’s Representative before using powder-actuated anchors. 

B. Obtain permission from Owner’s Representative before drilling or cutting structural members. 

3.03 INSTALLATION - GENERAL 

A. Fasten hanger rods, conduit clamps, and outlet and junction boxes to building structure using 
precast insert system, expansion anchors, preset inserts, beam clamps, or spring steel clips. 

B. Use toggle bolts or hollow wall fasteners in hollow masonry partitions and walls; expansion anchors 
or preset inserts in solid masonry walls; self-drilling anchors or expansion anchor on concrete 
surfaces; sheet metal screws in sheet metal studs; and wood screws in wood construction.  

C. Do not fasten supports to piping, ductwork, mechanical equipment, conduit, or ceiling suspension 
system.  

D. Fabricate supports from structural steel or steel channel, rigidly welded or bolted to present a neat 
appearance.  Use hexagon head bolts with spring lock washers under all nuts.   

E. Securely fasten fixtures and equipment to building structure in accordance with manufacturer's 
recommendations and to provide necessary earthquake anchorage. 

F. Provide wall attached fixtures and equipment weighing less than 50 pounds with backing plates of 
at least 1/8" x 10" sheet steel or 2" x 10" fire retardant treated wood securely built into the 
structural walls. Submit attachment details of heavier equipment for approval. 

G. Earthquake Anchorages: 

1. Equipment weighing more than 50 pounds shall be adequately anchored to the building 
structure to resist lateral earthquake forces. 

2. Total lateral (earthquake) forces shall be 1.5 times the equipment weight acting laterally in 
any direction through the equipment center of gravity. Provide adequate backing at structural 
attachment points to accept the forces involved. 

H. Attach the supporting cables for all pendant fixtures to both the building structure. 

END OF SECTION 
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SECTION 26 0533 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Metal Conduit. 

B. Flexible Metal Conduit. 

C. Electrical Metallic Tubing. 

D. Fittings and Conduit Bodies. 

E. Wall and Ceiling Outlet Boxes. 

F. Pull and Junction Boxes. 

1.02 RELATED SECTIONS 

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions.  

B. Division 01 - General Requirements, Summary, Administrative Requirements. 

C. Division 07 - Thermal and Moisture Protection. 

D. Section 26 0500 – Common Work Results for Electrical. 

E. Section 26 0519 – Low-Voltage Electrical Power Conductors and Cables. 

F. Section 26 0526 – Grounding and Bonding for Electrical Systems. 

G. Section 26 0529 – Hangers and Supports for Electrical Systems. 

H. Section 26 0553 – Identification for Electrical Systems. 

I. Section 26 2726 – Wiring Devices.  

1.03 REFERENCES 

A. American National Standards Institute (ANSI): 

1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 

2. ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated. 

B. American Society for Testing and Materials (ASTM): 

1. ASTM A 123 – Specification for Zinc Coatings on Products Fabricated from Rolled, Pressed, 
and Forged Steel Shapes, Plates, Bars and Strip. 

C. National Electrical Manufacturers Association (NEMA): 

1. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies. 

2. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports. 

3. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

D. Underwriters Laboratory (UL): 

1. UL 6 - Rigid Steel Conduit, Zinc Coated. 

2. UL 514B – Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies. 

E. National Fire Protection Association (NFPA): 

1. NFPA 70 - National Electrical Code. 
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F. International Building Code (IBC): 

1. IBC chapters 16 and 17 seismic requirements. 

1.04 RACEWAY AND BOX INSTALLATION SCHEDULE 

A. Raceway Minimum Size: 

1. Above Grade or Slab on Grade:  Provide 1/2 inch minimum, unless otherwise noted. Raceway 
may be reduced to ½ inch for final connection of raceway up to 6 feet for connection to 
fixture or device where maximum conduit entry size is ½ inch. 

B. Concealed Dry Locations:   

1. Raceway:  Provide rigid steel conduit, intermediate metal conduit, or electrical metallic 
tubing.   

2. Boxes and Enclosures:  Provide sheet-metal boxes. Provide vapor barrier boxes in exterior 
walls and the ceiling. 

3. Fittings:  Provide galvanized malleable iron and steel. 

C. Exposed Dry Locations:   

1. Raceway:  Provide rigid steel conduit or intermediate metal conduit.  EMT conduit may be 
used where exposed conduit is allowed [where it is not subject to physical damage or] where 
installed on the ceiling or a minimum of ten feet above the floor. 

2. Boxes and Enclosures:  Provide sheet-metal boxes with raised steel covers.   

3. Fittings:  Provide galvanized malleable iron and steel. 

4. Surface Raceway and Boxes.  Where specifically noted on the Drawings, provide surface 
raceway and boxes.   

D. Equipment Connections:  Provide short extensions (three feet maximum) of flexible metal conduit 
for connections to light fixtures, motors, transformers, vibrating equipment or equipment that 
requires removal for maintenance or replacement.  Use Liquidtight flexible conduit and fittings for 
motors and equipment in damp or wet locations or subject to spilling of liquids as at pumps, 
kitchen equipment, in mechanical rooms, boiler rooms, pump rooms, etc. 

1.05 DESIGN REQUIREMENTS 

A. Raceway Minimum Size:   

1. Line Voltage Circuits:  Raceway is sized on the drawings for copper conductors with 600-Volt 
type XHHW insulation, unless otherwise noted.  Where a raceway size is not shown on the 
drawings, it shall be calculated to not exceed the percentage fill specified in the NEC Table 1, 
Chapter 9 using the conduit dimensions of the NEC Table 4, Chapter 9 and conductor 
properties of the NEC Table 5, Chapter 9.   

B. Box Minimum Size:  Provide all boxes sized and configured per NEC Article 370 and as specified in 
this section. 

C. Seismic Support:  Provide support in accordance with section 26 0529. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide appropriate 
covering. 
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PART 2  PRODUCTS 

2.01 RIGID METAL CONDUIT (RMC) 

A. Rigid Steel Conduit:  ANSI C80.1, UL 6. 

B. Fittings and Conduit Bodies:  NEMA FB 1, UL 514B; Galvanized malleable iron with threaded hubs 
for all conduit entries.  Provide threaded connections and couplings only.  Set Screw and running 
thread fittings are not permitted. 

C. Provide insulated throat bushings at all conduit terminations. 

2.02 INTERMEDIATE METAL CONDUIT (IMC) 

A. Product Description:  ANSI C80.6, UL 1242; Galvanized Steel Conduit. 

B. Fittings and Conduit Bodies:  NEMA FB 1, UL 514B; use fittings and conduit bodies specified above 
for rigid steel conduit. 

