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SECTION 011000
SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  ​Mesa County Sheriff's Office Booking Area Remodel ​.

B. ​Owner's ​ Name:  ​Mesa County ​.

C. ​​​Architect's ​​​ Name:  ​​​Blythe Group + co ​​​.

D. The Project consists of the ​​​​alteration ​​​​ of ​​​​the existing jail booking area to create a new holding
cell and convert an existing holding cell to a padded cell in the Mesa County Sheriff's Office,
located at 215 Spruce Street in Grand Junction, Colorado, 81501 ​​​​.

1.02 OWNER OCCUPANCY

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

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

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

D. Schedule the Work to accommodate Owner occupancy.

1.03 CONTRACTOR USE OF SITE AND PREMISES

A. 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.

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

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION



Mesa County For Construction Section 011001 

Sheriff's Office Booking Area

Remodel
01/15/2023

ELECTRONIC DRAWING

RELEASE FORM

BG+co. Project No. 23028 Page 1  of 2 

SECTION 011001
ELECTRONIC DRAWING RELEASE FORM

PROJECT:                         MESA COUNTY SHERIFF'S OFFICE BOOKING AREA REMODEL

PROJECT NUMBER:        23028

TO:                          

BLYTHE GROUP + CO.               

622 ROOD AVENUE                

GRAND JUNCTION, CO 81501                    

ATTENTION: SHANNON POWER OR BURKE MARTIN

FROM:

__________________________________

__________________________________

__________________________________

__________________________________

CONTRACTOR HEREBY REQUESTS ARCHITECT’S ELECTRONIC DRAWING FILES FOR USE IN
CONNECTION WITH THE PROJECT IN ACCORDANCE WITH PROVISIONS OF THE CONTRACT
DOCUMENTS.

THERE IS THE POTENTIAL FOR LIABILITY PROBLEMS WHEN RELEASING ELECTRONIC
DRAWING FILES.  CONSEQUENTLY, THE ITEMS LISTED BELOW MUST BE AGREED TO PRIOR
TO RELEASING THE FILES.

You agree to hold harmless, indemnify in full, Blythe Group + co., their consultants, agents,
employees, servants and assigns, from and against any and all liability, claims and demands
arising out of the use of electronic files provided.  This indemnification and hold harmless
agreement includes but is not limited to any claims, directly or indirectly, for damages, demands
or other actions including personal injuries, brought by any persons who seek recovery from
Blythe Group + co., their consultants, agents, employees, servants and assigns, regarding the
use of the electronic files.  It is specifically understood and agreed upon by you, that the
content of the electronic files provided has been accomplished with input from the Owner.
 Blythe Group + co., their consultants, agents, employees, servants and assigns, assume no
responsibility for any unauthorized changes or alterations to, nor the accuracy of, the electronic
files provided.

The electronic files are provided solely as a convenience and benefit of the Owner for whom
design services have been performed and shall NOT be considered “Contract Documents”,
“Construction Documents” or any type of certified document. The hard copy bid documents,
accompanied by a professional’s stamp and signature, are the project documents of record and
govern over any electronic files.

The electronic files are Copyrighted material, are to be used only for this project and are to be
used only by you and shall be shared only with subcontractors as pertinent to this project.

This electronic information provides design intent information current as of the date of its
release.  Any use of this information is at the sole risk and liability of the user who is
responsible for performing all checking, review and coordination as necessary to ensure the
data obtained from the electronic file is accurate, the same data as shown on the record hard
copy documents, and for updating any information required to reflect any changes in the design
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not included in this electronic file to accommodate work performed by use of this electronic
file(s).

The files are in AUTOCAD 2018. The title blocks will be removed from the drawings.

The accuracy of electronic files which have been translated to a different format, whether by
others or by the Architect, shall not be guaranteed by Architect or engineer. Conversion of this
electronic information from the system and format used by the Architect or Architect’s
consultants cannot be accomplished without the introduction of inexactitudes, anomalies,
omissions and errors.  In the event the electronic data furnished is converted, user agrees to
assume all risks associated with such conversion.

I AGREE TO THE TERMS OF THIS LETTER.

Name:                                                                                     

Title:                                                                                        

Date:                                                                                          

List of requested Drawing sheets:_____________________________________________

________________________________________________________________________

________________________________________________________________________

Comments:  ______________________________________________________________

________________________________________________________________________
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SECTION 011001
GENERAL REQUIREMENTS

PART 1  GENERAL

1.01 RELATED DOCUMENTS

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

1.02 SUMMARY

A. Section includes:

1. Definitions.

2. Access to site.

3. Work restrictions.

4. Specification and drawing conventions.

5. Substitutions.

6. Contract modification procedures.

7. Payment procedures.

8. General project coordination procedures.

9. Requests for Information (RFIs).

10. Project meetings.

11. Contractor’s construction schedule.

12. Submittals.

13. Quality requirements.

14. Temporary facilities and controls.

15. Product requirements.

16. Execution.

17. Closeout procedures.

18. Warranties & operation and maintenance data.

19. Record documents.

20. Demonstration and training.

1.03 DEFINITIONS

A. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.

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

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

D. "Supply": Same as Furnish.

1.04 ACCESS TO SITE

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

1. Reference Section 011000 SUMMARY for Owner Occupancy

2. Reference Section 013553 SECURITY PROCEDURES

1.05 WORK RESTRICTIONS

A. Work Restrictions, General:  Comply with limitations on use of public streets and other
requirements of authorities having jurisdiction.

B. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet of
entrances, operable windows, or outdoor air intakes.
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1.06 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.  Requirements of Sections in Division 01 apply to the Work of all Sections in the
Specifications.

B. Drawing Coordination:  Requirements for materials and products identified on the Drawings are
described in detail in the Specifications.

C. Precedence of Construction Documents:   Where a conflict occurs between or within standards,
specifications, and drawings, the more stringent or higher quality requirements shall apply.  The
precedence of the Construction Documents is in the following sequence:

1. Addenda and modifications to the Drawings and Specifications take precedence over the
original construction documents.

2. Should there be a conflict within or between the Specifications and the Drawings, the
Owner shall decide which stipulation will provide the best installation and his decision shall
be final.

3. General Requirements govern the execution of the work of all sections of the
specifications.

1.07 SUBSTITUTION:

A. Definition: Changes in products, materials, equipment, and methods of construction from those
required by the Contract Documents and proposed by Contractor.

B. Compatibility of Substitutions:  Investigate and document compatibility of proposed substitution
with related products and materials.  Engage qualified testing agency to perform compatibility
tests recommended by manufacturers.

C. Coordination:  Modify or adjust affected work as necessary to integrate work of the approved
substitutions.

D. Substitution Requests:  Submit copies of each request for consideration to the Owner.  Identify
product or fabrication or installation method to be replaced.  Include Specification Section
number and title and Drawing numbers and titles.  Use form provided as part of this Project
Manual.

E. Owner's Action:  If necessary, Owner will request additional information or documentation for
evaluation.  Owner will notify Contractor of acceptance or rejection of proposed substitution.

1.08 CONTRACT MODIFICATION PROCEDURES

A. Proposal Requests (PR’s):  Owner will issue a detailed description of proposed changes in the
Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the
description will include supplemental or revised Drawings and Specifications.  PR’s are not
instructions either to stop work in progress or to execute the proposed change.  Contractor
shall, after receipt of Proposal Request, submit a quotation estimating cost adjustments to the
Contract Sum and the Contract Time necessary to execute the change.

1. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made.  If requested, furnish survey data to
substantiate quantities.

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

3. Include costs of labor and supervision directly attributable to the change.

4. If applicable, include an updated Contractor's construction schedule that indicates the
effect of the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship.  Use available total float before requesting an
extension of the Contract Time.

B. Change Order Requests (COR’s):  If latent or changed conditions require modifications to the
Contract, Contractor may initiate a change by submitting a request for a change to Owner.

1. Include a statement outlining reasons for the change and the effect of the change on the
Work.  Provide a complete description of the proposed change.  Indicate the effect of the
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proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made.  If requested, furnish survey data to
substantiate quantities.

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

4. Include costs of labor and supervision directly attributable to the change.

5. If applicable, include an updated Contractor's construction schedule that indicates the
effect of the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship.  Use available total float before requesting an
extension of the Contract Time.

6. Comply with requirements in "Substitutions" article if the proposed change requires
substitution of one product or system for product or system specified.

C. Construction Change Directives (CCD’s):  Owner may issue a Construction Change Directive.
 CCD’s instruct Contractor to proceed with a change in the Work, for subsequent inclusion in a
Change Order.  CCD’s contain a complete description of change in the Work and designate
method to be followed to determine change in the Contract Sum or the Contract Time.
 Contractor shall maintain detailed records on a time and material basis of work required by the
CCD and, after completion of change, submit an itemized account and supporting data
necessary to substantiate cost and time adjustments to the Contract.

1.09 PAYMENT PROCEDURES

A. Schedule of Values:

1. Definition:  A statement furnished by Contractor allocating portions of the Contract Sum to
various portions of the Work and used as the basis for reviewing Contractor's Applications
for Payment.

2. Submit the schedule of values to Owner for review no later than 10 days before submittal
of initial Application for Payment.  Schedule is subject to approval of Owner and Architect.

3. Format and Content:

a. Use the Project Manual table of contents as a guide to establish line items for the
schedule of values.  Provide at least one line item for each Specification Section.

b. Arrange schedule of values consistent with format of AIA Document G703.

c. Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports.

d. Provide a separate line item in the schedule of values for each part of the Work
where Applications for Payment may include materials or equipment purchased or
fabricated and stored, but not yet installed.

e. Provide a separate line item in the schedule of values for each allowance.  Show line-
item value of unit-cost allowances, as a product of the unit cost, multiplied by
measured quantity.  Use information indicated in the Contract Documents to
determine quantities.

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

g. Update the schedule of values before the next Applications for Payment when
Change Orders or Construction Change Directives result in a change in the Contract
Sum

B. Applications for Payment

1. Initial Application for Payment:  Prior to submittal of first Application for Payment, provide
the following:

a. List of subcontractors.

b. Schedule of values.

c. Contractor's construction schedule (preliminary if not final).

d. Schedule of unit prices.
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e. Submittal schedule (preliminary if not final).

f. Certificates of insurance.

g. Performance and payment bonds.

2. Each Application for Payment shall be consistent with previous applications and payments
as certified by Owner and paid for by Owner.

3. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 or
facsimile thereof as approved by Owner.

4. Application Preparation:  Complete every entry on form.  Notarize and execute by a
person authorized to sign legal documents on behalf of Contractor.

a. Entries shall match data on the schedule of values.  Use updated schedules if
revisions were made.

b. Include amounts for work completed following previous Application for Payment,
whether or not payment has been received.  Include only amounts for work
completed at time of Application for Payment.

5. Stored Materials:  Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between
items stored on-site and items stored off-site.

a. Provide certificate of insurance and evidence of transfer of title to Owner for materials
stored off-site.  Payment for materials stored off-site is at Owner’s sole discretion.

b. Provide supporting documentation that verifies amount requested, such as paid
invoices.  Match amount requested with amounts indicated on documentation; do not
include overhead and profit on stored materials.

6. Transmittal:  Submit 1 signed and notarized original copies of each Application for
Payment to Owner.

7. Final Payment Application:  Submit final Application for Payment with releases and
supporting documentation not previously submitted and accepted, including, but not
limited, to the following:

a. Evidence of completion of Project closeout requirements.

b. Proof that taxes, fees, and similar obligations were paid.

c. Updated final schedule of values, accounting for final changes to the Contract Sum.

d. Final lien release.

e. Consent of Surety to final payment.

f. Evidence that claims, if any, have been settled.

1.10 GENERAL PROJECT COORDINATION PROCEDURES

A. Coordination

1. Coordination:  Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work.
 Coordinate construction operations included in different sections that depend on each
other for proper installation, connection, and operation.

a. Schedule construction operations in sequence required to obtain the best results
where installation of one part of the Work depends on installation of other
components, before or after its own installation.

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

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

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

a. Preparation of Contractor's construction schedule.

b. Preparation of the schedule of values.

c. Installation and removal of temporary facilities and controls.

d. Delivery and processing of submittals.
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e. Progress meetings.

f. Startup and adjustment of systems.

g. Project closeout activities

1.11 REQUESTS FOR INFORMATION

A. Definitions:  RFI - Request from Owner or Contractor seeking information from each other
during construction.

B. General:  Immediately on discovery of the need for additional information or interpretation of the
Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
 Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or
work of subcontractors.

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

1. Project name.

2. Project number.

3. Date initiated and date by which response is needed.

4. Name of Contractor.

5. RFI number, numbered sequentially.

6. RFI subject.

7. Specification Section number and title and related paragraphs, as appropriate.

8. Drawing number and detail references, as appropriate.

9. Field dimensions and conditions, as appropriate.

10. Contractor's suggested resolution.  If Contractor's solution(s) impacts the Contract Time or
the Contract Sum, Contractor shall state impact in the RFI.

11. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.  Include dimensions, thicknesses, structural grid references, and
details of affected materials, assemblies, and attachments on attached sketches.

D. RFI Forms:  Software-generated form with substantially the same content as indicated above,
acceptable to Owner.  Electronic format preferred.

E. Owner's Action:  Owner will review each RFI, determine action required, and respond.  Owner's
action may include a request for additional information.  Owner's action on RFIs that may result
in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit
Change Order Request according to "Contract Modification Procedures” article.  If Contractor
believes an RFI response warrants change in the Contract Time or the Contract Sum, notify
Owner in writing within 5 days of receipt of the RFI response.

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
 Submit log to include the following:

1. Project name.

2. Name of Contractor.

3. RFI number including RFIs that were dropped and not submitted.

4. RFI description.

5. Date the RFI was submitted.

6. Date Owner's response was received.

7. Identification of related Change in the Work (CCD, PR, COR, etc), as appropriate.

8. On receipt of Owner's action, update the RFI log and immediately distribute the RFI
response to affected parties.  Review response and notify Architect within 5 days if
Contractor disagrees with response.

1.12 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise
indicated.
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1. Attendees:  Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting.  Notify Owner of scheduled meeting dates and
times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.

3. Minutes:  Record significant discussions and agreements achieved.  Distribute the
meeting minutes to everyone concerned, including Owner, within 3 days of the meeting.

B. Preconstruction Conference:  Schedule and conduct a preconstruction conference before
starting construction, at a time convenient to Owner, but no later than 15 days after execution
of the Agreement.

1. Conduct the conference to review responsibilities and personnel assignments.

2. Attendees:  Authorized representatives of Owner; Contractor and its superintendent; major
subcontractors; and other concerned parties shall attend the conference.  Participants at
the conference shall be familiar with Project and authorized to conclude matters relating to
the Work.

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

a. Tentative construction schedule.

b. Critical work sequencing and long-lead items.

c. Designation of key personnel and their duties.

d. Lines of communications.

e. Procedures for processing field decisions and Change Orders.

f. Procedures for RFIs.

g. Procedures for testing and inspecting.

h. Procedures for processing Applications for Payment.

i. Distribution of the Contract Documents.

j. Submittal procedures.

k. Preparation of record documents.

l. Use of the premises.

m. Work restrictions.

n. Working hours.

o. Responsibility for temporary facilities and controls.

p. Parking availability.

q. Office, work, and storage areas.

r. Equipment deliveries and priorities.

s. First aid.

t. Security.

u. Progress cleaning.

4. Minutes:  Record and distribute meeting minutes.

C. Project Closeout Conference:  Schedule and conduct a Project closeout conference, at a time
convenient to Owner, but no later than 30 days prior to the scheduled date of Substantial
Completion.