C. Provide insulated throat bushings at all conduit terminations. 

2.03 FLEXIBLE METAL CONDUIT (FMC) 

A. Product Description:  UL 1, FS WW-C-566; galvanized or zinc-coated flexible steel, full or reduced-
wall thickness.   

B. Fittings and Conduit Bodies: ANSI/NEMA FB 1; steel or malleable iron with insulated throat 
bushings.  Die cast zinc or threaded inside throat fittings are not acceptable. 

2.04 ELECTRICAL METALLIC TUBING (EMT) 

A. Product Description:  ANSI C80.3, UL 797; galvanized steel tubing. 

B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; steel or malleable iron, compression or set screw 
type with insulated throat bushings.  Zinc die cast, set screw, or indentor fittings are not 
acceptable.   

2.05 OUTLET BOXES 

A. Sheet Metal Outlet Boxes:  ANSI/NEMA OS 1, UL514A galvanized steel, with plaster ring where 
applicable. 

1. Minimum Size:  4 inches square or octagonal, 1-1/2 inches deep, unless otherwise noted. 

2. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; 
furnish 1/2 inch male fixture studs where required.  Minimum Size:  4 inches square or 
octagonal, 2-1/8 inches deep. 

2.06 PULL AND JUNCTION BOXES 

A. Sheet Metal Pull and Junction Boxes:  ANSI/NEMA OS 1, UL514A galvanized steel. 

1. Minimum Size:  4 inches square or octagonal, 1-1/2 inches deep, unless otherwise noted. 

B. Cast Metal Boxes for Outdoor and Wet Location Installations:  NEMA 250, Type 4; flat-flanged, 
surface mounted junction box, UL listed as raintight: 

1. Material:  Galvanized cast iron. 

2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover and screws. 
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2.07 EXPANSION FITTINGS 

A. Galvanized malleable iron, galvanized with grounding bond jumper. 

2.08 BUSHINGS 

A. Non-grounding:  Threaded impact resistant plastic. 

B. Grounding:  Insulated galvanized malleable iron/steel with hardened screw bond to raceway and 
conductor lug.  

2.09 LOCKNUTS 

A. Threaded Electro Zinc Plated Steel designed to cut through protective coatings for ground 
continuity. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Ground and bond raceway and boxes in accordance with Section 26 0526. 

B. Provide seismic support and fasten raceway and box supports to structure and finishes in 
accordance with Section 26 0529. 

C. Identify raceway and boxes with origin and destination in accordance with Section 26 0553. 

D. Unless otherwise noted, do not inter-mix conductors from separate panelboards or any other 
system in the same raceway system or junction boxes. 

3.02 INSTALLATION - GENERAL RACEWAY  

A. Install raceway for all systems, unless otherwise noted. 

B. Install an equipment grounding conductor inside of all raceways containing line voltage conductors. 

C. Provide raceways concealed in construction unless specifically noted otherwise, or where installed 
at surface cabinets, motor and equipment connections and in Mechanical and Electrical Equipment 
rooms.  Do not route conduits on roofs, outside of exterior walls, or along the surface of interior 
finished walls unless specifically noted on the plans. 

D. Raceway routing and boxes are shown in approximate locations unless dimensioned.  Where 
raceway routing is not denoted, field-coordinate to provide complete wiring system. 

E. Do not route raceways on floor.  Arrange raceway and boxes to maintain a minimum of 6 feet 6 
inches of headroom and present a neat appearance.  Install raceways level and square to a 
tolerance of 1/8” per 10 feet.  Route exposed raceways and raceways parallel and perpendicular to 
walls, ceiling, and adjacent piping.   

F. Maintain minimum 6-inch clearance between raceway and mechanical and piping and ductwork.  
Maintain 12-inch clearance between raceway and heat sources such as flues, steam pipes, heating 
pipes, heating appliances, and other surfaces with temperatures exceeding 104 degrees F. 

G. Do not install raceway imbedded in spray applied fire proofing.  Seal raceway penetrations of fire-
rated walls, ceilings, floors in accordance with the requirements of Section 26 0500 and Division 07. 

H. Where raceway penetrates fire-rated walls and floors, seal opening around conduit with UL listed 
firestop sealant or intumescent firestop, preserving the fire time rating of the construction.  Install 
in accordance with Section 07 8400 Firestopping. 

I. Raceways and boxes penetrating vapor barriers or penetrating areas from cold to warm shall be 
taped and sealed with a non-hardening duct sealing compound to prevent the accumulation of 
moisture, and shall include a vapor barrier on the outside.  
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J. Arrange raceway supports to prevent misalignment during wiring installation.  Support raceway 
using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split 
hangers. 

K. Do not attach raceway to ceiling support wires or other piping systems and do not fasten raceway 
with wire or perforated pipe straps. Remove all wire used for temporary raceway support during 
construction, before conductors are pulled.    Raceway shall be installed to permit ready removal of 
equipment, piping, ductwork, or ceiling tiles. 

L. Use threaded raintight conduit hubs for fastening conduit to cast boxes, and for fastening conduit 
to sheet metal boxes in damp or wet locations.  Sealing locknuts are not acceptable. 

M. Install no more than the equivalent of three 90-degree bends between boxes.   

N. Install conduit bodies to make sharp changes in direction, such as around beams.  “Goosenecks” in 
conduits are not acceptable. 

O. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 2 inch 
size.   

P. Provide protective plastic bushings or insulated throat bushings at each raceway termination not 
installed to an enclosure.  Bushings shall be threaded to the raceway end or connector. 

Q. Avoid moisture traps; install junction box with drain fitting at low points in raceway system. 

R. Install fittings and flexible metal conduit to accommodate 3-axis movements where raceway 
crosses seismic joints. 

S. Install fittings designed and listed to accommodate expansion and contraction where raceway 
crosses control and expansion joints. 

T. Provide nylon "jet-line" or approved equal pull string in empty raceway, except sleeves and nipples. 

U. Paint all exposed conduit to match surface to which it is attached or crosses.  Clean greasy or dirty 
conduit prior to painting in accordance with paint manufacturer's instructions.  Where raceway 
penetrates non-rated walls, provide patching, paint and trim to retain architectural aesthetics 
similar to surroundings. 

3.03 INSTALLATION – GENERAL BOXES 

A. Provide electrical boxes as shown on Drawings, and as required for splices, taps, wire pulling, 
equipment connections, and code compliance.  All electrical box locations shown on Drawings are 
approximate unless dimensioned.   