1. Conduct the conference to review requirements and responsibilities related to Project
closeout.

2. Attendees:  Authorized representatives of Owner; Contractor and its superintendent; major
subcontractors; and other concerned parties shall attend the meeting.  Participants at the
meeting shall be familiar with Project and authorized to conclude matters relating to the
Work.

3. Agenda:  Discuss items of significance that could affect or delay Project closeout,
including the following:

a. Preparation of record documents.

b. Procedures required prior to inspection for Substantial Completion and for final
inspection for acceptance.

c. Submittal of written warranties.

d. Requirements for demonstration and training.
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e. Preparation of Contractor's punch list.

f. Procedures for processing final Application for Payment.

g. Submittal procedures.

h. Installation of Owner's furniture, fixtures, and equipment.

i. Responsibility for removing temporary facilities and controls.

4. Minutes:  Record and distribute meeting minutes.

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

1. Coordinate dates of meetings with preparation of payment requests.

2. Attendees:  Representatives of Owner, Contractor and its superintendent, and other
entities concerned with current progress or involved in planning, coordination, or
performance of future activities shall be represented at these meetings.  All participants at
the meeting shall be familiar with Project and authorized to conclude matters relating to
the Work.

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

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

b. Review present and future needs of each entity present, including the following (as
applicable):

1) Interface requirements.

2) Sequence of operations.

3) Status of submittals.

4) Deliveries.

5) Off-site fabrication.

6) Access.

7) Site utilization.

8) Temporary facilities and controls.

9) Progress cleaning.

10) Quality and work standards.

11) Status of correction of deficient items.

12) Field observations.

13) Status of RFIs.

14) Status of proposal requests.

15) Pending changes.

16) Status of Change Orders.

17) Pending claims and disputes.

18) Documentation of information for payment requests.

4. Minutes:  Record and distribute the meeting minutes to each party present and to parties
requiring information.

5. Schedule Updating:  Revise Contractor's construction schedule after each progress
meeting where revisions to the schedule have been made or recognized.  Issue revised
schedule concurrently with the report of each meeting.

1.13 CONTRACTOR’S CONSTRUCTION SCHEDULE

A. General: Gantt-Chart Schedule.  Submit a comprehensive, fully developed, horizontal Gantt-
chart-type, Contractor's construction schedule within 15 days of date of the Notice to Proceed.
Indicate each significant construction activity separately. Identify first workday of each week
with a continuous vertical line.
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B. Schedule Updating: At weekly intervals, update schedule to reflect actual construction progress
and activities.  Issue updated schedule with each Application for Payment.

1.14 SUBMITTALS

A. General: Coordinate preparation and processing of submittals with performance of construction
activities.  Submit all submittal items required for each Specification Section concurrently.
 Partial submittals prepared for a portion of the Work will be reviewed only when use of partial
submittals has received prior approval from Owner. Incomplete submittals are not acceptable,
will be considered nonresponsive, and will be returned without review.  Submittals not required
by the Contract Documents may not be reviewed and may be discarded.

B. Submittal Log: Submit a listing of submittals, arranged in numerical order by specification
section.  Include the following information:

1. Specification Section number and title.

2. Description of the Work covered.

3. Name of subcontractor.

C. Format: Electronic (PDF file) acceptable.  Stamp each submittal with a uniform, approval stamp
showing name of reviewer, date of Contractor's approval, and statement certifying that
submittal has been reviewed, checked, and approved for compliance with the Contract
Documents.  

D. Identification and Information: Label each submittal for identification.  Include the following
information:

1. Project name.

2. Date.

3. Name of Contractor and subcontractor.

4. Name of supplier and/or manufacturer.

5. Submittal number or other unique identifier, including revision identifier.

6. Number and title of appropriate Specification Section.

7. Drawing number and detail references, as appropriate.

8. Location(s) where product is to be installed, as appropriate.

9. Other necessary identification.

E. Options and Deviations:  Identify options requiring selection by the Owner and any deviations
from the Contract Documents on submittals.

F. Transmittal: Assemble each submittal individually and appropriately for transmittal and
handling.  Transmit each submittal to Owner using a transmittal form.

G. Re-submittals:  Make re-submittals in same form and number of copies as initial submittal.
 Renumber to identify as a re-submittal.

H. General Submittal Procedure Requirements:  Prepare and submit submittals required by
individual Specification Sections.  Types of submittals are indicated in individual Specification
Sections.

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

2. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not
base Shop Drawings on reproductions of the Contract Documents or standard printed
data, unless submittal based upon Architect's digital data drawing files is otherwise
permitted.

3. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of
these characteristics with other elements and for a comparison of these characteristics
between submittal and actual component as delivered and installed.

4. Welding Certificates:  Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents.  Submit record of Welding
Procedure Specification and Procedure Qualification Record on American Welding
Society (AWS) forms.  Include names of firms and personnel certified.
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5. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying
that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.

6. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
 Include evidence of manufacturing experience where required.

7. Product Certificates:  Submit written statements on manufacturer's letterhead certifying
that product complies with requirements in the Contract Documents.

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

9. Material Test Reports:  Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

10. Product Test Reports:  Submit written reports indicating current product produced by
manufacturer complies with requirements in the Contract Documents.  Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

I. Use for Construction:  Use only final submittals that are marked with approval notation from
Owner's action stamp.

1.15 QUALITY REQUIREMENTS

A. General:  Testing and inspecting services are required to verify compliance with requirements
specified or indicated.  These services do not relieve Contractor of responsibility for compliance
with the Contract Document requirements.

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

C. Manufacturer's Technical Representative's Field Reports:  Prepare written information
documenting manufacturer's technical representative's tests and inspections specified in other
Sections.

D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents, established for
compliance with standards and regulations bearing on performance of the Work.

E. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities required to verify that the
Work complies with requirements, whether specified or not. Engage a qualified testing agency
to perform these quality-control services. Contractor shall not employ same entity engaged by
Owner, unless agreed to in writing by Owner.  Notify testing agencies at least 24 hours in
advance of time when Work that requires testing or inspecting will be performed.

F. Owner Responsibilities: Owner will engage a qualified testing agency and furnish Contractor
with names, addresses, and telephone numbers of testing agencies engaged and a description
of types of testing and inspecting they are engaged to perform.  Cooperate with agencies
performing required tests, inspections, and similar quality-control services, and provide
reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations
to permit assignment of personnel.  Costs for retesting and re-inspecting construction that
replaces or is necessitated by work that failed to comply with the Contract Documents will be
charged to Contractor.  Owner will arrange for the following testing services:

1. Concrete - reinforcement, air content, slump and strength

2. Structural – steel and masonry

3. Special – as required by Building Code and local Authorities Having Jurisdiction

G. General:  On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.
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1.16 TEMPORARY FACILITIES AND CONTROLS

A. General: Includes requirements for temporary utilities, support facilities, and security and
protection facilities. Installation and removal of and use charges for temporary facilities shall be
included in the Contract Sum unless otherwise indicated. Allow other entities to use temporary
services and facilities without cost, including, but not limited to Owner, testing agencies, and
authorities having jurisdiction.

B. Water Service:  Pay water service use charges for water used by all entities for construction
operations.

C. Electric Power Service:  Pay electric power service use charges for electricity used by all
entities for construction operations. Comply with NECA, NEMA, and UL standards and
regulations for temporary electric service.  Install service to comply with NFPA 70.

D. Portable Chain-Link Fencing: Minimum 1-5/8-inch pipe frames, galvanized steel, chain-link
fabric fencing; minimum 6 feet high.

E. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

F. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with requirements of authorities having jurisdiction for type,
number, location, operation, and maintenance of fixtures and facilities.

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.

H. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle
waste from construction operations.  Comply with requirements of authorities having
jurisdiction.  Comply with article defining progress cleaning requirements.

I. Environmental Protection:  Provide protection, operate temporary facilities, and conduct
construction as required to comply with environmental regulations and that minimize possible
air, waterway, and subsoil contamination or pollution or other undesirable effects.  Comply with
requirements of 2003 EPA Construction General Permit and authorities having jurisdiction.

J. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

K. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in
progress and completed, from exposure, foul weather, other construction operations, and
similar activities.

L. Maintenance:  Maintain temporary facilities in good operating condition until removal.

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

1.17 PRODUCT REQUIREMENTS

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

B. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written
instructions.

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

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.
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2. Standard Products:  If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

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

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

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

D. Product Selection Procedures:

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

2. Where Specifications include a list of names of both available manufacturers and
products, provide one of the products listed, or an unnamed product, that complies with
requirements.

1.18 EXECUTION

A. General:

1. The existence and location of underground and other utilities and construction indicated
as existing are not guaranteed.  Before beginning sitework, investigate and verify the
existence and location of underground utilities, mechanical and electrical systems and
other construction affecting the Work.

2. Before proceeding with each component of the Work, examine substrates, areas, and
conditions, with Installer or Applicator present where indicated, for compliance with
requirements for installation tolerances and other conditions affecting performance.

3. Take field measurements as required to fit the Work properly.  Recheck measurements
before installing each product.  Where portions of the Work are indicated to fit to other
construction, verify dimensions of other construction by field measurements before
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying
the Work.

4. Verify space requirements and dimensions of items shown diagrammatically on Drawings.

5. Review of Contract Documents and Field Conditions:  Immediately on discovery of the
need for clarification of the Contract Documents caused by differing field conditions
outside the control of the Contractor, submit a request for information to Owner according
to requirements in this section.

6. Surface and Substrate Preparation:  Comply with manufacturer's recommendations for
preparation of substrates to receive subsequent work.

B. Construction layout:  Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are
discovered, notify Owner promptly.  

C. Installation of the Work:

1. Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated. Make vertical work plumb and make horizontal work level.  Where
space is limited, install components to maximize space available for maintenance and
ease of removal for replacement.  Conceal pipes, ducts, and wiring in finished areas,
unless otherwise indicated.

2. Comply with manufacturer's written instructions and recommendations for installing
products in applications indicated.

3. Install products at the time and under conditions that will ensure the best possible results.
 Maintain conditions required for product performance until Substantial Completion.

4. Conduct construction operations so no part of the Work is subjected to damaging
operations or loading in excess of that expected during normal conditions of occupancy.

5. Templates:  Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed.  Check Shop Drawings of other work to confirm that
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adequate provisions are made for locating and installing products to comply with indicated
requirements.

6. Attachment:  Provide blocking and attachment plates and anchors and fasteners of
adequate size and number to securely anchor each component in place, accurately
located and aligned with other portions of the Work.  Where size and type of attachments
are not indicated, verify size and type required for load conditions.

a. Mounting Heights:  Where mounting heights are not indicated, mount components at
heights directed by Owner.

b. Allow for building movement, including thermal expansion and contraction.

c. Coordinate installation of anchorages.  Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts,
and items with integral anchors, that are to be embedded in concrete or masonry.
 Deliver such items to Project site in time for installation.

7. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not
indicated, arrange joints for the best visual effect.  Fit exposed connections together to
form hairline joints.

8. Hazardous Materials:  Use products, cleaners, and installation materials that are not
considered hazardous.

D. Cutting and patching:  Comply with requirements for and limitations on cutting and patching of
construction elements.  Employ skilled workers to perform cutting and patching.  Proceed with
cutting and patching at the earliest feasible time, and complete without delay.

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

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

3. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and
similar operations, including excavation, using methods least likely to damage elements
retained or adjoining construction.

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

5. Operational Elements:  Do not cut and patch operating elements and related components
in a manner that results in reducing their capacity to perform as intended or that results in
increased maintenance or decreased operational life or safety.

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

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

8. Patching:  Use materials for patching identical to in-place materials.  For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent
possible.  If identical materials are unavailable or cannot be used, use materials that,
when installed, will provide a match acceptable to the Owner for the visual and functional
performance of in-place materials.

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

E. Coordination of Owner-installed products:  Provide access to Project site and coordinate
construction and operations of the Work with work performed by Owner's construction
personnel.
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F. Progress cleaning and protection of installed construction:

1. Clean Project site and work areas daily, including common areas.

2. Enforce requirements strictly.

3. Dispose of materials lawfully.

4. Clean areas where work is in progress to the level of cleanliness necessary for proper
execution of the Work.

5. Keep installed work clean.

6. Remove debris from concealed spaces before enclosing the space.

7. Clean exposed surfaces and protect as necessary to ensure freedom from damage and
deterioration at time of Substantial Completion.

8. During handling and installation, clean and protect construction in progress and adjoining
materials already in place.

9. Apply protective covering where required to ensure protection from damage or
deterioration at Substantial Completion.

10. Clean and provide maintenance on completed construction as frequently as necessary
through the remainder of the construction period.

11. Adjust and lubricate operable components to ensure operability without damaging effects.

12. Supervise construction operations to assure that no part of the construction, completed or
in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious
exposure during the construction period.

G. Starting and adjusting:

1. Start equipment and operating components to confirm proper operation.  Remove
malfunctioning units, replace with new units, and retest.

2. Adjust equipment for proper operation.  Adjust operating components for proper operation
without binding.

3. Test each piece of equipment to verify proper operation.  Test and adjust controls and
safeties.  Replace damaged and malfunctioning controls and equipment.

H. Correction of the Work:

1. Repair or remove and replace defective construction.  Restore damaged substrates and
finishes.  Repairing includes replacing defective parts, refinishing damaged surfaces,
touching up with matching materials, and properly adjusting operating equipment.

2. Restore permanent facilities used during construction to their specified condition.

3. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be
repaired without visible evidence of repair.

4. Repair components that do not operate properly.  Remove and replace operating
components that cannot be repaired.

5. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

1.19 CLOSEOUT PROCEDURES

A. Substantial completion.

1. Substantial completion is the stage at which the Work is sufficiently complete such that it
can be occupied by Owner for its intended use.

2. Prepare a list of items to be completed and corrected (Contractor’s Punchlist), including
the value of items on the list, and reasons why the Work is not complete.  Submit list to
Owner.

3. Advise Owner of pending insurance changeover requirements.

4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to
services and utilities.  Include occupancy permits, operating certificates, and similar
releases.

5. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's
personnel of changeover in security provisions.

6. Complete startup testing of systems.

7. Submit test/adjust/balance records.
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8. Advise Owner of changeover in heat and other utilities.

9. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

10. Complete final cleaning requirements, including touchup painting.

11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

12. Submit a written request for inspection for Substantial Completion.  On receipt of request,
Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.
 Owner will notify Contractor of items, either on Contractor's Punchlist or additional items
identified by Owner, that must be completed or corrected before certificate will be issued.

13. Re-inspection: Request re-inspection when the Work identified in previous inspections as
incomplete is completed or corrected.

14. Results of completed inspection will form the basis of requirements for final completion.

B. Final cleaning.

1. Conduct cleaning and waste-removal operations to comply with local laws and ordinances
and Federal and local environmental and antipollution regulations.  Employ experienced
workers or professional cleaners.  Clean each surface or unit to condition expected in an
average commercial building cleaning and maintenance program.  Comply with
manufacturer's written instructions.

2. Complete the following cleaning operations before requesting inspection for certification of
Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other
foreign deposits.

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.

d. Remove tools, construction equipment, machinery, and surplus material from Project
site.