B. Coordinate layout and installation of boxes to provide adequate headroom and working clearance.  
Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes.   

C. Align wall-mounted outlet boxes for switches, thermostats, and similar devices. 

D. Adjust box location up to 6 feet prior to rough-in to accommodate intended purpose. 

E. Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726. 

F. Unless otherwise specifically noted, locate outlet boxes for light switches within 6 inches of the 
door jamb on the latch side of the door. 

G. Position outlets to locate luminaires as shown on reflected ceiling plans.   

H. Locate and install boxes to maintain headroom and to present a neat appearance. 

I. Provide knockout closures for unused openings. 
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J. Install boxes in walls without damaging wall insulation or reducing its effectiveness. 

K. Provide recessed outlet boxes in finished areas; secure boxes to interior wall and partition studs, 
accurately positioning to allow for surface finish thickness.  For outlet boxes in walls with 
combustible finished surfaces such as wood paneling or fabric wall coverings, position box to be 
flush with finished surface per NEC requirements. 

L. Use stamped steel stud bridges for flush outlets in hollow stud wall, and adjustable steel channel 
fasteners for flush ceiling outlet boxes.  Accurately position bridges to allow for surface finish 
thickness. 

M. Do not install flush mounted boxes back-to-back in walls; install with minimum 6 inches separation.   

N. Install with minimum 24 inches separation in fire rated walls.  Limit penetrations in fire rated walls 
to 16 square inches each and a maximum total combined penetration area of 100 square inches in 
any given 100 square feet of wall.  Where penetrations are in excess of these requirements 
provided UL listed fire stop wrap acceptable to Authority having Jurisdiction. 

O. Do not fasten boxes to ceiling support wires or other piping systems. 

P. Support boxes independently of conduit. 

Q. Clean interior of boxes to remove dust, debris, and other material and clean exposed surfaces and 
restore finish. 

R. Provide blank covers or plates for all boxes that do not contain devices. 

END OF SECTION 
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SECTION 26 0553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Nameplates and Tape Labels.   

B. Wire and Cable Markers.   

C. Wire Markers. 

D. Conduit Markers. 

1.02 RELATED WORK  

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements, and Section 26 0500 – Common Work Results for Electrical. 

B. Section 26 0519 – Low-Voltage Electrical Power Conductors and Cables.   

C. Section 26 0533 – Raceway and Boxes for Electrical Systems.   

D. Section 26 2726 – Wiring Devices. 

1.03 ENVIRONMENTAL REQUIREMENTS 

A. Install labels and nameplates only when ambient temperature and humidity conditions for 
adhesive are within range recommended by manufacturer.   

PART 2  PRODUCTS  

2.01 NAMEPLATES  

A. Product Description:  Laminated three-layer plastic with engraved white letters on black 
background.  Nameplate for service disconnect shall be engraved white letters on red background.  

B. Letter Size: 

1. 1/4-inch high letters for identifying individual equipment. 

2. 1/8-inch high letters for remaining lines with 1/8 inch spacing between lines. 

C. Minimum nameplate size:  1/8 inch thick with a consistent length and height for each type of 
nameplate wherever installed on the project. 

2.02 TAPE LABELS 

A. Product Description:  Adhesive tape labels, with 3/16 inch Bold Black letters on clear background 
made using Dymo RhinoPro 5000 label printer or approved equal. 

B. Embossed adhesive tape will not be permitted for any application. 

2.03 WIRE MARKERS 

A. Power and Lighting Description:  Machine printed heat-shrink tubing, cloth or wrap-on type, for all 
neutrals and Phase conductors. 

PART 3  EXECUTION  

3.01 GENERAL INSTALLATION  

A. Degrease and clean surfaces to receive nameplates and tape labels.  

B. Install nameplates and tape labels parallel to equipment lines.   
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3.02 NAMEPLATE INSTALLATION  

A. Secure nameplates to equipment fronts using machine screws tapped and threaded into 
panelboard, or using rivets.  The use of adhesives is not acceptable.  Machine screws to not 
protrude more than 1/16 inch on back side.   

B. Disconnects, Starters, or Contactors: 

1. Provide nameplate for each device with the following information: 

a. Line 1:  Load served. 

b. Line 2:  Panelboard and circuit number from which the device is fed. 

3.03 WIRE IDENTIFICATION  

A. Provide wire markers on each conductor in panelboard gutters, pull boxes, outlet and junction 
boxes, and at load connection.  Identification shall be as follows:  

1. Markers shall be located within one inch of each cable end, except at panelboards, where 
markers for branch circuit conductors shall be visible without removing panel deadfront. 

2. Each wire and cable shall carry the same labeled designation over its entire run, regardless of 
intermediate terminations. 

3. Color code phases, neutral, and ground per NEC requirements and Section 26 0519. 

4. For power and lighting circuits, identify with branch circuit or feeder number.   

B. Provide pull string markers at each end of all pull strings.  Marker shall identify the location of the 
opposite end of the pull string.   

3.04 JUNCTION BOX IDENTIFICATION 

A. Label each lighting and power junction box with the panelboard name and circuit number. 

B. For junction boxes in finished areas, mark the inside of the cover with the circuit or system 
designation using permanent black marker. 

3.05 DEVICE PLATE IDENTIFICATION 

A. Label each receptacle device plate or point of connection denoting the panelboard name and 
circuit number. 

B. Install adhesive label on the top of each plate. 

END OF SECTION 
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SECTION 26 2726 

WIRING DEVICES 

PART 1  GENERAL 

1.01 SECTION INCLUDES  

A. Wall Switches.   

B. Receptacles.   

C. Device Plates and Box Covers.   

1.02 RELATED SECTIONS 

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 - General 
Requirements and Section 26 0500 – Common Work Results for Electrical. 

B. Section 26 0526 – Grounding and Bonding for Electrical Systems. 

C. Section 26 0533 – Raceway and Boxes for Electrical Systems. 

D. Section 26 0533.16 – Boxes for Electrical Systems. 

E. Section 26 0553 – Identification for Electrical Systems. 

1.03 REFERENCE STANDARDS  

A. FS W-C-596 – Federal Specification for Electrical Power Connector, Plug, Receptacle, and Cable 
Outlet.   

B. FS W-S-896 – Federal Specification for Switches, Toggle (Toggle and Lock), Flush Mounted.   

C. NEMA WD 1 - General Color Requirements for Wiring Devices. 

D. ANSI/NEMA WD 6 – Wiring Devices – Dimensional Requirement. 

E. UL 20 – General-Use Snap Switches. 

F. UL 498 - Attachment Plugs and Receptacles. 

G. UL 943 – Ground-Fault-Circuit-Interrupters. 

1.04 SUBMITTALS  

A. Product Data: Submit product data for all components provided that are specified in this section 
showing configurations, finishes, and dimensions. Each catalog sheet should be clearly marked to 
indicate exact part number provided, including all options and accessories. 

1.05 CLOSEOUT SUBMITTALS 

A. Project Record Drawings: Indicate actual locations and mounting heights of all wiring devices on 
the project record drawings. 

PART 2  PRODUCTS  

2.01 ACCEPTABLE MANUFACTURERS - WALL SWITCHES   

A. Hubbell.  

B. Leviton.  

C. Pass & Seymour. 

D. Arrow Hart 

E. Substitutions: Under provisions of Division 01.  
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2.02 WALL SWITCHES  

A. Wall Switches for Lighting Circuits: UL 20; NEMA WD 1; and Federal Specification FS W-S-896 AC 
industrial grade snap switch with toggle handle, rated 20 amperes and 120-277 volts AC.  Handle: 
White nylon.  Provide single-pole, 3-way, or 4-way switches as indicated on Plans. 

2.03 ACCEPTABLE MANUFACTURERS - RECEPTACLES  

A. Hubbell. 

B. Leviton.  

C. Pass & Seymour. 

D. Arrow Hart 

E. Substitutions: Under provisions of Division 01.  

2.04 RECEPTACLES  

A. Convenience and Straight-blade Receptacles: UL 498, NEMA WD 1 and Federal Specification FS W-
C-596 industrial grade receptacle.   

B. Locking-Blade Receptacles: NEMA WD 5.   

C. Convenience Receptacle Configuration: NEMA WD 1; Type 5-20R, white [ivory] nylon face.   

D. GFCI Receptacles: 20A, duplex convenience receptacle with integral class ‘A’ ground fault current 
interrupter, LED indicator lamp and integral lockout.   

E. Weather-Resistant Receptacles:  Listed to the weather-resistant supplement of UL498 and 
complying with the requirements of NEC 406.9. 

2.05 DEVICE PLATES  

A. Decorative Cover Plate: Smooth 430 or 302 stainless steel.  

B. Weatherproof Cover Plate: UL listed, cast aluminum, hinged outlet cover/enclosure, with gasket 
between the enclosure and the mounting surface, suitable for wet locations while in use.  

C. Exposed Work Cover Plate: ½ inch raised, square, pressed, galvanized or cadmium plated steel 
cover plate supporting devices independent of the outlet box.  

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install wall switches 48 inches above floor, OFF position down.   

B. Unless otherwise noted install wall switches within 6 inches of the door jamb on the strike side.   

C. Install wall dimmers 48 inches above floor; derate ganged dimmers as instructed by manufacturer; 
do not use common neutral.   

D. Install convenience receptacles 18 inches above floor, 4 inches above counters or backsplash, 
grounding pole on bottom.  

E. Install decorative plates on switch, receptacle, and blank outlets in finished areas.  Use midsize or 
jumbo plates for outlets installed in masonry walls, where required to cover up imperfections in 
the wall opening.   

F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface-mounted outlets.   

G. Install devices and wall plates flush and level. 
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H. Ground receptacles to boxes with a grounding wire.  Grounding through the yoke or screw contact 
is not an acceptable alternate to the ground wire. 

I. Install circuit label on each receptacle and light switch in accordance with Section 26 0553. 

END OF SECTION 
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SECTION 26 2913 

ENCLOSED CONTROLLERS 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Manual Motor Starters.   

B. Magnetic Motor Starters. 

1.02 RELATED WORK  

A. Division 22 – Plumbing. 

B. Division 23 – Heating, Ventilating, and Air Conditioning (HVAC). 

C. Section 26 0529 – Hangers and Supports for Electrical Systems. 

D. Section 26 0553 – Identification for Electrical Systems. 

1.03 REFERENCES  

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements. 

B. ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems.   

C. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies.   

1.04 SUBMITTALS  

A. Submit shop drawings and product data under provisions of Division 01. 

B. Provide product data on motor starters and combination motor starters, relays, pilot devices, and 
switching and overcurrent protective devices.   

C. Submit manufacturers' instructions under provisions of Division 01.  

1.05 OPERATION AND MAINTENANCE DATA  

A. Submit operation and maintenance data under provisions of Division 01.  

B. Include recommended maintenance procedures and intervals.   

PART 2  PRODUCTS  

2.01 ACCEPTABLE MANUFACTURERS - MOTOR STARTERS  

A. Square D. 

B. Allen Bradley. 

C. Siemens. 

D. Cutler Hammer. 

E. Substitutions: Under provisions of Division 01. 

2.02 MANUAL MOTOR STARTERS  

A. Fractional Horsepower Manual Starter: NEMA ICS 2; AC general-purpose Class A manually 
operated, number of poles as required by the load served, full-voltage controller for fractional 
horsepower induction motors, with thermal overload unit, red pilot light, and toggle operator.   

B. Enclosure: ANSI/NEMA ICS 6; Type 1, 3R or 4.  As indicated on the Drawings. 

2.03 MAGNETIC MOTOR STARTERS 
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A. Magnetic Motor Starters: NEMA ICS 2; AC general-purpose Class A magnetic controller for induction 
motors rated in horsepower. 

B. Full Voltage Starting: Non-reversing type. 

C. Coil Operating Voltage: 120 volts, 60 Hertz. 

D. Size: NEMA ICS 2; size as required by the load served. 

E. Overload Relay: NEMA ICS 2; bimetal. 

F. Enclosure: NEMA ICS 6; Type 1 pr 3R as shown on drawings. 

G. Combination Motor Starters: Combine motor starters with motor circuit protector. 

H. Auxiliary Contacts: NEMA ICS 2; two fields convertible contacts in addition to seal-in contact. 

I. Indicating Lights: NEMA ICS 2; RUN: red LED light in front cover. 

J. Selector Switches: NEMA ICS 2; HAND/OFF/AUTO, in front cover. 

K. Control Power Transformers: 120 volt secondary, VA capacity as required by the load served in each 
motor starter. 

2.04 CONTROLLER OVERCURRENT PROTECTION AND DISCONNECTING MEANS 

A. Motor Circuit Protector: NEMA AB 1; circuit breakers with integral instantaneous magnetic trip in 
each pole. 

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install motor control equipment in accordance with manufacturer's instructions.   