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances.  Avoid disturbing natural
weathering of exterior surfaces.  Restore reflective surfaces to their original condition.

f. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

g. Sweep concrete floors broom clean in unoccupied spaces.

h. Clean transparent materials, including mirrors and glass in doors and windows.
 Remove glazing compounds and other noticeable, vision-obscuring materials.
 Replace chipped or broken glass and other damaged transparent materials.  Polish
mirrors and glass, taking care not to scratch surfaces.

i. Remove labels that are not permanent.

j. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
 Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

k. Do not paint over "UL" and other required labels and identification, including
mechanical and electrical nameplates.

l. Wipe surfaces of mechanical and electrical equipment, elevator equipment and
similar equipment.  Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

m. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.

n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

o. Replace disposable air filters and clean permanent air filters.  Clean exposed
surfaces of diffusers, registers, and grills.
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p. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
 Replace burned-out bulbs, and those noticeably dimmed by hours of use, and
defective and noisy starters in fluorescent and mercury vapor fixtures to comply with
requirements for new fixtures.

q. Leave Project clean and ready for occupancy.

C. Final completion.

1. Submit specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

2. Prepare and submit Project Record Documents, operation and maintenance manuals.

3. Deliver tools, spare parts, extra materials, and similar items to location designated by
Owner.  Label with manufacturer's name and model number where applicable.

4. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

1.20 WARRANTIES & OPERATION AND MAINTENANCE DATA

A. Content:  Specified in individual specification sections.  Submit reviewed manual content
formatted and organized as required by this Section.

B. Format:

1. Organize documents into an orderly sequence based on the table of contents of the
Project Manual.

2. Bind in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to
accommodate contents.

3. Provide heavy paper dividers with plastic-covered tabs for each separate section.  Mark
tabs to identify the product or installation.  Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

4. Identify each binder on the front and spine with the typed or printed title "WARRANTIES &
OPERATION AND MAINTENANCE DATA," Project name, and name of Contractor.  Label
volumes for multi-volume sets.

5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.  If
oversize drawings are necessary, fold drawings to same size as text pages and use as
foldouts.

C. Operation Manuals

1. Content:  In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

a. System, subsystem, and equipment descriptions.  Use designations for systems and
equipment indicated on Contract Documents.

b. Performance and design criteria if Contractor is delegated design responsibility.

c. Operating standards.

d. Operating procedures.

e. Operating logs.

f. Wiring diagrams.

g. Control diagrams.

h. Piped system diagrams.

i. Precautions against improper use.

j. License requirements including inspection and renewal dates.

2. Descriptions:  Include the following:

a. Product name and model number.  Use designations for products indicated on
Contract Documents.

b. Manufacturer's name.

c. Equipment identification with serial number of each component.

d. Equipment function.

e. Operating characteristics.



Mesa County For Construction Section 011001 

Sheriff's Office Booking Area

Remodel
01/15/2023 GENERAL REQUIREMENTS

BG+co. Project No. 23028 Page 16  of 18 

f. Limiting conditions.

g. Performance curves.

h. Engineering data and tests.

i. Complete nomenclature and number of replacement parts.

3. Operating Procedures:  Include the following, as applicable:

a. Startup procedures.

b. Equipment or system break-in procedures.

c. Routine and normal operating instructions.

d. Regulation and control procedures.

e. Instructions on stopping.

f. Normal shutdown instructions.

g. Seasonal and weekend operating instructions.

h. Required sequences for electric or electronic systems.

i. Special operating instructions and procedures.

4. Systems and Equipment Controls:  Describe the sequence of operation, and diagram
controls as installed.

5. Piped Systems:  Diagram piping as installed, and identify color-coding where required for
identification.

D. Product Maintenance Manuals

1. For each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title in
Project Manual and drawing or schedule designation or identifier where applicable.

2. Product Information:  Include the following, as applicable:

a. Product name and model number.

b. Manufacturer's name.

c. Color, pattern, and texture.

d. Material and chemical composition.

e. Reordering information for specially manufactured products.

3. Maintenance Procedures:  Include manufacturer's written recommendations and the
following:

a. Inspection procedures.

b. Types of cleaning agents to be used and methods of cleaning.

c. List of cleaning agents and methods of cleaning detrimental to product.

d. Schedule for routine cleaning and maintenance.

e. Repair instructions.

4. Repair Materials and Sources:  Include lists of materials and local sources of materials
and related services.  Include procedures to follow and required notifications for warranty
claims.

E. Systems and Equipment Maintenance Manuals

1. Content:  For each system, subsystem, and piece of equipment not part of a system,
include source information, manufacturers' maintenance documentation, maintenance
procedures, maintenance and service schedules, spare parts list and source information,
maintenance service contracts, and warranty and bond information, as described below.

2. For each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title in
Project Manual and drawing or schedule designation or identifier where applicable.

3. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation
including the following information for each component part or piece of equipment:

a. Standard maintenance instructions and bulletins.

b. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.

c. Identification and nomenclature of parts and components.

d. List of items recommended to be stocked as spare parts.
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4. Maintenance Procedures:  Include the following information and items that detail essential
maintenance procedures:

a. Test and inspection instructions.

b. Troubleshooting guide.

c. Precautions against improper maintenance.

d. Disassembly; component removal, repair, and replacement; and reassembly
instructions.

e. Aligning, adjusting, and checking instructions.

f. Demonstration and training video recording, if available.

5. Maintenance and Service Schedules:  Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

b. Maintenance and Service Record:  Include manufacturers' forms for recording
maintenance.

6. Spare Parts List and Source Information:  Include lists of replacement and repair parts,
with parts identified and cross-referenced to manufacturers' maintenance documentation
and local sources of maintenance materials and related services.

7. Maintenance Service Contracts:  Include copies of maintenance agreements with name
and telephone number of service agent.

8. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances
and conditions that would affect validity of warranties or bonds.  Include procedures to
follow and required notifications for warranty claims.

F. Provide copies of final approved version to Owner.

1.21 RECORD DOCUMENTS

A. Record Drawings:  Maintain one set of marked-up paper copies of the Contract Drawings and
Shop Drawings.

1. Mark record drawings to show the actual installation where installation varies from that
shown originally.

2. Give particular attention to information on concealed elements that would be difficult to
identify or measure and record later.

3. Accurately record information in an acceptable drawing technique.

4. Record data as soon as possible after obtaining it.

5. Record and check the markup before enclosing concealed installations.

6. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.

b. Revisions to details shown on Drawings.

c. Depths of foundations below first floor.

d. Locations and depths of underground utilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

g. Actual equipment locations.

h. Duct size and routing.

i. Locations of concealed internal utilities.

j. Changes made by Change Order or Construction Change Directive.

k. Changes made following Architect's written orders.

l. Details not on the original Contract Drawings.

m. Field records for variable and concealed conditions.

n. Record information on the Work that is shown only schematically.

7. Mark the Contract Drawings and Shop Drawings completely and accurately.  Utilize
personnel proficient at recording graphic information in production of marked-up record
prints.
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8. Mark record sets with red pen.

9. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

10. Mark the bound set of drawings as "PROJECT RECORD DRAWINGS" and include name
of Contractor in a prominent location.

11. Submit one marked up electronic copy of Drawings to Owner.

B. Record Specifications

1. Mark Specifications to indicate the actual product installation where installation varies from
that indicated in Specifications, addenda, and contract modifications.

a. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

b. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

c. Record the name of manufacturer, supplier, Installer, and other information
necessary to provide a record of selections made.

d. Note related Change Orders and record Drawings where applicable.

2. Submit one marked up electronice copy of Specifications to Owner.

1.22 DEMONSTRATION AND TRAINING

A. Includes administrative and procedural requirements for instructing Owner's personnel,
including demonstration of operation of systems, subsystems, and equipment; training in
operation and maintenance of systems, subsystems, and equipment; and demonstration and
training video recordings.

B. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to
minimize disrupting Owner's operations.  Coordinate instructors, including providing notification
of dates, times, length of instruction time, and course content.  Coordinate content of training
modules with content of approved operation, and maintenance manuals.

C. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

D. Provide instruction at mutually agreed on times.  For equipment that requires seasonal
operation, provide similar instruction at start of each season.

E. Provide high-quality color video recordings.  Mount camera on tripod before starting recording,
unless otherwise necessary to show area of demonstration and training.  Describe scenes on
video recording by audio narration by microphone while recording is in progress.  Include
description of items being viewed.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

END OF SECTION
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SECTION 012501
SUBSTITUTION REQUEST FORM

MESA COUNTY SHERIFF'S OFFICE BOOKING AREA REMODEL

FROM: (CONTRACTOR)

___________________________________________

PROJECT:

PROJECT NUMBER: 23028

TO

BG+CO     

622 ROOD AVENUE ___________________________________________

GRAND JUNCTION, CO 81501 ___________________________________________

CONTRACTOR AND SUPPLIER HEREBY REQUEST ACCEPTANCE OF THE FOLLOWING
PRODUCT OR SYSTEMS AS A SUBSTITUTION IN ACCORD WITH PROVISIONS OF THE
CONTRACT DOCUMENTS.

SPECIFIED PRODUCT OR SYSTEM:

SUBSTITUTION REQUEST FOR:
  __________________________________________________________________________

__________________________________________________________________________

SPECIFICATION SECTION NO._____________________________________________________

ARTICLE(S) _____________________________________________________

PARAGRAPH(S) _____________________________________________________

SUPPORTING DATA:

PRODUCT DATA FOR PROPOSED SUBSTITUTION IN ACCORD WITH CONTRACT
REQUIREMENTS.

SAMPLE IS ATTACHED _______SAMPLE WILL BE SENT IF REQUESTED ________



Mesa County For Construction Section 012501 

Sheriff's Office Booking Area

Remodel
01/15/2023

SUBSTITUTION REQUEST

FORM

BG+co. Project No. 23028 Page 2  of 4 

QUALITY COMPARISON:

SPECIFIED PRODUCT PROPOSED SUBSTITUTION

NAME, BRAND: ___________________ ______________________

CATALOG NO.: ___________________ ______________________

MANUFACTURER:___________________ ______________________

VARIATIONS: ___________________ ______________________

MAINTENANCE SERVICE AVAILABLE: YES ____ NO ____

WHERE?  _____________________________________________________________

SPARE PARTS SOURCE:  _______________________________________________

PREVIOUS INSTALLATIONS

ATTACH LIST OF MINIMUM OF 5 PREVIOUS INSTALLATIONS GIVING FOLLOWING DATA
REGARDING PROJECTS ON WHICH PROPOSED SUBSTITUTION WAS USED:

PROJECT 1: ____________________________________________________________

ADDRESS: ___________________________________________________________

ARCHITECT/TEL: _______________________________________________________

OWNER/TEL: ___________________________________________________________

DATE INSTALLED: _______________________________________________________

DOLLAR VALUE THIS WORK: ______________________________________________

PROJECT 2: __________________________________________________________________

ADDRESS: ___________________________________________________________________

ARCHITECT/TEL:
_____________________________________________________________

OWNER/TEL: _________________________________________________________________

DATE INSTALLED: _____________________________________________________________

DOLLAR VALUE THIS WORK: ____________________________________________________

PROJECT 3: ___________________________________________________________________

ADDRESS: ___________________________________________________________________

ARCHITECT/TEL:
______________________________________________________________

OWNER/TEL: __________________________________________________________________

DATE INSTALLED: ______________________________________________________________

DOLLAR VALUE THIS WORK: ____________________________________________________

PROJECT 4: ___________________________________________________________________

ADDRESS: ____________________________________________________________________

ARCHITECT/TEL: ______________________________________________________________

OWNER/TEL:______________________________________________________________
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DATE INSTALLED:______________________________________________________________

DOLLAR VALUE THIS WORK: ____________________________________________________

PROJECT 5: ___________________________________________________________________

ADDRESS:________________________________________________________________

ARCHITECT/TEL: _______________________________________________________________

OWNER/TEL:______________________________________________________________

DATE INSTALLED:_______________________________________________________________

DOLLAR VALUE THIS WORK: _____________________________________________________

REASON FOR NOT GIVING PRIORITY TO SPECIFIED ITEMS:

EFFECT OF SUBSTITUTION:

PROPOSED SUBSTITUTION AFFECTS OTHER PARTS OF WORK:

NO ____ YES ____(IF YES, EXPLAIN) ______________________________________

_________________________________________________________________________

SUBSTITUTION CHANGES CONTRACT TIME: NO ____ YES ____

ADD/DEDUCT _____________________ DAYS

SUBSTITUTION REQUIRES DIMENSIONAL REVISION, REDESIGN OF STRUCTURE OR M&E
WORK:

NO ____ YES ____ (IF YES, ATTACH COMPLETE DATA.)

SAVING OR CREDIT TO OWNER, IF ANY, FOR ACCEPTING SUBSTITUTION:

$ _____________________.

EXTRA COST TO OWNER, IF ANY, FOR ACCEPTING SUBSTITUTION:

$ _____________________.

CONTRACTOR’S/SUPPLIER’S STATEMENT OF CONFORMANCE OF PROPOSED SUBSTITUTION
TO CONTRACT REQUIREMENTS.

I / WE HAVE INVESTIGATED THE PROPOSED SUBSTITUTION.

I / WE:

BELIEVE THAT IT IS EQUAL OR SUPERIOR IN ALL RESPECTS TO SPECIFIED PRODUCT,
EXCEPT AS STATED ABOVE.  WILL PROVIDE SAME WARRANTY AS SPECIFIED. HAVE
INCLUDED COMPLETE COST DATA AND IMPLICATIONS OF SUBSTITUTION. WILL PAY
REDESIGN AND SPECIAL INSPECTION COSTS CAUSED BY USE OF THIS PRODUCT  WILL
PAY ADDITIONAL COSTS TO OTHER CONTRACTORS CAUSED BY SUBSTITUTION. WILL
COORDINATE INCORPORATION OF PROPOSED SUBSTITUTION IN WORK.  WILL MODIFY
OTHER PARTS OF WORK AS MAY BE NEEDED, TO MAKE ALL PARTS OF WORK
COMPLETE AND FUNCTIONING.  WAIVE FUTURE CLAIMS FOR ADDED COST TO
CONTRACT CAUSED BY SUBSTITUTION.

SUPPLIER: __________________________________________

DATE: ____________________________________________________

BY: ____________________________________________________
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GENERAL CONTRACTOR:  ____________________________________________________

DATE:        ____________________________________________________

BY:       ____________________________________________________

POSITION:      ____________________________________________________

COMMENTS:

END OF SECTION
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SECTION 013553
SECURITY PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Security measures including ​​formal security program, entry control, personnel identification,
and miscellaneous restrictions ​​.

1.02 SECURITY PROGRAM

A. Protect Work , existing premises and Owner's operations from theft, vandalism, and
unauthorized entry.

B. Initiate program in coordination with Owner's existing security system at project mobilization.

C. Maintain program throughout construction period until Owner occupancy.

1.03 ENTRY CONTROL

A. Restrict entrance of persons and vehicles into Project site and existing facilities.

B. Allow entrance only to authorized persons with proper identification.

C. Maintain log of workers and visitors, make available to Owner on request.

D. Owner will control entrance of persons and vehicles related to Owner's operations.

E. No weapons permitted.

F. Background checks required.

G. No controlled substances (including but not limited to alcohol, narcotics, etc.)

H. No audio/ video recording of any type.

I. Mesa County reserves the right to restrict any type of tools they deem unacceptable.

1.04 PERSONNEL IDENTIFICATION

A. Provide identification badge to each person authorized to enter premises.

B. Badge To Include:  Personal photograph, name, assigned number , expiration date and
employer.

C. Require return of badges at expiration of their employment on the Work.

1.05 RESTRICTIONS

A. Do not allow cameras on site or photographs taken except by written approval of Owner.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 024100
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of building elements for alteration purposes.

1.02 RELATED REQUIREMENTS

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

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

C. Section 017000 - Execution and Closeout Requirements:  Project conditions; protection of
bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

PART 2  PRODUCTS ​-- NOT USED ​

PART 3  EXECUTION

3.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

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

1. Obtain required permits.

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

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

4. Use physical barriers to prevent access to areas that could be hazardous to workers or
the public.

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

6. Do not close or obstruct roadways or sidewalks without permit.

7. Conduct operations to minimize obstruction of public and private entrances and exits; do
not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

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

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

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

1. Provide bracing and shoring.

2. Prevent movement or settlement of adjacent structures.

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

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

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

3.02 EXISTING UTILITIES

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

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.
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D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at
least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

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

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

3.03 SELECTIVE DEMOLITION FOR ALTERATIONS

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

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

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

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

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

2. Remove items indicated on drawings.

D. Protect existing work to remain.

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

3.04 DEBRIS AND WASTE REMOVAL

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

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

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 033000
CAST-IN-PLACE CONCRETE

RELATED DOCUMENTS

1.01 DRAWINGS AND GENERAL PROVISIONS OF THE CONTRACT, INCLUDING GENERAL AND
SUPPLEMENTARY CONDITIONS AND DIVISION 01 SPECIFICATION SECTIONS, APPLY TO
THIS SECTION.

SUMMARY

2.01 THIS SECTION SPECIFIES CAST-IN PLACE CONCRETE, INCLUDING FORMWORK,
REINFORCEMENT, CONCRETE MATERIALS, MIXTURE DESIGN, PLACEMENT
PROCEDURES, AND FINISHES, FOR THE FOLLOWING:

A. Footings.

B. Piles and Pile Caps.

C. Foundation Walls and Grade Beams.

D. Slabs-on-grade.

E. Composite slabs.

F. Building walls.

2.02 RELATED SECTIONS INCLUDE THE FOLLOWING:

A. Section 017419 “Construction Waste Management” for recycling and disposal requirements.

B. Section 099610 “Moisture Control Systems” for treatment of slabs to receive floor coverings.

C. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.

D. Division 32 Section "Concrete Paving" for concrete pavement and walks.

E. Division 32 Section "Decorative Concrete Paving" for decorative concrete pavement and walks.

DEFINITIONS

3.01 CEMENTITIOUS MATERIALS:  PORTLAND CEMENT ALONE OR IN COMBINATION WITH
ONE OR MORE OF THE FOLLOWING: BLENDED HYDRAULIC CEMENT, FLY ASH AND
OTHER POZZOLANS, GROUND GRANULATED BLAST-FURNACE SLAG, AND SILICA FUME;
SUBJECT TO COMPLIANCE WITH REQUIREMENTS.

SUBMITTALS

4.01 PRODUCT DATA:  FOR EACH TYPE OF PRODUCT INDICATED.

4.02 DESIGN MIXTURES:  FOR EACH CONCRETE MIXTURE.  SUBMIT ALTERNATE DESIGN
MIXTURES WHEN CHARACTERISTICS OF MATERIALS, PROJECT CONDITIONS, WEATHER,
TEST RESULTS, OR OTHER CIRCUMSTANCES WARRANT ADJUSTMENTS.

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

B. Submit substantiating data for each concrete mix design contemplated for use to the
Architect/Engineer not less than four weeks prior to first concrete placement.  Data for each mix
shall, as a minimum, include the following”:
1. Mix identification designation (unique for each mix submitted).

2. Statement of intended use for each mix.

3. Wet and dry unit weight.

4. Water/cementitious materials ratio.

5. Total air content.

6. Design slump.

7. Intended method of placement in field.

C. Shrinkage testing per ASTM C157.
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4.03 STEEL REINFORCEMENT SHOP DRAWINGS:  PLACING DRAWINGS THAT DETAIL
FABRICATION, BENDING, AND PLACEMENT.  INCLUDE BAR SIZES, LENGTHS, MATERIAL,
GRADE, BAR SCHEDULES, STIRRUP SPACING, BENT BAR DIAGRAMS, BAR
ARRANGEMENT, SPLICES AND LAPS, MECHANICAL CONNECTIONS, TIE SPACING, HOOP
SPACING, AND SUPPORTS FOR CONCRETE REINFORCEMENT.

A. Show all reinforcing, top and bottom profile of concrete element, supports below, and concrete
walls, grade beams, joists, etc. framing into the element.

B. Provide one continuous elevation at ¼” scale for all beams, joists, or walls in a common line.
 Show pockets and openings in shear walls, structural slabs, beams, elevation at top of beams,
walls, columns, sections through all beams, pilasters and columns, and placing sequence of
reinforcing items with more than one reinforcing layer.

C. Show locations of approved construction joints, splices of reinforcing, type of splice used and
splice location, grade of all reinforcement used and specifically identify all ASTM A706 and
epoxy coated reinforcing.

4.04 WELDING CERTIFICATES IF WELDABLE REINFORCEMENT IS SPECIFIED ON THE
CONTRACT DOCUMENTS.

4.05 SAMPLES:  FOR VAPOR RETARDER.

4.06 QUALIFICATION DATA:  FOR INSTALLER TESTING AGENCY.

4.07 MATERIAL TEST REPORTS:  FOR THE FOLLOWING, FROM A QUALIFIED TESTING
AGENCY, INDICATING COMPLIANCE WITH REQUIREMENTS:

A. Alkali-Aggregate Reactivity of Aggregates.  Submit test reports indicating that fine and coarse
aggregates are not “potentially reactive” based on the ASTM C295 or ASTM C1260 (or ASTM
C1293) testing limits set forth in Section 5.1 of “Guide Specification for Concrete Subject to
Alkali-Silica Reactions” (2007 Portland Cement Association).  Alternately, submit ASTM C1567
test reports indicating that the combination of mix ingredients reduces the expansion due to
alkali-aggregate reactivity such that the mix complies with Section 5.2 of “Guide Specification
for Concrete Subject to Alkali-Silica Reactions” (2007 Portland Cement Association).  All tests
for submitted reports shall have been performed within one year of the submittal date.

4.08 MATERIAL CERTIFICATES:  FOR EACH OF THE FOLLOWING, SIGNED BY
MANUFACTURERS:

A. Cementitious materials.

B. Admixtures.

C. Form materials and form-release agents.

D. Steel reinforcement and accessories.

E. Fiber reinforcement.

F. Waterstops.

G. Curing compounds.

H. Floor and slab treatments.

I. Bonding agents.

J. Adhesives.

K. Vapor retarders.

L. Semirigid joint filler.

M. Joint-filler strips.

N. Repair materials.
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4.09 MINUTES OF PRE-INSTALLATION CONFERENCE.

4.10 PLACEMENT NOTIFICATION: ADVANCED NOTIFICATION OF CONCRETE PLACEMENT,
SUBMIT NOTIFICATION AT LEAST 24 HOURS IN ADVANCE.

4.11 PROPOSED LOCATIONS OF SAW CUT JOINTS NOT INDICATED ON THE CONTRACT
DOCUMENTS.

4.12 EVAPORATIVE RETARDER PRODUCT DATA AND APPLICATION DATA.

QUALITY ASSURANCE

5.01 INSTALLER QUALIFICATIONS:  A QUALIFIED INSTALLER WHO EMPLOYS ON PROJECT
PERSONNEL QUALIFIED AS ACI-CERTIFIED FLATWORK TECHNICIAN AND FINISHER AND
A SUPERVISOR WHO IS AN ACI-CERTIFIED CONCRETE FLATWORK TECHNICIAN.

5.02 MANUFACTURER QUALIFICATIONS:  A FIRM EXPERIENCED IN MANUFACTURING READY-
MIXED CONCRETE PRODUCTS AND THAT COMPLIES WITH ASTM C 94/C 94M
REQUIREMENTS FOR PRODUCTION FACILITIES AND EQUIPMENT.

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

5.03 TESTING AGENCY QUALIFICATIONS:  AN INDEPENDENT AGENCY, ACCEPTABLE TO
AUTHORITIES HAVING JURISDICTION, QUALIFIED ACCORDING TO ASTM C 1077 AND
ASTM E 329 FOR TESTING INDICATED, AS DOCUMENTED ACCORDING TO ASTM E 548.

A. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician,
Grade 1, according to ACI CP-01 or an equivalent certification program.

B. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory
supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - Grade II.

C. Concrete reinforcing steel shall be inspected by personnel experienced in concrete construction
and acceptable to the Architect/Engineer.  Personnel currently certified as an ACI Concrete
Construction Inspector will be accepted.

5.04 SOURCE LIMITATIONS:  OBTAIN EACH TYPE OR CLASS OF CEMENTITIOUS MATERIAL OF
THE SAME BRAND FROM THE SAME MANUFACTURER'S PLANT, OBTAIN AGGREGATE
FROM ONE SOURCE, AND OBTAIN ADMIXTURES THROUGH ONE SOURCE FROM A
SINGLE MANUFACTURER.

5.05 WELDING:  QUALIFY PROCEDURES AND PERSONNEL ACCORDING TO AWS D1.4,
"STRUCTURAL WELDING CODE--REINFORCING STEEL."

5.06 FORMWORK:  DESIGN AND ENGINEERING OF FORMWORK SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR.  DESIGN OF FORMWORK AND PREPARATION OF
FORMWORK DRAWINGS SHALL BE UNDER THE SUPERVISION OF A PROFESSIONAL
ENGINEER REGISTERED IN THE STATE OF THE COLORADO.

5.07 ACI PUBLICATIONS:  COMPLY WITH THE FOLLOWING UNLESS MODIFIED BY
REQUIREMENTS IN THE CONTRACT DOCUMENTS:

A. ACI 301, "Specification for Structural Concrete," Sections 1 through 5.

B. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

5.08 MOCKUPS:  CAST CONCRETE SLAB-ON-GRADE PANELS TO DEMONSTRATE TYPICAL
JOINTS, SURFACE FINISH, TEXTURE, TOLERANCES, AND STANDARD OF WORKMANSHIP.

A. Build panel approximately 200 sq. ft. for slab-on-grade in the location indicated or, if not
indicated, as directed by Architect.

B. Approved panels may become part of the completed Work if undisturbed at time of Substantial
Completion.
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5.09 PRE-INSTALLATION CONFERENCE:  CONDUCT CONFERENCE AT PROJECT SITE TO
COMPLY WITH REQUIREMENTS IN DIVISION 01 SECTION “PROJECT MANAGEMENT AND
COORDINATION”.

A. Before submitting design mixtures, review concrete design mixture and examine procedures for
ensuring quality of concrete materials.  Require representatives of each entity directly
concerned with cast-in-place concrete to attend, including the following:

1. Contractor’s superintendent.

2. Independent testing agency responsible for concrete design mixtures.

3. Ready-mix concrete manufacturer.

4. Concrete subcontractor.

B. Review special inspection and testing and inspecting agency procedures for field quality
control, concrete finishes and finishing, cold and hot weather concreting procedures, curing
procedures, construction, contraction and isolation joints,  joint filler strips, vapor retarder
installation, floor and slab flatness and levelness measurement and concrete protection.

C. Minutes of the meeting shall be recorded, typed, and printed by the Contractor and distributed
by the Contractor to all parties concerned within 5 days of the meeting.  One copy of the
minutes shall also be transmitted to the following for information purposes:  Owner’s
Representative, Consultant Engineer.  The minutes shall include a statement by the concrete
subcontractor indicating that the proposed mix design, and placing, finishing, and curing
procedures can produce the concrete quality required by these specifications.

5.10 RECORD OF WORK:  MAINTAIN A RECORD LISTING THE TIME AND DATE OF PLACEMENT
OF ALL CONCRETE FOR THE STRUCTURE.  RETAIN BATCH TICKETS FOR ALL
CONCRETE.  SUCH RECORD SHALL BE KEPT UNTIL THE COMPLETION OF THE PROJECT
AND SHALL BE AVAILABLE TO THE ARCHITECT FOR EXAMINATION AT ANY TIME.

5.11 PRE-PLACEMENT INSPECTION:  FORMWORK INSTALLATION, REINFORCING STEEL
PLACEMENT, AND INSTALLATION OF ALL ITEMS TO BE EMBEDDED OR CAST INTO
CONCRETE SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO PLACEMENT.

DELIVERY, STORAGE, AND HANDLING

6.01 STEEL REINFORCEMENT:  DELIVER, STORE, AND HANDLE STEEL REINFORCEMENT TO
PREVENT BENDING AND DAMAGE.  AVOID DAMAGING COATINGS ON STEEL
REINFORCEMENT.

6.02 WATERSTOPS:  STORE WATERSTOPS UNDER COVER TO PROTECT FROM MOISTURE,
SUNLIGHT, DIRT, OIL, AND OTHER CONTAMINANTS.

PART 2 PRODUCTS

7.01 MANUFACTURERS

7.02 IN OTHER PART 2 ARTICLES WHERE TITLES BELOW INTRODUCE LISTS, THE FOLLOWING
REQUIREMENTS APPLY TO PRODUCT SELECTION:

A. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

FORM-FACING MATERIALS

8.01 SMOOTH-FORMED FINISHED CONCRETE:  FORM-FACING PANELS THAT WILL PROVIDE
CONTINUOUS, TRUE, AND SMOOTH CONCRETE SURFACES.  FURNISH IN LARGEST
PRACTICABLE SIZES TO MINIMIZE NUMBER OF JOINTS.

A. Plywood, metal, or other approved panel materials.

B. Exterior grade plywood panels, suitable for concrete forms, complying with DOC PS-1, and as
follows:

1. High-density overlay, Class 1 or better.

2. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.

3. Structural 1, B-B or better; mill oiled and edge sealed.
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4. B-B (Concrete Form)), Class 1 or better; mill oiled and edge sealed.

8.02 ROUGH-FORMED FINISHED CONCRETE:  PLYWOOD, LUMBER, METAL, OR ANOTHER
APPROVED MATERIAL.  PROVIDE LUMBER DRESSED ON AT LEAST TWO EDGES AND
ONE SIDE FOR TIGHT FIT.

8.03 FORMS FOR CYLINDRICAL COLUMNS, PEDESTALS, AND SUPPORTS:  METAL, GLASS-
FIBER-REINFORCED PLASTIC, PAPER, OR FIBER TUBES THAT WILL PRODUCE
SURFACES WITH GRADUAL OR ABRUPT IRREGULARITIES NOT EXCEEDING SPECIFIED
FORMWORK SURFACE CLASS.  PROVIDE UNITS WITH SUFFICIENT WALL THICKNESS TO
RESIST PLASTIC CONCRETE LOADS WITHOUT DETRIMENTAL DEFORMATION.

8.04 VOID FORMS:  BIODEGRADABLE PAPER SURFACE, TREATED FOR MOISTURE
RESISTANCE, STRUCTURALLY SUFFICIENT TO SUPPORT WEIGHT OF PLASTIC
CONCRETE AND OTHER SUPERIMPOSED LOADS.

8.05 CHAMFER STRIPS:  WOOD, METAL, PVC, OR RUBBER STRIPS, 3/4 BY 3/4 INCH (19 BY 19
MM), MINIMUM.

8.06 RUSTICATION STRIPS:  WOOD, METAL, PVC, OR RUBBER STRIPS, KERFED FOR EASE OF
FORM REMOVAL.

8.07 FORM-RELEASE AGENT:  COMMERCIALLY FORMULATED FORM-RELEASE AGENT THAT
WILL NOT BOND WITH, STAIN, OR ADVERSELY AFFECT CONCRETE SURFACES AND WILL
NOT IMPAIR SUBSEQUENT TREATMENTS OF CONCRETE SURFACES.