B. Select and install heater elements in motor starters to match installed motor characteristics.   

C. Motor Data: Provide neatly typed label inside each motor starter enclosure door identifying motor 
served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase 
rating.   

D. After final connections are made, check and correct the rotation of all motors. 

E. Field adjust the trip settings of all motor starter magnetic trip only circuit breakers to 
approximately 11 times motor full load current.  Determine full load current from motor nameplate 
following installation. 

F. Motor starting equipment shall be listed for use with the motors specified under Division 23. 

END OF SECTION 
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SECTION 26 5100 

INTERIOR LIGHTING 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Interior Luminaires and Accessories.  

B. Lamps.   

C. Power Supplies.  

1.02 RELATED WORK  

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements, and Section 26 0500 – Common Work Results for Electrical. 

B. Division 09 – Finishes:  Painting and ceilings. 

C. Section 26 0526 - Grounding and Bonding for Electrical Systems. 

D. Section 26 0529 - Hangers and Supports for Electrical Systems. 

E. Section 26 5200 - Emergency Lighting. 

F. Section 26 5600 – Exterior Lighting. 

1.03 REFERENCES  

A. ANSI C62.41 – Specification for Surge Voltages in AC Power Circuits Rated up to 600V. 

1.04 SUBMITTALS  

A. Product Data: Submit the following: 

1. Luminaires: Include manufacturer’s product data sheets and/or shop drawings including 
outline drawings showing support points, weights, and accessory information for each 
luminaire type.   

2. Lamps: Submit manufacturer’s product data sheets for each lamp used on the project. 
Indicate luminaire type where each lamp is used. 

B. Interior Fixture Substitutions:  Submit calculations to show that substitute interior lighting fixtures 
meet or exceed the lighting levels, uniformity ratios, fixture electrical load (less than or equal)  to 
comply with designed energy efficiency per anticipated LEED EA1. 

1.05 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site, store and protect under provisions of Division 01. 

1.06 EXTRA STOCK 

A. Provide spare parts under provisions of Division 01. 

B. Drivers: One of each size and type installed. 

C. LED Lamp Modules: Provide a minimum of 2 of each unique type of lamp module used on the 
project.  Ship LED lamp modules (i.e. LED board) in protective packaging and label each lamp 
module to indicate the fixture type that it may be installed in.  (i.e. Type A or Type D1). 

D. LED Luminaire:  Where the specified or substitute luminaire does not have a replaceable lamp or 
lamp module, provide one spare luminaire per size and type installed. 
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PART 2  PRODUCTS  

2.01 INTERIOR LUMINAIRES AND ACCESSORIES  

A. Luminaires: Provide UL listed luminaires as scheduled on the drawings or as approved equal.  

B. Listing: Luminaires shall be listed for use in the environment in which they are installed. For 
example, luminaires installed in wet or damp locations shall be UL listed for such application. 

C. Accessories: Provide all mounting kits, supports, interconnecting wiring, power supplies, trim kits, 
gaskets, etc. for a complete installation. 

2.02 LAMPS – LED 

A. Light Emitting Diode (LED):  4000 K, or as specified on drawings, with minimum 75CRI and a 
minimum rated life of 50,000 hours at 75 degrees F average indoor ambient temperature, -40 
degrees F for outdoors. 

2.03 POWER SUPPLY – LED 

A. Provide UL listed power supply as recommended by the LED fixture manufacturer for operation of 
the specified LED lamps. Power supply shall be integral to the luminaire unless otherwise noted on 
the Plans. Power supply shall operate at the supply voltage indicated on the Plans and shall be 
listed for starting and operating the lamps at -40F where installed outdoors. 

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install lamps in luminaires and lampholders.   

B. Unless otherwise noted on Plans, provide ballast integral to luminaires, pre-wired and installed at 
the factory, suitable for use with the selected lamp. 

C. Support surface-mounted luminaires directly from building structure. 

D. Rigidly align continuous rows of lighting fixtures for true in-line appearance.  

E. Tandem wiring: Provide factory harness for all tandem mounted light fixtures. 

F. LED Power Supplies: Install power supplies to be readily accessible. Where power supplies are 
installed in plenum areas, provide plenum rated listing. 

3.02 RELAMPING  

A. Re-lamp luminaires that have failed lamps at completion of Work.   

3.03 ADJUSTING AND CLEANING  

A. Align luminaires and clean lenses and diffusers at completion of Work.  Clean paint splatters, dirt, 
and debris from installed luminaires.   

B. Touch up luminaire finish at completion of work.   

END OF SECTION 
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SECTION 26 5200 

EMERGENCY LIGHTING 

PART 1  GENERAL 

1.01 SECTION  INCLUDES  

A. Emergency Lighting Units.   

B. Emergency Exit Signs.   

1.02 RELATED SECTIONS 

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements, and Section 26 0500 – Common Work Results for Electrical. 

B. Section 26 0519 – Low-Voltage Electrical Power Conductors and Cables. 

C. Section 26 0533 - Raceway and Boxes for Electrical Systems. 

D. Section 26 0553 – Identification for Electrical Systems. 

E. Section 26 5100 – Interior Lighting.   

F. Section 26 5600 – Exterior Lighting. 

1.03 REFERENCE STANDARDS 

A. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures. 

B. NECA/IESNA 500 – Recommended Practice for Installation Indoor Commercial Lighting System. 

C. UL 924 - Emergency Lighting and Power Equipment. 

1.04 REGULATORY REQUIREMENTS  

A. Conform to State and local building code and NFPA 101 for installation requirements.   

B. Furnish emergency lighting units and exit signs that are UL 924 listed and labeled for their indicated 
use and location on this project. 

1.05 WARRANTY 

A. Emergency Lighting Units:  Submit a warranty, mutually executed by the manufacturer and the 
installer, agreeing to replace emergency lighting units that fail in materials or workmanship within 
five years, beginning on the date of manufacturer. 

B. LED Exit Signs:  Submit a warranty, mutually executed by the manufacturer and the installed, 
agreeing to replace LED exit signs that fail in materials or workmanship within five years, beginning 
on the date of substantial completion. 

1.06 SUBMITTALS  

A. Product Data:  Submit product data under describing emergency lighting including data 
substantiating that materials comply with specified requirements.  Arrange data for luminaires in 
the order of fixture designation. 