A. Formulate form-release agent with rust inhibitor for steel form-facing materials.

8.08 FORM TIES:  FACTORY-FABRICATED, REMOVABLE OR SNAP-OFF METAL OR GLASS-
FIBER-REINFORCED PLASTIC FORM TIES DESIGNED TO RESIST LATERAL PRESSURE OF
FRESH CONCRETE ON FORMS AND TO PREVENT SPALLING OF CONCRETE ON
REMOVAL.

A. Furnish units that will leave no corrodible metal closer than 1-1/2 inch (38 mm) to the plane of
exposed concrete surface.

B. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter in
concrete surface.

C. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or
waterproofing.

STEEL REINFORCEMENT

9.01 REINFORCING BARS:  ASTM A 615/A 615M, GRADE 60 (GRADE 420), DEFORMED.

9.02 LOW-ALLOY-STEEL REINFORCING BARS:  WHERE WELDING OF REINFORCEMENT IS
NOTED ON THE DRAWINGS ASTM A 706/A 706M, DEFORMED.

9.03 PLAIN-STEEL WELDED WIRE REINFORCEMENT:  ASTM A 185, PLAIN, FABRICATED FROM
AS-DRAWN STEEL WIRE INTO FLAT SHEETS.

9.04 DEFORMED-STEEL WELDED WIRE REINFORCEMENT:  ASTM A 497, FLAT SHEET.

REINFORCEMENT ACCESSORIES

10.01 JOINT DOWEL BARS:  ASTM A 615/A 615M, GRADE 60 (GRADE 420), PLAIN-STEEL BARS,
CUT BARS TRUE TO LENGTH WITH ENDS SQUARE AND FREE OF BURRS.

10.02 BAR SUPPORTS:  BOLSTERS, CHAIRS, SPACERS, AND OTHER DEVICES FOR SPACING,
SUPPORTING, AND FASTENING REINFORCING BARS AND WELDED WIRE
REINFORCEMENT IN PLACE.  MANUFACTURE BAR SUPPORTS FROM STEEL WIRE,
PLASTIC, OR PRECAST CONCRETE ACCORDING TO CRSI'S "MANUAL OF STANDARD
PRACTICE," OF GREATER COMPRESSIVE STRENGTH THAN CONCRETE AND AS
FOLLOWS:

A. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
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10.03 MECHANICAL SPLICES:  FULL MECHANICAL SPLICES SHALL DEVELOP AT LEAST 125%
OF THE BAR YIELD STRENGTH IN TENSION OR COMPRESSION, AS REQUIRED.  SPLICES
SHALL COMPLY WITH ICC-ES EVALUATION CRITERIA AND SHALL COMPLY WITH ACI 318
21.2.6.

CONCRETE MATERIALS

11.01 CEMENTITIOUS MATERIAL:  USE THE FOLLOWING CEMENTITIOUS MATERIALS, OF THE
SAME TYPE, BRAND, AND SOURCE, THROUGHOUT PROJECT.  ALTERNATE
CEMENTITIOUS MATERIALS, WHEN PROPOSED TO CONTROL ALKALI-SILICA REACTIONS
AND TESTED AS PART OF A REPRESENTATIVE COMPLETE CONCRETE MIX IN
ACCORDANCE WITH ASTM C1567, MAY BE USED SUBJECT TO APPROVAL.

A. Portland Cement:  ASTM C 150, Type   I/II sulfate resistant, gray white.   Supplement with the
following:

1. Fly Ash:  ASTM C 618, Class C or F.

2. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.

11.02 NORMAL-WEIGHT AGGREGATES:  ASTM C 33, CLASS 4S COARSE AGGREGATE OR
BETTER, GRADED.  ALL COARSE AND FINE AGGREGATES SHALL BE TESTED PER ASTM
C295 OR ASTM C1260 (OR ASTM C1293) IN ACCORDANCE WITH SECTION 5.1 OF “GUIDE
SPECIFICATION FOR CONCRETE SUBJECT TO ALKALI-SILICA REACTIONS” (2007
PORTLAND CEMENT ASSOCIATION).  PROVIDE AGGREGATES FROM A SINGLE
SOURCE WITH DOCUMENTED SERVICE RECORD DATA OF AT LEAST 10 YEARS'
SATISFACTORY SERVICE IN SIMILAR APPLICATIONS AND SERVICE CONDITIONS USING
SIMILAR AGGREGATES AND CEMENTITIOUS MATERIALS.

A. Maximum Coarse-Aggregate Size:    As noted on the drawings.

B. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

11.03 WATER:  ASTM C 94/C 94M AND POTABLE.

ADMIXTURES

12.01 AIR-ENTRAINING ADMIXTURE:  ASTM C 260.

12.02 CHEMICAL ADMIXTURES:  PROVIDE ADMIXTURES CERTIFIED BY MANUFACTURER TO BE
COMPATIBLE WITH OTHER ADMIXTURES AND THAT WILL NOT CONTRIBUTE WATER-
SOLUBLE CHLORIDE IONS EXCEEDING THOSE PERMITTED IN HARDENED CONCRETE.
 DO NOT USE CALCIUM CHLORIDE OR ADMIXTURES CONTAINING CALCIUM CHLORIDE.

A. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.

B. Retarding Admixture:  ASTM C 494/C 494M, Type B.

C. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.

D. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.

E. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.

F. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

G. Non-Chloride, Non-Corrosive Accelerating Admixture:  The admixture shall conform to ASTM
C494, Type C or E, and shall not contain more chloride ions than are present in municipal
drinking water.  The admixture manufacturer must have long-term non-corrosive test data from
an independent testing laboratory (of at least one year’s duration) using an acceptable
accelerated corrosion test method such as that using electrical potential measures.

H. Mid-Range water reducing admixture:  Shall be EUCON X-15 or EUCON MR by The Euclid
Chemical Company, DARACEM or Mira series by W.R. Grace, or POZZOLITH 997 or
Rheobuild 3000 by Master Builders, and shall conform to ASTM C494 Type A.
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12.03 NON-SET-ACCELERATING CORROSION-INHIBITING ADMIXTURE:  COMMERCIALLY
FORMULATED, NON-SET-ACCELERATING, ANODIC INHIBITOR OR MIXED CATHODIC AND
ANODIC INHIBITOR; CAPABLE OF FORMING A PROTECTIVE BARRIER AND MINIMIZING
CHLORIDE REACTIONS WITH STEEL REINFORCEMENT IN CONCRETE.

A. Available Products:

1. Axim Concrete Technologies; Catexol 1000CI.

2. Boral Material Technologies, Inc.; Boral BCN2.

3. Cortec Corporation; MCI 2000 .

4. Grace Construction Products, W. R. Grace & Co.; DCI-S.

5. Master Builders, Inc.; Rheocrete 222+.

6. Sika Corporation; FerroGard-901.

WATERSTOPS

13.01 FLEXIBLE RUBBER WATERSTOPS:  CE CRD-C 513, FOR EMBEDDING IN CONCRETE TO
PREVENT PASSAGE OF FLUIDS THROUGH JOINTS.  FACTORY FABRICATE CORNERS,
INTERSECTIONS, AND DIRECTIONAL CHANGES.

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Greenstreak

2. Williams Products, Inc.

B. Profile:  Flat, dumbbell with center bulb.

C. Dimensions:  6 inches by 3/8 inch thick (150 mm by 10 mm thick), non-tapered.

VAPOR RETARDERS

14.01 PLASTIC VAPOR RETARDER:  ASTM E 1745, CLASS B.  INCLUDE MANUFACTURER'S
RECOMMENDED ADHESIVE OR PRESSURE-SENSITIVE TAPE.

A. Available Products:

1. Fortifiber Corporation; Moistop Ultra.

2. Raven Industries Inc.; Vapor Block 10.

3. Stego Industries, LLC; Stego Wrap, 15 mils.

14.02 BITUMINOUS VAPOR RETARDER:  110-MIL- (2.8-MM-) THICK, SEMIFLEXIBLE, 7-PLY SHEET
MEMBRANE CONSISTING OF REINFORCED CORE AND CARRIER SHEET WITH FORTIFIED
ASPHALT LAYERS, PROTECTIVE WEATHERCOATING, AND REMOVABLE PLASTIC
RELEASE LINER.  FURNISH MANUFACTURER'S ACCESSORIES INCLUDING BONDING
ASPHALT, POINTING MASTICS, AND SELF-ADHERING JOINT TAPE.

A. Product:  Meadows, W. R., Inc.; Premoulded Membrane Vapor Seal.

B. Water-Vapor Permeance:  0.00 grains/h x sq. ft. x inches Hg (0.00 ng/Pa x s x sq. m);
ASTM E 154.

C. Tensile Strength:  140 lbf/in. (24.5 kN/m); ASTM E 154.

D. Puncture Resistance:  90 lbf (400N); ASTM E 154.
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14.03 GRANULAR FILL:  CLEAN MIXTURE OF CRUSHED STONE OR CRUSHED OR UNCRUSHED
GRAVEL; ASTM D 448, SIZE 57, WITH 100 PERCENT PASSING A 1-1/2-INCH (37.5-MM) SIEVE
AND 0 TO 5 PERCENT PASSING A NO. 8 (2.36-MM) SIEVE.

14.04 FINE-GRADED GRANULAR MATERIAL:  CLEAN MIXTURE OF CRUSHED STONE, CRUSHED
GRAVEL, AND MANUFACTURED OR NATURAL SAND; ASTM D 448, SIZE 10, WITH 100
PERCENT PASSING A 3/8-INCH (9.5-MM) SIEVE, 10 TO 30 PERCENT PASSING A NO. 100
(0.15-MM) SIEVE, AND AT LEAST 5 PERCENT PASSING NO. 200 (0.075-MM) SIEVE;
COMPLYING WITH DELETERIOUS SUBSTANCE LIMITS OF ASTM C 33 FOR FINE
AGGREGATES.

FLOOR AND SLAB TREATMENTS

15.01 PENETRATING LIQUID FLOOR TREATMENT:  CLEAR, CHEMICALLY REACTIVE,
WATERBORNE SOLUTION OF INORGANIC SILICATE OR SILICONATE MATERIALS AND
PROPRIETARY COMPONENTS; ODORLESS; COLORLESS; THAT PENETRATES, HARDENS,
AND DENSIFIES CONCRETE SURFACES.

A. Available Products:

1. Burke by Edoco; Titan Hard.

2. ChemMasters; Chemisil Plus.

3. ChemTec International; ChemTec One.

4. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Intraseal.

5. Curecrete Distribution Inc.; Ashford Formula.

6. Dayton Superior Corporation; Day-Chem Sure Hard.

7. Euclid Chemical Company (The); Euco Diamond Hard.

8. Kaufman Products, Inc.; SureHard.

9. L&M Construction Chemicals, Inc.; Seal Hard.

10. Meadows, W. R., Inc.; Liqui-Hard.

11. Metalcrete Industries; Floorsaver.

12. Nox-Crete Products Group, Kinsman Corporation; Duranox.

13. Symons Corporation, a Dayton Superior Company; Buff Hard.

14. US Mix Products Company; US Spec Industraseal.

15. Vexcon Chemicals, Inc.; Vexcon StarSeal PS.

CURING MATERIALS

16.01 EVAPORATION RETARDER:  WATERBORNE, MONOMOLECULAR FILM FORMING,
MANUFACTURED FOR APPLICATION TO FRESH CONCRETE.

A. Available Products:

1. Axim Concrete Technologies; Cimfilm.

2. Burke by Edoco; BurkeFilm.

3. ChemMasters; Spray-Film.

4. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; Aquafilm.

5. Dayton Superior Corporation; Sure Film.

6. Euclid Chemical Company (The); Eucobar.

7. Kaufman Products, Inc.; Vapor Aid.

8. Lambert Corporation; Lambco Skin.

9. L&M Construction Chemicals, Inc.; E-Con.

10. MBT Protection and Repair, Div. of ChemRex; Confilm.

11. Meadows, W. R., Inc.; Sealtight Evapre.

12. Metalcrete Industries; Waterhold.

13. Nox-Crete Products Group, Kinsman Corporation; Monofilm.

14. Sika Corporation, Inc.; SikaFilm.

15. Symons Corporation, a Dayton Superior Company; Finishing Aid.

16. Unitex; Pro-Film.

17. US Mix Products Company; US Spec Monofilm ER.
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18. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.

16.02 MOISTURE-RETAINING COVER:  ASTM C 171, POLYETHYLENE FILM OR WHITE BURLAP-
POLYETHYLENE SHEET.

16.03 ABSORPTIVE COVER:  AASHTO M 182, CLASS 2, BURLAP CLOTH MADE FROM JUTE OR
KENAF, WEIGHING APPROXIMATELY 9 OZ./SQ. YD. WHEN DRY.

16.04 WATER:  POTABLE.

RELATED MATERIALS

17.01 EXPANSION- AND ISOLATION-JOINT-FILLER STRIPS:  ASTM D 1751, ASPHALT-
SATURATED CELLULOSIC FIBER OR ASTM D 1752, CORK OR SELF-EXPANDING CORK.

17.02 SEMIRIGID JOINT FILLER:  TWO-COMPONENT, SEMIRIGID, 100 PERCENT SOLIDS, EPOXY
RESIN WITH A TYPE A SHORE DUROMETER HARDNESS OF 80  PER ASTM D 2240.

17.03 BONDING AGENT:  ASTM C 1059, TYPE II, NON-REDISPERSIBLE, ACRYLIC EMULSION OR
STYRENE BUTADIENE.

17.04 EPOXY BONDING ADHESIVE:  ASTM C 881, TWO-COMPONENT EPOXY RESIN, CAPABLE
OF HUMID CURING AND BONDING TO DAMP SURFACES, OF CLASS SUITABLE FOR
APPLICATION TEMPERATURE AND OF GRADE TO SUIT REQUIREMENTS, AND AS
FOLLOWS:

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

17.05 REGLETS:  FABRICATE REGLETS OF NOT LESS THAN 0.0217-INCH- (0.55-MM-) THICK,
GALVANIZED STEEL SHEET.  TEMPORARILY FILL OR COVER FACE OPENING OF REGLET
TO PREVENT INTRUSION OF CONCRETE OR DEBRIS.

17.06 DOVETAIL ANCHOR SLOTS:  HOT-DIP GALVANIZED STEEL SHEET, NOT LESS THAN
0.0336 INCH (0.85 MM) THICK, WITH BENT TAB ANCHORS.  TEMPORARILY FILL OR COVER
FACE OPENING OF SLOTS TO PREVENT INTRUSION OF CONCRETE OR DEBRIS.

REPAIR MATERIALS

18.01 REPAIR OVERLAYMENT:  CEMENT-BASED, POLYMER-MODIFIED, SELF-LEVELING
PRODUCT THAT CAN BE APPLIED IN THICKNESSES FROM 1/8 INCH (3.2 MM) AND THAT
CAN BE FEATHERED AT EDGES TO MATCH ADJACENT FLOOR ELEVATIONS.

A. Cement Binder:  ASTM C 150, Portland Cement or hydraulic or blended hydraulic cement as
defined in ASTM C 219.

B. Primer:  Product of topping manufacturer recommended for substrate, conditions, and
application.

C. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by topping manufacturer.