B. Provide product data on emergency lighting units and exit signs. 

C. Performance Curves/Data:  Submit certified photometric data for emergency lighting units. 

PART 2  PRODUCTS  

2.01 EMERGENCY LIGHTING UNITS  

A. Provide emergency lighting units as scheduled on the Plans or approved equal. 
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2.02 EXIT SIGNS  

A. Provide exit signs as scheduled on the Plans or approved equal. 

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install units plumb and level.   

B. Aim directional lampheads to illuminate the path of egress. 

3.02 FIELD QUALITY CONTROL 

A. Tests: Perform tests listed below according to manufacturer’s written instructions.  Test unit 
functions, operations, and protective features.  Adjust to ensure operation complies with 
Specifications.  Perform tests required by NFPA 70, Articles 700 and 701.  Perform tests on 
completion of unit installation and after building circuits have been energized.  Provide instruments 
to permit accurate observation of tests.  Include the following tests: 

1. Simulate power outage: Verify proper operation of each individual emergency power supply. 

2. Verify emergency supply duration. 

3. Verify operation of remote test switches. 

4. Provide reports for load test conducted on individual batteries. 

B. Retest: Correct deficiencies identified by tests and observations and retest until specified 
requirements are met. 

3.03 ADJUSTING 

A. Aim lamp on wall-mounted emergency lighting units to obtain the following illumination of egress 
pathway:  

1. An average of 1 foot-candle. 

2. A minimum at any point of 0.1 foot-candle measured along the path of egress at floor level. 

3. Maximum-to-minimum illumination uniformity ratio of 40 to 1 shall not be exceeded. 

B. Test emergency lighting equipment in accordance with the manufacturer’s instructions and 
NECA/IESNA 500. 

3.04 CLEANING 

A. On completion of installation, inspect unit components.  Remove paint splatters and other spots, 
dirt, and debris.  Touch up scratches and abrasions in finish to match original finish.  Clean unit 
internally using methods and materials recommended by manufacturer. 

3.05 DEMONSTRATION 

A. Walk owner’s representative through the emergency lighting system. Note how to maintain, test 
and troubleshoot all units. Provide maintenance schedule for NFPA required testing and note 
locations of remote test switches, and which units have self-diagnostic features. 

END OF SECTION 
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SECTION 26 5600 

EXTERIOR LIGHTING 

PART 1  GENERAL 

1.01 WORK INCLUDED  

A. Exterior Luminaires and Accessories.   

B. Lamps.   

C. Power Supplies.   

1.02 RELATED WORK  

A. The Work under this section is subject to requirements of the Contract Documents including the 
General Conditions, Supplementary Conditions, and sections under Division 01 General 
Requirements, and Section 26 0500 – Common Work Results for Electrical. 

B. Division 09 – Finishes:  Painting. 

C. Section 26 5100 - Interior Lighting.   

D. Section 26 5200 - Emergency Lighting.   

1.03 REFERENCES  

A. ASTM D635 - Rate of Burning and/or Extent and Time of Burning of Self-Supporting Plastics in a 
Horizontal Position. 

1.04 SUBMITTALS 

A. Product Data: Submit the following: 

1. Luminaires: Include manufacturer’s product data sheets and/or shop drawings including 
outline drawings showing support points, weights, and accessory information for each 
luminaire type.   

1.05 DELIVERY, STORAGE, AND HANDLING  

A. Deliver products to site, store and protect under provisions of Division 01. 

1.06 EXTRA STOCK 

A. Provide spare parts under provisions of Division 01. 

B. Lenses: Three percent of quantity furnished, minimum of one of each size and type.  

PART 2  PRODUCTS  

2.01 EXTERIOR LUMINAIRES AND ACCESSORIES  

A. Luminaires: Provide UL listed luminaires as scheduled on the drawings or as approved equal.  

B. Listing: Luminaires shall be listed for use in the environment in which they are installed. For 
example, luminaires installed in wet or damp locations shall be UL listed for such application. 

C. Accessories: Provide all mounting kits, supports, interconnecting wiring, power supplies, trim kits, 
gaskets, etc. for a complete installation. 

D. Luminaires using a metal halide lamp other than a thick-glass parabolic reflector lamp (PAR) shall 
be provided with a containment barrier that encloses the lamp, or shall be provided with a physical 
means that only allows the use of a lamp that is Type ‘O’ (listed for use in open luminaires). 

2.02 LAMPS  

A. Provide lamps for luminaires in accordance with Specification Section 26 5100. 
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2.03 POWER SUPPLIES  

A. Provide power supplies for luminaires in accordance with Specification Section 26 5100. 

PART 3  EXECUTION  

3.01 INSTALLATION  

A. Install lamps in luminaires and lampholders.   

B. Unless otherwise noted on Plans, provide power supply integral to luminaires, pre-wired and 
installed at the factory, suitable for use with the selected lamp. 

C. Support surface-mounted luminaires directly from building structure. 

D. Install recessed luminaires to permit removal from below. Use plaster frames in hard ceilings. 

E. LED Power Supplies: Install power supplies to be readily accessible. Where power supplies are 
installed outdoors, provide UL listed enclosures rated to -40F. 

3.02 RELAMPING  

A. Relamp luminaires which have failed lamps at completion of Work.   

3.03 ADJUSTING AND CLEANING  

A. Align luminaires and clean lenses and diffusers at completion of Work.  Clean paint splatters, dirt, 
and debris from installed luminaires.   

B. Touch up luminaire finish at completion of work.   

END OF SECTION 
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SECTION 31 2200

GRADING
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Removal of topsoil.

B. Rough grading  the site for site structures and building pads.

C. Finish grading .

1.02 RELATED REQUIREMENTS

A. Section 31 2316 - Excavation

B. Section 31 2323 - Fill

1.03 SUBMITTALS

A. Project Record Documents:  Accurately record actual locations of utilities remaining by
horizontal dimensions, elevations or inverts, and slope gradients.

PART 2  PRODUCTS

2.01 MATERIALS

A. Fill Materials:  See Section 31 2323 - Fill and Backfill.

B. Stabilization Geotextile: See Section 31 2230 - Fill and Backfill

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the Work are as indicated.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum.

B. Stake and flag locations of known utilities.

C. Locate, preserve and protect from damage, above- and below-grade utilities to remain.

D. Protect site features to remain, including but not limited to bench marks, survey control points,
and existing structures, from damage by grading equipment and vehicular traffic.

3.03 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without
mixing with foreign materials.

B. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.