D. Compressive Strength:  Not less than 5000 psi (34.5 MPa)  at 28 days when tested according
to ASTM C 109/C 109M.

18.02 REPAIR UNDERLAYMENT:  CEMENT-BASED, POLYMER-MODIFIED, SELF-LEVELING
PRODUCT THAT CAN BE APPLIED IN THICKNESSES FROM 1/8 INCH AND THAT CAN BE
FEATHERED AT EDGES TO MATCH ADJACENT FLOOR ELEVATIONS.

A. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as
defined in ASTM C 219.

B. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and
application.

C. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by
underlayment manufacturer.

D. Compressive Strength:  Not less than 4,100 psi at 28 days when tested according to ASTM C
109/C 109M.
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E. Provide products compatible with specified flooring materials and adhesives.

CONCRETE MIXTURES, GENERAL

19.01 PREPARE DESIGN MIXTURES FOR EACH TYPE AND STRENGTH OF CONCRETE,
PROPORTIONED ON THE BASIS OF LABORATORY TRIAL MIXTURE OR FIELD TEST DATA,
OR BOTH, ACCORDING TO ACI 301.

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

19.02 CEMENTITIOUS MATERIALS:  LIMIT PERCENTAGE, BY WEIGHT, OF CEMENTITIOUS
MATERIALS OTHER THAN PORTLAND CEMENT IN CONCRETE AS FOLLOWS:

A. Fly Ash:  25 percent.

B. Combined Fly Ash and Pozzolan:  25 percent.

19.03 LIMIT WATER-SOLUBLE, CHLORIDE-ION CONTENT IN HARDENED CONCRETE TO 0.15
PERCENT BY WEIGHT OF CEMENT.

19.04 ADMIXTURES:  USE ADMIXTURES ACCORDING TO MANUFACTURER'S WRITTEN
INSTRUCTIONS.

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

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

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

D. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

19.05 PERFORMANCE AND DESIGN REQUIREMENTS

A. Shrinkage:  Shrinkage strain, determined and reported in accordance with ASTM C157 as
amended and modified herein, shall not exceed the values below for each class of concrete
listed.

1. Amendments and Modifications to ASTM C157:

a. Storage:  After the initial 24 hour comparator reading, the specimens are placed back
in the lime-saturated water until the age of 7 days.  At this time another comparator
reading is taken.  This reading is used as the base reading, which is used to calculate
percent shrinkage.  The specimens are then stored in a 50% humidity room at 73
degrees.

b. Test Reports:  Report gage length (average of 3) after 4, 7, 14, 28, and 56 days.  In
addition to the information required by ASTM C157 Section 11, shrinkage test reports
shall include the gage lengths (initial measurements) used to determine the reported
shrinkage strains.

2. 28-day Shrinkage Strain:  Shrinkage strains, determined as above after 28 days of
storage, shall not exceed the following:

a. Concrete for slabs-on-grade cast directly on a vapor retarder: 0.046%.
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CONCRETE MIXTURES FOR BUILDING ELEMENTS

20.01 PROPORTION STRUCTURAL NORMAL WEIGHT CONCRETE MIXTURE AS NOTED ON THE
DRAWINGS, UNLESS AGGREGATES ARE “POTENTIALLY REACTIVE” WITH ALKALIS
BASED ON THE ASTM C295 OR ASTM C1260 (OR ASTM C1293) TESTING LIMITS OF
SECTION 5.1 OF “GUIDE SPECIFICATION FOR CONCRETE SUBJECT TO ALKALI-SILICA
REACTIONS” (2007 PORTLAND CEMENT ASSOCIATION).  WHEN AGGREGATES ARE
“POTENTIALLY REACTIVE”, COMPLIANCE WITH SECTION 5.2 OF “GUIDE SPECIFICATION
FOR CONCRETE SUBJECT TO ALKALI-SILICA REACTIONS” (2007 PORTLAND CEMENT
ASSOCIATION) MUST BE ESTABLISHED THROUGH ASTM C1567 TESTING FOR PROPOSED
ALTERNATE CONCRETE MIXTURE.  SUBMIT TEST REPORTS IN ACCORDANCE WITH PART
I OF THIS SPECIFICATION.

FABRICATING REINFORCEMENT

21.01 FABRICATE STEEL REINFORCEMENT ACCORDING TO CRSI'S "MANUAL OF STANDARD
PRACTICE."

CONCRETE MIXING

22.01 READY-MIXED CONCRETE:  MEASURE, BATCH, MIX, AND DELIVER CONCRETE
ACCORDING TO ASTM C 94/C 94M AND ASTM C 1116, AND FURNISH BATCH TICKET
INFORMATION.

A. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

PART 3 EXECUTION

23.01 FORMWORK

23.02 DESIGN, ERECT, SHORE, BRACE, AND MAINTAIN FORMWORK, ACCORDING TO ACI 301,
TO SUPPORT VERTICAL, LATERAL, STATIC, AND DYNAMIC LOADS, AND CONSTRUCTION
LOADS THAT MIGHT BE APPLIED, UNTIL STRUCTURE CAN SUPPORT SUCH LOADS.

23.03 CONSTRUCT FORMWORK SO CONCRETE MEMBERS AND STRUCTURES ARE OF SIZE,
SHAPE, ALIGNMENT, ELEVATION, AND POSITION INDICATED, WITHIN TOLERANCE LIMITS
OF ACI 117.  CONCRETE ADJACENT TO ELEVATORS SHALL BE INSTALLED WITHIN THE
TOLERANCES REQUIRED BY THE ELEVATOR MANUFACTURER.

23.04 LIMIT CONCRETE SURFACE IRREGULARITIES, DESIGNATED BY ACI 347R AS ABRUPT OR
GRADUAL, AS FOLLOWS:

A. Class A, 1/8 inch for smooth-formed finished surfaces.

B. Class B, 1/4 inch for rough-formed finished surfaces.

C. The permissible irregularity is a cumulative value due to all sources of error including, but not
limited to, layout, plumbness, member sizes, formwork offsets, joints, and member levelness.
 The permissible irregularity shall also apply between adjacent concrete surfaces on opposite
sides of a construction joint, expansion joint, or shrinkage pour strip.

23.05 CONSTRUCT FORMS TIGHT ENOUGH TO PREVENT LOSS OF CONCRETE MORTAR.

23.06 FABRICATE FORMS FOR EASY REMOVAL WITHOUT HAMMERING OR PRYING AGAINST
CONCRETE SURFACES.  PROVIDE CRUSH OR WRECKING PLATES WHERE STRIPPING
MAY DAMAGE CAST CONCRETE SURFACES.  PROVIDE TOP FORMS FOR INCLINED
SURFACES STEEPER THAN 1.5 HORIZONTAL TO 1 VERTICAL.

A. Install keyways, reglets, recesses, and the like, for easy removal.

B. Do not use rust-stained steel form-facing material.
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23.07 SET EDGE FORMS, BULKHEADS, AND INTERMEDIATE SCREED STRIPS FOR SLABS TO
ACHIEVE REQUIRED ELEVATIONS AND SLOPES IN FINISHED CONCRETE SURFACES.
 PROVIDE AND SECURE UNITS TO SUPPORT SCREED STRIPS; USE STRIKE-OFF
TEMPLATES OR COMPACTING-TYPE SCREEDS.

23.08 PROVIDE TEMPORARY OPENINGS FOR CLEANOUTS AND INSPECTION PORTS WHERE
INTERIOR AREA OF FORMWORK IS INACCESSIBLE.  CLOSE OPENINGS WITH PANELS
TIGHTLY FITTED TO FORMS AND SECURELY BRACED TO PREVENT LOSS OF CONCRETE
MORTAR.  LOCATE TEMPORARY OPENINGS IN FORMS AT INCONSPICUOUS LOCATIONS.

23.09 CHAMFER EXTERIOR CORNERS AND EDGES OF PERMANENTLY EXPOSED CONCRETE.

23.10 FORM OPENINGS, CHASES, OFFSETS, SINKAGES, KEYWAYS, REGLETS, BLOCKING,
SCREEDS, AND BULKHEADS REQUIRED IN THE WORK.  DETERMINE SIZES AND
LOCATIONS FROM TRADES PROVIDING SUCH ITEMS.

23.11 CLEAN FORMS AND ADJACENT SURFACES TO RECEIVE CONCRETE.  REMOVE CHIPS,
WOOD, SAWDUST, DIRT, AND OTHER DEBRIS JUST BEFORE PLACING CONCRETE.

23.12 RETIGHTEN FORMS AND BRACING BEFORE PLACING CONCRETE, AS REQUIRED, TO
PREVENT MORTAR LEAKS AND MAINTAIN PROPER ALIGNMENT.

23.13 COAT CONTACT SURFACES OF FORMS WITH FORM-RELEASE AGENT, ACCORDING TO
MANUFACTURER'S WRITTEN INSTRUCTIONS, BEFORE PLACING REINFORCEMENT.

23.14 ALL FORMWORK SURFACES THAT WILL PROVIDE THE FINISHED SURFACE OF EXPOSED
CONCRETE MUST BE ACCEPTED BY THE ARCHITECT BEFORE DEPOSITING CONCRETE.

EMBEDDED ITEMS

24.01 PLACE AND SECURE ANCHORAGE DEVICES AND OTHER EMBEDDED ITEMS REQUIRED
FOR ADJOINING WORK THAT IS ATTACHED TO OR SUPPORTED BY CAST-IN-PLACE
CONCRETE.  USE SETTING DRAWINGS, TEMPLATES, DIAGRAMS, INSTRUCTIONS, AND
DIRECTIONS FURNISHED WITH ITEMS TO BE EMBEDDED.

A. Install anchor rods, accurately located, to elevations required and complying with tolerances in
Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges" and with the
following additional requirements:

B. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other
conditions.

REMOVING AND REUSING FORMS

25.01 GENERAL:  FORMWORK FOR SIDES OF BEAMS, WALLS, COLUMNS, AND SIMILAR PARTS
OF THE WORK THAT DOES NOT SUPPORT WEIGHT OF CONCRETE MAY BE REMOVED
AFTER CUMULATIVELY CURING AT NOT LESS THAN 50 DEG F (10 DEG C) FOR 24 HOURS
AFTER PLACING CONCRETE, IF CONCRETE IS HARD ENOUGH TO NOT BE DAMAGED BY
FORM-REMOVAL OPERATIONS AND CURING AND PROTECTION OPERATIONS ARE
MAINTAINED.

A. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design
compressive strength.

B. Remove forms only if shores have been arranged to permit removal of forms without loosening
or disturbing shores.
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25.02 CLEAN AND REPAIR SURFACES OF FORMS TO BE REUSED IN THE WORK.  SPLIT,
FRAYED, DELAMINATED, OR OTHERWISE DAMAGED FORM-FACING MATERIAL WILL NOT
BE ACCEPTABLE FOR EXPOSED SURFACES.  APPLY NEW FORM-RELEASE AGENT.

25.03 WHEN FORMS ARE REUSED, CLEAN SURFACES, REMOVE FINS AND LAITANCE, AND
TIGHTEN TO CLOSE JOINTS.  ALIGN AND SECURE JOINTS TO AVOID OFFSETS.  DO NOT
USE PATCHED FORMS FOR EXPOSED CONCRETE SURFACES UNLESS APPROVED BY
ARCHITECT.

SHORES AND RESHORES

26.01 COMPLY WITH ACI 318 (ACI 318M) AND ACI 301 FOR DESIGN, INSTALLATION, AND
REMOVAL OF SHORING AND RESHORING.

A. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

26.02 IN MULTISTORY CONSTRUCTION, EXTEND SHORING OR RESHORING OVER A SUFFICIENT
NUMBER OF STORIES TO DISTRIBUTE LOADS IN SUCH A MANNER THAT NO FLOOR OR
MEMBER WILL BE EXCESSIVELY LOADED OR WILL INDUCE TENSILE STRESS IN
CONCRETE MEMBERS WITHOUT SUFFICIENT STEEL REINFORCEMENT.

26.03 PLAN SEQUENCE OF REMOVAL OF SHORES AND RESHORE TO AVOID DAMAGE TO
CONCRETE.  LOCATE AND PROVIDE ADEQUATE RESHORING TO SUPPORT
CONSTRUCTION WITHOUT EXCESSIVE STRESS OR DEFLECTION.

VAPOR RETARDERS

27.01 PLASTIC VAPOR RETARDERS:  PLACE, PROTECT, AND REPAIR VAPOR RETARDERS
ACCORDING TO ASTM E 1643 AND MANUFACTURER'S WRITTEN INSTRUCTIONS.

A. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

B. Place plastic vapor retarder as indicated in the drawings.

STEEL REINFORCEMENT

28.01 GENERAL:  COMPLY WITH CRSI'S "MANUAL OF STANDARD PRACTICE" FOR PLACING
REINFORCEMENT.

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

28.02 CLEAN REINFORCEMENT OF LOOSE RUST AND MILL SCALE, EARTH, ICE, AND OTHER
FOREIGN MATERIALS THAT WOULD REDUCE BOND TO CONCRETE.

28.03 ACCURATELY POSITION, SUPPORT, AND SECURE REINFORCEMENT AGAINST
DISPLACEMENT.  LOCATE AND SUPPORT REINFORCEMENT WITH BAR SUPPORTS TO
MAINTAIN MINIMUM CONCRETE COVER.  DO NOT PLACE REINFORCEMENT ON GRADE
OR DECK AND SUBSEQUENTLY RAISE INTO POSITION WHILE PLACING CONCRETE.  DO
NOT TACK WELD CROSSING REINFORCING BARS.

A. Weld reinforcing bars according to AWS D1.4, where indicated.



Mesa County For Construction Section 033000 

Sheriff's Office Booking Area

Remodel
01/15/2023 CAST-IN-PLACE CONCRETE

BG+co. Project No. 23028 Page 14  of 22 

28.04 SET WIRE TIES WITH ENDS DIRECTED INTO CONCRETE, NOT TOWARD EXPOSED
CONCRETE SURFACES.

28.05 INSTALL WELDED WIRE REINFORCEMENT IN LONGEST PRACTICABLE LENGTHS ON BAR
SUPPORTS SPACED TO MINIMIZE SAGGING.  LAP EDGES AND ENDS OF ADJOINING
SHEETS AT LEAST ONE MESH SPACING.  OFFSET LAPS OF ADJOINING SHEET WIDTHS
TO PREVENT CONTINUOUS LAPS IN EITHER DIRECTION.  LACE OVERLAPS WITH WIRE.

28.06 SIZE, LENGTH, NUMBER, AND PLACING OF SUPPORTS SHALL BE SUFFICIENT TO HOLD
REINFORCING IN THE PROPER POSITION WITHIN SPECIFIED TOLERANCES DURING
CONSTRUCTION TRAFFIC AND CONCRETE PLACEMENT.

28.07 ON VERTICAL FORMWORK, USE APPROVED BAR CHAIRS OR SPACERS AS REQUIRED TO
MAINTAIN PROPER CONCRETE COVER AND BAR POSITION.  DO NOT STAPLE OR USE
ANY OTHER METALLIC FASTENER TO SECURE BOLSTERS, CHAIRS, ETC. TO FORMWORK
FOR CONCRETE SURFACES EXPOSED THE EXTERIOR.

JOINTS

29.01 GENERAL:  CONSTRUCT JOINTS TRUE TO LINE WITH FACES PERPENDICULAR TO
SURFACE PLANE OF CONCRETE.

29.02 CONSTRUCTION JOINTS:  INSTALL SO STRENGTH AND APPEARANCE OF CONCRETE
ARE NOT IMPAIRED, AT LOCATIONS INDICATED OR AS APPROVED BY ARCHITECT.