C. See Section 31 2323 for filling procedures.

D. See Section 31 2316 for excavation procedures.

E. Stability:  Replace damaged or displaced subsoil to same requirements as for classified fill.

3.04 FINISH GRADING

A. Before Finish Grading:

1. Verify building and trench backfilling have been inspected.

2. Verify subgrade has been contoured and compacted.
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B. Remove debris, roots, branches, stones, in excess of 2 inch in size.  Remove soil contaminated
with petroleum products and other deleterious material.

C. Place stabilization geotextile where required.

D. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of
subgrade.

3.05 SURPLUS EXCAVATION, DEBRIS AND RUBBISH CONTROL

A. Remove surplus excavation, debris and rubbish in such a manner that spillage into water
courses and on adjacent area will be prevented.

B. Any material that is spilled in transit to the disposal site shall be cleaned up immediately.

C. Debris and rubbish temporarily stored on the site should be covered and protected as required
to control unauthorized access and hazardous conditions.

3.06 TOLERANCES

A. Top Surface of Subgrade:  Plus or minus 0.10 foot from required elevation.

3.07 REPAIR AND RESTORATION

A. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair or
replace to original condition.

3.08 FIELD QUALITY CONTROL

A. See Section 31 2323 for compaction density testing.

END OF SECTION
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SECTION 31 2316

EXCAVATION
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Excavating for building volume below grade and footings.

1.02 RELATED REQUIREMENTS

A. Section 01 5713 - Temporary Erosion and Sedimentation Control:  Slope protection and erosion
control.

B. Section 31 2200 - Grading:  Soil removal from surface of site.

C. Section 31 2200 - Grading:  Grading.

D. Section 31 2323 - Fill:  Fill materials, filling, and compacting.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. See Section 31 2200 for additional requirements.

C. Locate, identify, and protect utilities that remain and protect from damage.

3.03 EXCAVATING

A. Excavate to accommodate new structures and construction operations.

B. Notify Engineer of unexpedted subsurface conditions and discontinue affected work in area
until notified to resume work.

C. Protect equipment and vehicular traffic from trenches and excavations by providing adequate
barricades and signage.

D. Protect excavations or adjacent structures by providing adequate backslopes, shoring, bracing,
or other methods required to prevent failure of the excavation, or existing soils, subject to
approval of Owner's Representative.  Construction procedures during trench excavations shall
comply with current OSHA regulations.

E. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.

F. Do not interfere with 45 degree bearing splay of foundations.

G. Hand trim excavations.  Remove loose matter.

H. Where ground water is encountered or stormwater collects in excavations, the Contractor shall
provide drainage through pumping or ditching to ensure that the bedding does not become
saturated before placement of the backfill material. Water shall be pumped to an approved
location.

I. Correct areas that are over-excavated and load-bearing surfaces that are disturbed;  see
Section 31 2323.
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J. Grade top perimeter of excavation to prevent surface water from draining into excavation.

K. Remove excavated material that is unsuitable for re-use from site.

L. Stockpile excavated material to be re-used in area designated on site in accordance with
Section 31 2200.

M. Remove excess excavated material from site or spoil in specific areas designated by the
Owners Representative.

3.04 PROTECTION

A. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

END OF SECTION
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SECTION 31 2323

FILL
PART 1  GENERAL

1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for building volume below grade.

B. Backfilling and compacting for utilities outside the building to utility main connections.

C. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.

1.02 RELATED REQUIREMENTS

A. Section 01 5713 - Temporary Erosion and Sedimentation Control

B. Section 31 2200 - Grading

C. Section 31 2316 - Excavation

D. Section 31 2230 - Rock Excavation

1.03 REFERENCE STANDARDS

A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;
2014.

B. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils; 2007

C. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012.

D. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method; 2015.

E. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012.

F. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil
Classification System); 2011.

G. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Shallow Depth); 2005.

H. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
2010.

I. ASTM D4718 - Standard Practice for Correction of Unit Weight and Water Content for Soils
Containing Oversize Particles; 2007

J. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth); 2010.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Submit the following data that verify the products fully conform to the specifications and plans
before delivery of the product:

1. One sieve analysis (ASTM D422) for each type of fill / surface course product.

2. One modified proctor (ASTM D1557 and ASTM D4718) per material source of Classified Fill.
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3. One modified proctor (ASTM D1557 and ASTM D4718) per material source of  Aggregate
Surface Course.

4. Material data submittals shall not be more than 30 days old.

5. Stabilization Geotextile.

C. Submit a Soil Testing - Quality Control Plan for Owner Approval which provides:

1. Independent testing agency qualifications for testing required in paragraphs 1.04B.1
through 1.04.B.3.

2. Methods of placement and soil compaction for each material type and location.

PART 2  PRODUCTS

2.01 FILL MATERIALS

A. Classified

1. Classified Fill and backfill shall contain no lumps, frozen material, organic matter, or other
deleterious matter.  It shall have a plasticity index not greater than six (6) as determined
by ASTM D4318 and shall generally conform to Municipality of Anchorage's (MOA) Type II.

2. Materials furnished by the Contractor for use as Classified Fill and/or backfill shall be
graded within the limitations below.

U.S. Standard
Sieve Size

Percent Passing
by Dry Weight

8 100
3 70-100
1-1/2 55-100
3/4 45-85
No. 4 20-60
No. 10  12-50
No. 40 4-30
No. 200 2-6

In addition to the grading limits listed above, the fraction of material passing the No. 200
sieve shall not be greater than 15% of that fraction passing the No. 4 sieve.

B. Surface Course Material

1. Aggregate Surface Course shall be placed on the entire gravel pad. Aggregate Surface
Course shall conform with the aggregate quality and gradation D -1 in Section 703 of
Alaska DOT&PF Standard Specifications for Highway Construction (2004).  Aggregate
Surface Course shall be completely unfrozen and drained at the time it is placed and
compacted.

U.S. Standard
Sieve Size

Percent Passing by
Dry Weight

1" 100
3/4"  70-100
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3/8" 50-80
No. 4 35-65
No. 8 20-60
No. 50  8-30
No. 200 0-6

C. Classified Bedding Material

1. Materials furnished by the Contractor for use as Classified Bedding, Classified Fill shall
conform to meet all requirements of the surface course material.

2.02 GEOSYNTHETICS

A. Stabilization Geotextile

1. Stabilization Geotextile, also referred to as Geotextile Fabric, shall be a woven product
meeting the requirements for a Class 1 geotextile in AASHTO M288-00, Table 1, and
functional requirements for stabilization geotextile in AASHTO M288-00, Table 4.
Stabilization Geotextile shall be placed following the requirements in Section 631 of Alaska
DOT& PF Standard Specifications for Highway Construction (2004).

2.03 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis
of soil material.

B. Where fill materials are specified by reference to a specific standard, test and analyze samples
for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material, retest, and
resubmit.

D. Compaction testing will be provided by the Owner.

PART 3  EXECUTION

3.01 EXAMINATION

A. Identify required lines, levels, contours, and datum locations.

B. See Section 31 2200 for additional requirements.

3.02 PREPARATION

A. Scarify  subgrade surface to a depth of 6 inches to identify soft spots.

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with classified fill.

C. Compact subgrade by proof rolling with no less than three passes with pneumatic - tired rolling
equipment.

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 STABILIZATION GEOTEXTILE PLACEMENT

A. The Stabilization Geotextile shall be delivered, stored, handled, and installed in accordance 
with the manufacturer's recommendations, unless otherwise modified by these specifications.

B. The Stabilization Geotextile shall be placed as shown on the plans or as directed. Place the 
Stabilization Geotextile in continuous longitudinal strips in the direction perpendicular to the
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face of the slope. Joints parallel to the face of the slope shall not be permitted. Horizontal
coverage of less than 100% shall not be allowed unless specifically detailed in the construction
drawings. In the case of 100% coverage in plan view adjacent strips need not be overlapped.

C. Adjacent rolls of Stabilization Geotextile shall be overlapped or mechanically connected where
exposed in a wrap-around face system, as applicable. Geotextile fabric shall be overlapped by a
minimum 3 feet or mechanically connected to adjacent existing geotextile fabric from Phase 1
construction, where applicable. Where such conditions occur, contractor shall expose a
minimum 3 feet of existing geotextile fabric and replace gravel and compact per the
specifications.

D. Place only that amount of Stabilization Geotextile required for immediately-pending work to
prevent undue exposure and/or damage.

E. Stabilization Geotextile shall be placed to lay flat and pulled tight prior to covering with soil fill.
After a layer of Stabilization Geotextile has been placed, suitable means, such as pins or small
piles of soil, shall be used to hold it in position until the subsequent soil fill can be placed.
Under no circumstances shall a track-type vehicle be allowed on the Stabilization Geotextile
before at least 8 inches of Classified Fill has been placed. Braking and turning, sufficient to
displace the soil fill, shall be avoided.

F. Each layer of Stabilization Geotextile shall be placed as shown in the Plans, unless otherwise
directed by the Engineer. Correct orientation of the Stabilization Geotextile shall be verified by
the Contractor.

3.04 CLASSIFIED FILL PLACEMENT

A. Fill to contours and elevations indicated using specified materials in unfrozen condition.

B. Employ a placement method that does not disturb or damage other work.

C. Systematically fill to ensure uniform lifts.  Do not fill over porous, wet, frozen or spongy
subgrade surfaces.

D. Maintain optimum moisture content of fill materials to attain required compaction density.

E. Unless otherwise specified, the soil fill shall be placed in lifts up to 12 inches maximum
thickness, loose, where heavy compaction equipment is to be used, and 6 inches maximum
thickness, loose, where hand operated equipment is used.

1. Each lift of soil fill shall be spread in a uniform thickness before compacting.

2. The soil fill shall be placed, spread, and compacted in such a manner to minimize the
development of wrinkles and/or displacement of the Stabilization Geotextile.

3. The initial lift of soil fill placed on saturated or swampy ground can be up to 24 inches (24")
thick, if necessary to support the hauling equipment.

F. The soil fill shall be compacted to at least 95% of the maximum density determined in
accordance with ASTM D1557. Route compaction equipment uniformly over the entire surface
of each layer of soil fill.

G. All finished slope surface greater than 1.5' shall be track walked. All other finished slope
surfaces shall be back-dragged.
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3.05 SURFACE COURSE PLACEMENT

A. The underlying  course shall be checked and accepted by the Engineer before placing  and
spreading operation are started.  Any ruts or soft areas shall be corrected and compacted to
the required density before placing aggregate surface course.

B. The aggregate surface course shall be placed to the lines and grades shown on the drawings.
The aggregate surface course shall be constructed without segregation of the aggregate. The
aggregate surface course shall be placed in lifts (uncompacted) not to exceed 6” and
compacted to 95% of maximum dry unit weight, as determined by ASTM D1557. Testing
personnel shall be given reasonable time to make field density determinations prior to
placement of successive layers of material.

C. The aggregate surface course shall be finished by blading or with automated equipment
specifically designed for this purpose. In no case shall thin layers of material be added to the
top of surface course to meet grade.  If the compacted elevation of the top layer is 0.1 feet or
more below grade, it shall be scarified to a depth of at least 3 inches, new material added, and
the layer shall be blended and compacted to bring it to grade.

D. After the aggregate surface course has been completely compacted, the surface will be tested
by the Engineer for smoothness and accuracy of grade and crown. The finished grade elevation
shall not vary more than 0.1 feet from the design elevation. The finished grade surface shall not
vary more than 0.05 feet from a 16-foot straightedge when applied to the surface parallel with,
and at right angles to, the centerline. Any portion lacking the required smoothness or failing in
accuracy of grade or crown shall be corrected to within the specified tolerances.

E. Hauling equipment may be routed over completed portions of the aggregate surface course,
provided no damage results and provided that such equipment is routed over the full width of
the surface course to avoid rutting or uneven compaction. The Engineer will have full and
specific  authority to stop all hauling over completed or partially completed surface course
when, in his/her opinion, such hauling is causing damage. Any damage resulting to the surface
course from routing equipment over the surface course shall be repaired by the Contractor at
no additional cost to the Owner.

F. Maintenance

1. Following the completion of the aggregate surface course, and until final acceptance of the
work, the Contractor shall remove all weak or loose spots, fill and compact the voids, and
perform all maintenance work.

2. The aggregate surface course shall be properly drained at all times.

3.06 CLASSIFIED BEDDING PLACEMENT

A. Place classified bedding per section 3.05, Aggregate Surface Course Placement.

3.07 TOLERANCES

A. Plus or minus 0.10 feet from required elevations.

3.08 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and
testing.

B. Modified proctor testing shall conform to ASTM D1557 (Laboratory Compaction Characteristics
of Soil Using Modified Effort), Method C; and to ASTM D4718 (Correction of Unit Weight and
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Water Content for Soils Containing Oversized particles). Oversized material shall be defined as
particles retained on the 3/4-inch sieve.

C. One sieve analysis of material test per lift and at a rate of one test per 10,000 square feet.

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.

END OF SECTION
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