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

B. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete.

C. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in
girders a minimum distance of twice the beam width from a beam-girder intersection.

D. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders
and at the top of footings or floor slabs.

E. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, near
corners, and in concealed locations where possible.

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

29.03 CONTRACTION JOINTS IN SLABS-ON-GRADE:  FORM WEAKENED-PLANE CONTRACTION
JOINTS, SECTIONING CONCRETE INTO AREAS AS INDICATED.  CONSTRUCT
CONTRACTION JOINTS FOR A DEPTH EQUAL TO AT LEAST ONE-FOURTH  OF CONCRETE
THICKNESS AS FOLLOWS:

A. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch (3.2 mm).  Repeat grooving of contraction joints after
applying surface finishes.  Eliminate groover tool marks on concrete surfaces.

B. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or
diamond-rimmed blades.  Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting action
will not tear, abrade, or otherwise damage surface and before concrete develops random
contraction cracks.

C. All other Interior Slabs-on-Grade:  Unless noted otherwise on the drawings, locate construction
joints on column centerlines.  Locate control joints where shown on the drawings.  If not shown,
provide control joints at column centerlines and at intervals not more than 10 feet each way.



Mesa County For Construction Section 033000 

Sheriff's Office Booking Area

Remodel
01/15/2023 CAST-IN-PLACE CONCRETE

BG+co. Project No. 23028 Page 15  of 22 

29.04 ISOLATION JOINTS IN SLABS-ON-GRADE:  AFTER REMOVING FORMWORK, INSTALL
JOINT-FILLER STRIPS AT SLAB JUNCTIONS WITH VERTICAL SURFACES, SUCH AS
COLUMN PEDESTALS, FOUNDATION WALLS, GRADE BEAMS, AND OTHER LOCATIONS,
AS INDICATED.

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

B. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm)
below finished concrete surface where joint sealants, specified in Division 07 Section "Joint
Sealants," are indicated.

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

29.05 DOWELED JOINTS:  INSTALL DOWEL BARS AND SUPPORT ASSEMBLIES AT JOINTS
WHERE INDICATED.  LUBRICATE OR ASPHALT COAT ONE-HALF OF DOWEL LENGTH TO
PREVENT CONCRETE BONDING TO ONE SIDE OF JOINT.

29.06 JOINTS IN SLABS ON METAL DECK:  LOCATE CONSTRUCTION JOINTS AS NOTED ON THE
DRAWINGS.  FOR METAL DECK SLABS WITH W.W.F., CONTINUE W.W.F. THROUGH THE
CONSTRUCTION JOINT AND LAP IN THE ADJACENT POUR.  DO NOT PROVIDE CONTROL
JOINTS.

WATERSTOPS

30.01 FLEXIBLE WATERSTOPS:  INSTALL IN CONSTRUCTION JOINTS AND AT OTHER JOINTS
INDICATED TO FORM A CONTINUOUS DIAPHRAGM.  INSTALL IN LONGEST LENGTHS
PRACTICABLE.  SUPPORT AND PROTECT EXPOSED WATERSTOPS DURING PROGRESS
OF THE WORK.  FIELD FABRICATE JOINTS IN WATERSTOPS ACCORDING TO
MANUFACTURER'S WRITTEN INSTRUCTIONS.

30.02 SELF-EXPANDING STRIP WATERSTOPS:  INSTALL IN CONSTRUCTION JOINTS AND AT
OTHER LOCATIONS INDICATED, ACCORDING TO MANUFACTURER'S WRITTEN
INSTRUCTIONS, ADHESIVE BONDING, MECHANICALLY FASTENING, AND FIRMLY
PRESSING INTO PLACE.  INSTALL IN LONGEST LENGTHS PRACTICABLE.

CONCRETE PLACEMENT

31.01 BEFORE PLACING CONCRETE, VERIFY THAT INSTALLATION OF FORMWORK,
REINFORCEMENT, AND EMBEDDED ITEMS IS COMPLETE AND THAT REQUIRED
INSPECTIONS HAVE BEEN PERFORMED.

31.02 DO NOT ADD WATER TO CONCRETE DURING DELIVERY, AT PROJECT SITE, OR DURING
PLACEMENT UNLESS APPROVED BY ARCHITECT.

31.03 BEFORE TEST SAMPLING AND PLACING CONCRETE, WATER MAY BE ADDED AT
PROJECT SITE, SUBJECT TO LIMITATIONS OF ACI 301.

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

31.04 DEPOSIT CONCRETE CONTINUOUSLY IN ONE LAYER OR IN HORIZONTAL LAYERS OF
SUCH THICKNESS THAT NO NEW CONCRETE WILL BE PLACED ON CONCRETE THAT HAS
HARDENED ENOUGH TO CAUSE SEAMS OR PLANES OF WEAKNESS.  IF A SECTION
CANNOT BE PLACED CONTINUOUSLY, PROVIDE CONSTRUCTION JOINTS AS INDICATED.
 DEPOSIT CONCRETE TO AVOID SEGREGATION.

A. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in
a manner to avoid inclined construction joints.

B. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

C. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically
at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches (150 mm)
into preceding layer.  Do not insert vibrators into lower layers of concrete that have begun to
lose plasticity.  At each insertion, limit duration of vibration to time necessary to consolidate
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concrete and complete embedment of reinforcement and other embedded items without
causing mixture constituents to segregate.

31.05 DEPOSIT AND CONSOLIDATE CONCRETE FOR FLOORS AND SLABS IN A CONTINUOUS
OPERATION, WITHIN LIMITS OF CONSTRUCTION JOINTS, UNTIL PLACEMENT OF A PANEL
OR SECTION IS COMPLETE.

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

B. Maintain reinforcement in position on chairs during concrete placement.

C. Screed slab surfaces with a straightedge and strike off to correct elevations.

D. Slope surfaces uniformly to drains where required.

E. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface
plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces
before starting finishing operations.

31.06 COLD-WEATHER PLACEMENT:  COMPLY WITH ACI 306.1 AND AS FOLLOWS.  PROTECT
CONCRETE WORK FROM PHYSICAL DAMAGE OR REDUCED STRENGTH THAT COULD BE
CAUSED BY FROST, FREEZING ACTIONS, OR LOW TEMPERATURES.

A. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for
three successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

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

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

31.07 HOT-WEATHER PLACEMENT:  COMPLY WITH ACI 301 AND AS FOLLOWS:

A. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled mixing
water or chopped ice may be used to control temperature, provided water equivalent of ice is
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is Contractor's
option.

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

FINISHING FORMED SURFACES

32.01 ROUGH-FORMED FINISH:  AS-CAST CONCRETE TEXTURE IMPARTED BY FORM-FACING
MATERIAL WITH TIE HOLES AND DEFECTS REPAIRED AND PATCHED.  REMOVE FINS AND
OTHER PROJECTIONS THAT EXCEED SPECIFIED LIMITS ON FORMED-SURFACE
IRREGULARITIES.

A. Apply to concrete surfaces not exposed to public view.

32.02 SMOOTH-FORMED FINISH:  AS-CAST CONCRETE TEXTURE IMPARTED BY FORM-FACING
MATERIAL, ARRANGED IN AN ORDERLY AND SYMMETRICAL MANNER WITH A MINIMUM
OF SEAMS.  REPAIR AND PATCH TIE HOLES AND DEFECTS.  REMOVE FINS AND OTHER
PROJECTIONS THAT EXCEED SPECIFIED LIMITS ON FORMED-SURFACE
IRREGULARITIES.

A. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be covered
with a coating or covering material applied directly to concrete as indicated.

32.03 RUBBED FINISH:  APPLY THE FOLLOWING TO SMOOTH-FORMED FINISHED AS-CAST
CONCRETE WHERE INDICATED:

A. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces
and rub with carborundum brick or another abrasive until producing a uniform color and texture.
 Do not apply cement grout other than that created by the rubbing process.
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B. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to
coat surfaces and fill small holes.  Mix one part Portland Cement to one and one-half parts fine
sand with a 1:1 mixture of bonding admixture and water.  Add white Portland Cement in
amounts determined by trial patches so color of dry grout will match adjacent surfaces.  Scrub
grout into voids and remove excess grout.  When grout whitens, rub surface with clean burlap
and keep surface damp by fog spray for at least 36 hours.

C. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part Portland
Cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white
Portland Cement in amounts determined by trial patches so color of dry grout will match
adjacent surfaces.  Compress grout into voids by grinding surface.  In a swirling motion, finish
surface with a cork float.

32.04 RELATED UNFORMED SURFACES:  AT TOPS OF WALLS, HORIZONTAL OFFSETS, AND
SIMILAR UNFORMED SURFACES ADJACENT TO FORMED SURFACES, STRIKE OFF
SMOOTH AND FINISH WITH A TEXTURE MATCHING ADJACENT FORMED SURFACES.
 CONTINUE FINAL SURFACE TREATMENT OF FORMED SURFACES UNIFORMLY ACROSS
ADJACENT UNFORMED SURFACES, UNLESS OTHERWISE INDICATED.

FINISHING FLOORS AND SLABS

33.01 GENERAL:  COMPLY WITH ACI 302.1R RECOMMENDATIONS FOR SCREEDING,
RESTRAIGHTENING, AND FINISHING OPERATIONS FOR CONCRETE SURFACES.  DO NOT
WET CONCRETE SURFACES.

33.02 SCRATCH FINISH:  WHILE STILL PLASTIC, TEXTURE CONCRETE SURFACE THAT HAS
BEEN SCREEDED AND BULL-FLOATED OR DARBIED.  USE STIFF BRUSHES, BROOMS, OR
RAKES TO PRODUCE A PROFILE AMPLITUDE OF 1/4 INCH (6 MM) IN 1 DIRECTION.

A. Apply scratch finish to surfaces indicated and to receive concrete floor toppings or to receive
mortar setting beds for bonded cementitious floor finishes.

33.03 FLOAT FINISH:  CONSOLIDATE SURFACE WITH POWER-DRIVEN FLOATS OR BY HAND
FLOATING IF AREA IS SMALL OR INACCESSIBLE TO POWER DRIVEN FLOATS.
 RESTRAIGHTEN, CUT DOWN HIGH SPOTS, AND FILL LOW SPOTS.  REPEAT FLOAT
PASSES AND RESTRAIGHTENING UNTIL SURFACE IS LEFT WITH A UNIFORM, SMOOTH,
GRANULAR TEXTURE.

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

33.04 TROWEL FINISH:  AFTER APPLYING FLOAT FINISH, APPLY FIRST TROWELING AND
CONSOLIDATE CONCRETE BY HAND OR POWER-DRIVEN TROWEL.  CONTINUE
TROWELING PASSES AND RESTRAIGHTEN UNTIL SURFACE IS FREE OF TROWEL MARKS
AND UNIFORM IN TEXTURE AND APPEARANCE.  GRIND SMOOTH ANY SURFACE
DEFECTS THAT WOULD TELEGRAPH THROUGH APPLIED COATINGS OR FLOOR
COVERINGS.

A. Apply a trowel finish to surfaces indicated or to be covered with resilient flooring, carpet,
ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating
system .

B. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), for a
randomly trafficked floor surface:

1. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local
values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.

2. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum local
values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs.
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33.05 TROWEL AND FINE-BROOM FINISH:  APPLY A FIRST TROWEL FINISH TO SURFACES
INDICATED OR WHERE CERAMIC OR QUARRY TILE IS TO BE INSTALLED BY EITHER
THICKSET OR THIN-SET METHOD.  WHILE CONCRETE IS STILL PLASTIC, SLIGHTLY
SCARIFY SURFACE WITH A FINE BROOM.

A. Comply with flatness and levelness tolerances for trowel finished floor surfaces.

33.06 BROOM FINISH:  APPLY A BROOM FINISH TO EXTERIOR CONCRETE PLATFORMS, STEPS,
AND RAMPS, AND ELSEWHERE AS INDICATED.

A. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle
broom perpendicular to main traffic route.  Coordinate required final finish with Architect before
application.

MISCELLANEOUS CONCRETE ITEMS

34.01 FILLING IN:  FILL IN HOLES AND OPENINGS LEFT IN CONCRETE STRUCTURES, UNLESS
OTHERWISE INDICATED, AFTER WORK OF OTHER TRADES IS IN PLACE.  MIX, PLACE,
AND CURE CONCRETE, AS SPECIFIED, TO BLEND WITH IN-PLACE CONSTRUCTION.
 PROVIDE OTHER MISCELLANEOUS CONCRETE FILLING INDICATED OR REQUIRED TO
COMPLETE THE WORK.

34.02 CURBS:  PROVIDE MONOLITHIC FINISH TO INTERIOR CURBS BY STRIPPING FORMS
WHILE CONCRETE IS STILL GREEN AND BY STEEL-TROWELING SURFACES TO A HARD,
DENSE FINISH WITH CORNERS, INTERSECTIONS, AND TERMINATIONS SLIGHTLY
ROUNDED.

34.03 EQUIPMENT BASES AND FOUNDATIONS:  PROVIDE MACHINE AND EQUIPMENT BASES
AND FOUNDATIONS AS SHOWN ON DRAWINGS.  SET ANCHOR BOLTS FOR MACHINES
AND EQUIPMENT AT CORRECT ELEVATIONS, COMPLYING WITH DIAGRAMS OR
TEMPLATES FROM MANUFACTURER FURNISHING MACHINES AND EQUIPMENT.

34.04 STEEL PAN STAIRS:  PROVIDE CONCRETE FILL FOR STEEL PAN STAIR TREADS,
LANDINGS, AND ASSOCIATED ITEMS.  CAST-IN INSERTS AND ACCESSORIES AS SHOWN
ON DRAWINGS.  SCREED, TAMP, AND TROWEL-FINISH CONCRETE SURFACES.

CONCRETE PROTECTING AND CURING

35.01 GENERAL:  PROTECT FRESHLY PLACED CONCRETE FROM PREMATURE DRYING AND
EXCESSIVE COLD OR HOT TEMPERATURES.  COMPLY WITH ACI 306.1 FOR COLD-
WEATHER PROTECTION AND ACI 301 FOR HOT-WEATHER PROTECTION DURING CURING.

35.02 EVAPORATION RETARDER:  APPLY EVAPORATION RETARDER TO UNFORMED
CONCRETE SURFACES IF HOT, DRY, OR WINDY CONDITIONS CAUSE MOISTURE LOSS
APPROACHING 0.2 LB/SQ. FT. X H (1 KG/SQ. M X H) BEFORE AND DURING FINISHING
OPERATIONS.  APPLY ACCORDING TO MANUFACTURER'S WRITTEN INSTRUCTIONS
AFTER PLACING, SCREEDING, AND BULL FLOATING OR DARBYING CONCRETE, BUT
BEFORE FLOAT FINISHING.

35.03 FORMED SURFACES:  CURE FORMED CONCRETE SURFACES, INCLUDING UNDERSIDE OF
BEAMS, SUPPORTED SLABS, AND OTHER SIMILAR SURFACES.  IF FORMS REMAIN
DURING CURING PERIOD, MOIST CURE AFTER LOOSENING FORMS.  IF REMOVING
FORMS BEFORE END OF CURING PERIOD, CONTINUE CURING FOR THE REMAINDER OF
THE CURING PERIOD.

35.04 UNFORMED SURFACES:  BEGIN CURING IMMEDIATELY AFTER FINISHING CONCRETE.
 CURE UNFORMED SURFACES, INCLUDING FLOORS AND SLABS, CONCRETE FLOOR
TOPPINGS, AND OTHER SURFACES.

35.05 CURE CONCRETE ACCORDING TO ACI 308.1, BY ONE OR A COMBINATION OF THE
FOLLOWING METHODS:

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

1. Water.
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2. Continuous water-fog spray.

3. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces
and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

B. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for
curing concrete, placed in widest practicable width, with sides and ends lapped at least 12
inches (300 mm), and sealed by waterproof tape or adhesive.  Cure for not less than seven
days.  Immediately repair any holes or tears during curing period using cover material and
waterproof tape.  Moisture-retaining cover shall be inspected each day by Contractor.  Any
areas which do not show condensation on the underside of the cover or any slab areas which
are not wet shall be immediately rewetted and the cover reapplied to prevent moisture loss.

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

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

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

LIQUID FLOOR TREATMENTS

36.01 SEALING COAT:  UNIFORMLY APPLY A CONTINUOUS SEALING COAT OF CURING AND
SEALING COMPOUND TO HARDENED CONCRETE BY POWER SPRAY OR ROLLER
ACCORDING TO MANUFACTURER'S WRITTEN INSTRUCTIONS.

JOINT FILLING

37.01 PREPARE, CLEAN, AND INSTALL JOINT FILLER ACCORDING TO MANUFACTURER'S
WRITTEN INSTRUCTIONS.

A. Defer joint filling until concrete has aged at least one month.  Do not fill joints until construction
traffic has permanently ceased.

37.02 REMOVE DIRT, DEBRIS, SAW CUTTINGS, CURING COMPOUNDS, AND SEALERS FROM
JOINTS; LEAVE CONTACT FACES OF JOINT CLEAN AND DRY.

37.03 INSTALL SEMIRIGID JOINT FILLER FULL DEPTH IN SAW-CUT JOINTS AND AT LEAST 2
INCHES (50 MM) DEEP IN FORMED JOINTS.  OVERFILL JOINT AND TRIM JOINT FILLER
FLUSH WITH TOP OF JOINT AFTER HARDENING.

CONCRETE SURFACE REPAIRS

38.01 DEFECTIVE CONCRETE:  REPAIR AND PATCH DEFECTIVE AREAS WHEN APPROVED BY
ARCHITECT.  REMOVE AND REPLACE CONCRETE THAT CANNOT BE REPAIRED AND
PATCHED TO ARCHITECT'S APPROVAL.

38.02 PATCHING MORTAR:  MIX DRY-PACK PATCHING MORTAR, CONSISTING OF ONE PART
PORTLAND CEMENT TO TWO AND ONE-HALF PARTS FINE AGGREGATE PASSING A
NO. 16 (1.18-MM) SIEVE, USING ONLY ENOUGH WATER FOR HANDLING AND PLACING.

38.03 REPAIRING FORMED SURFACES:  SURFACE DEFECTS INCLUDE COLOR AND TEXTURE
IRREGULARITIES, CRACKS, SPALLS, AIR BUBBLES, HONEYCOMBS, ROCK POCKETS,
FINS AND OTHER PROJECTIONS ON THE SURFACE, AND STAINS AND OTHER
DISCOLORATIONS THAT CANNOT BE REMOVED BY CLEANING AND THAT ARE
UNACCEPTABLE TO THE ARCHITECTS.  ALLOW ARCHITECT/ENGINEER TO OBSERVE
FORMED CONCRETE SURFACES IMMEDIATELY UPON REMOVAL OF FORMS AND PRIOR
TO REPAIR OF SURFACE DEFECTS.  DEFECTS IN STRUCTURAL CONCRETE SHALL BE
BROUGHT TO THE ATTENTION OF THE ARCHITECT/ENGINEER.  REPAIR TIE HOLES AND
SURFACE DEFECTS IMMEDIATELY AFTER SUCH OBSERVATION. WHERE THE CONCRETE
SURFACE WILL BE TEXTURED BY SANDBLASTING OR BUSH-HAMMERING, REPAIR
SURFACES BEFORE TEXTURING.

A. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2
inch (13 mm) in any dimension in solid concrete, but not less than 1 inch (25 mm) in depth.
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 Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-
coat holes and voids with bonding agent.  Fill and compact with patching mortar before bonding
agent has dried.  Fill form-tie voids with patching mortar or cone plugs secured in place with
bonding agent.

B. Repair defects on surfaces exposed to view by blending white portland cement and standard
portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test
area at inconspicuous locations to verify mixture and color match before proceeding with
patching.  Compact mortar in place and strike off slightly higher than surrounding surface.

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

38.04 REPAIRING UNFORMED SURFACES:  TEST UNFORMED SURFACES, SUCH AS FLOORS
AND SLABS, FOR FINISH AND VERIFY SURFACE TOLERANCES SPECIFIED FOR EACH
SURFACE.  CORRECT LOW AND HIGH AREAS.  TEST SURFACES SLOPED TO DRAIN FOR
TRUENESS OF SLOPE AND SMOOTHNESS; USE A SLOPED TEMPLATE.  SUBMIT
PROPOSED REPAIR FOR ACCEPTANCE PRIOR TO BEGINNING THIS WORK.

A. Repair finished surfaces containing defects.  Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of width,
and other objectionable conditions.

B. After concrete has cured at least 14 days, correct high areas by grinding.

C. Correct localized low areas during or immediately after completing surface finishing operations
by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into
adjacent concrete.

D. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
 Prepare, mix, and apply repair underlayment and primer according to manufacturer's written
instructions to produce a smooth, uniform, plane, and level surface.  Feather edges to match
adjacent floor elevations.

E. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas
to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor elevations.
 Prepare, mix, and apply repair topping and primer according to manufacturer's written
instructions to produce a smooth, uniform, plane, and level surface.

F. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean,
square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm) clearance all
around.  Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
 Mix patching concrete of same materials and mixture as original concrete except without
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  Cure in
same manner as adjacent concrete.

G. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar.
 Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose
particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place patching mortar
before bonding agent has dried.  Compact patching mortar and finish to match adjacent
concrete.  Keep patched area continuously moist for at least 72 hours.
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38.05 PERFORM STRUCTURAL REPAIRS OF CONCRETE, SUBJECT TO ARCHITECT'S
APPROVAL, USING EPOXY ADHESIVE AND PATCHING MORTAR.

38.06 REPAIR MATERIALS AND INSTALLATION NOT SPECIFIED ABOVE MAY BE USED,
SUBJECT TO ARCHITECT'S APPROVAL.

FIELD QUALITY CONTROL

39.01 TESTING AND INSPECTING:  OWNER WILL ENGAGE A QUALIFIED TESTING AND
INSPECTING AGENCY TO PERFORM FIELD TESTS AND INSPECTIONS AND PREPARE
TEST REPORTS.

39.02 TESTING AND INSPECTING:  ENGAGE A QUALIFIED TESTING AND INSPECTING AGENCY
TO PERFORM TESTS AND INSPECTIONS AND TO SUBMIT REPORTS.

39.03 INSPECTIONS:

A. Steel reinforcement placement.

B. Steel reinforcement welding.

C. Headed bolts and studs.

D. Verification of use of required design mixture.

E. Concrete placement, including conveying and depositing.

F. Curing procedures and maintenance of curing temperature.

G. Verification of concrete strength before removal of shores and forms from beams and slabs.

39.04 CONCRETE TESTS:  TESTING OF COMPOSITE SAMPLES OF FRESH CONCRETE OBTAINED
ACCORDING TO ASTM C 172 SHALL BE PERFORMED ACCORDING TO THE FOLLOWING
REQUIREMENTS:

A. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each
additional 50 cu. yd. (38 cu. m) or fraction thereof.

B. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) or
fraction thereof of each concrete mixture placed each day.

1. When frequency of testing will provide fewer than five compressive-strength tests for each
concrete mixture, testing shall be conducted from at least five randomly selected batches
or from each batch if fewer than five are used.

C. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but
not less than one test for each day's pour of each concrete mixture.  Perform additional tests
when concrete consistency appears to change.

D. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each
composite sample, but not less than one test for each day's pour of each concrete mixture.

E. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40
deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each
composite sample.

F. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test for each
composite sample, but not less than one test for each day's pour of each concrete mixture.

G. Compression Test Specimens:  ASTM C 31/C 31M.

1. Cast and laboratory cure two sets of two standard cylinder specimens for each composite
sample.

2. Cast and field cure two sets of two standard cylinder specimens for each composite
sample.

H. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.
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1. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28
days.

2. A compressive-strength test shall be the average compressive strength from a set of two
specimens obtained from same composite sample and tested at age indicated.

I. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured
cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting
and curing in-place concrete.

J. Strength of each concrete mixture will be satisfactory if every average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than 500
psi (3.4 MPa).

K. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project
identification name and number, date of concrete placement, name of concrete testing and
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days,
concrete mixture proportions and materials, compressive breaking strength, and type of break
for both 7- and 28-day tests.

L. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

M. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Architect.  Testing and inspecting agency may conduct tests
to determine adequacy of concrete by cored cylinders complying with ASTM C 42/C 42M or by
other methods as directed by Architect.

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

39.05 CORRECT DEFICIENCIES IN THE WORK THAT TEST REPORTS AND INSPECTIONS
INDICATE DOS NOT COMPLY WITH THE CONTRACT DOCUMENTS.

39.06 MEASURE FLOOR AND SLAB FLATNESS AND LEVELNESS ACCORDING TO ASTM E 1155
(ASTM E 1155M) WITHIN 48 HOURS OF FINISHING.

END OF SECTION
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SECTION 042200
CONCRETE UNIT MASONRY

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:

1. Concrete masonry units.

2. Decorative concrete masonry units.

3. Steel reinforcing bars.

1.02 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.03 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For reinforcing steel. Detail bending, lap lengths, and placement of unit
masonry reinforcing bars. Comply with ACI 315.

C. Samples: For each type and color of the following:

1. Decorative CMUs.

2. Pigmented mortar.

1.04 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each type and size of product. For masonry units, include data on
material properties.

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water
retention, and ASTM C 91/C 91M for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

1.05 QUALITY ASSURANCE

A. Sample Panels: Build sample panels to verify selections made under Sample submittals and to
demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality
Requirements" for mockups.

1. Build sample panels for each type of exposed unit masonry construction in sizes
approximately 60 inches (1500 mm) long by 48 inches (1200 mm) high by full thickness.

1.06 FIELD CONDITIONS

A. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

B. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

PART 2 PRODUCTS

2.01 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by
requirements in the Contract Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such
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defects are exposed in the completed Work.

2.02 CONCRETE MASONRY UNITS

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed
faces of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.

B. CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 1900 psi (13.1 MPa).

2. Density Classification:  Normal weight.

C. Concrete Building Brick: ASTM C 55.

1. Density Classification:  Normal weight.

D. Decorative CMUs: ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 1900 psi (13.1 MPa).

2. Density Classification:  Normal weight.

3. Pattern and Texture:

a. Standard pattern, ground-face finish.

2.03 CONCRETE AND MASONRY LINTELS

A. Concrete Lintels: ASTM C 1623, matching CMUs in color, texture, and density classification;
and with reinforcing bars indicated. Provide lintels with net-area compressive strength not less
than that of CMUs.

B. Masonry Lintels:  Prefabricated or built-in-place masonry lintels made from bond beam CMUs
with reinforcing bars placed as indicated and filled with coarse grout.  Cure precast lintels
before handling and installing.  Temporarily support built-in-place lintels until cured.

2.04 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.

B. Hydrated Lime: ASTM C 207, Type S.

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

D. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C 979/C 979M. Use only pigments with a record of
satisfactory performance in masonry mortar.

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

a. Davis Colors.

b. Solomon Colors, Inc.

E. Colored Cement Products: Packaged blend made from portland cement and hydrated lime and
mortar pigments, all complying with specified requirements, and containing no other
ingredients.

1. Colored Portland Cement-Lime Mix:

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

1) Holcim (US) Inc.

2) Lafarge North America Inc.

3) Lehigh Hanson; HeidelbergCement Group.

F. Aggregate for Mortar: ASTM C 144.
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1. White-Mortar Aggregates: Natural white sand or crushed white stone.

2. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

G. Aggregate for Grout: ASTM C 404.

H. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar
of composition indicated.

I. Water: Potable.

2.05 REINFORCEMENT

A. Uncoated-Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60
(Grade 420).

B. Masonry-Joint Reinforcement, General: ASTM A 951/A 951M.

1. Interior Walls:  Hot-dip galvanized, carbon steel.

2. Exterior Walls:  Hot-dip galvanized carbon steel.

3. Wire Size for Side Rods:  0.187-inch (4.76-mm) diameter.

4. Wire Size for Cross Rods:  0.187-inch (4.76-mm) diameter.

5. Spacing of Cross Rods: Not more than 16 inches (407 mm) o.c.

6. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

2.06 TIES AND ANCHORS

A. Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated:

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 153/A 153M,
Class B-2 coating.

2. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel,
with ASTM A 153/A 153M, Class B coating.

3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

B. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow
vertical or horizontal adjustment but resist tension and compression forces perpendicular to
plane of wall.

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- (6.35-mm-) diameter, hot-
dip galvanized-steel wire.

2. Tie Section: Triangular-shaped wire tie made from 0.187-inch- (4.76-mm-) diameter, hot-
dip galvanized-steel wire.

C. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached
to tie section; formed from 0.060-inch- (1.52-mm-) thick steel sheet, galvanized after
fabrication.

2. Tie Section: Triangular-shaped wire tie made from 0.187-inch- (4.76-mm-) diameter, hot-
dip galvanized-steel wire.

3. Corrugated-Metal Ties: Metal strips not less than 7/8 inch (22 mm) wide with corrugations
having a wavelength of 0.3 to 0.5 inch (7.6 to 12.7 mm) and an amplitude of 0.06 to 0.10
inch (1.5 to 2.5 mm) made from 0.060-inch- (1.52-mm-) thick steel sheet, galvanized after
fabrication with dovetail tabs for inserting into dovetail slots in concrete.

D. Partition Top Anchors: 0.105-inch- (2.66-mm-) thick metal plate with a 3/8-inch- (9.5-mm-)
diameter metal rod 6 inches (152 mm) long welded to plate and with closed-end plastic tube
fitted over rod that allows rod to move in and out of tube. Fabricate from steel, hot-dip
galvanized after fabrication.

E. Rigid Anchors: Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.35 mm) thick
by 24 inches (610 mm) long, with ends turned up 2 inches (51 mm) or with cross pins unless



Mesa County For Construction Section 042200 

Sheriff's Office Booking Area

Remodel
01/15/2023 CONCRETE UNIT MASONRY

BG+co. Project No. 23028 Page 4  of 9 

otherwise indicated.

1. Corrosion Protection:  Hot-dip galvanized to comply with ASTM A 153/A 153M.

2.07 EMBEDDED FLASHING MATERIALS

A. Metal Flashing: Provide metal flashing complying with Section 076200 "Sheet Metal Flashing
and Trim" and as follows:

1. Fabricate metal sealant stops from stainless steel. Extend at least 3 inches (76 mm) into
wall and out to exterior face of wall. At exterior face of wall, bend metal back on itself for
3/4 inch (19 mm) and down into joint 1/4 inch (6 mm) to form a stop for retaining sealant
backer rod.

2. Fabricate metal expansion-joint strips from stainless steel to shapes indicated.

B. Flexible Flashing: Use the following unless otherwise indicated:

1. EPDM Flashing: Sheet flashing product made from ethylene-propylene-diene terpolymer,
complying with ASTM D 4637/D 4637M, 0.040 inch (1.0 mm) thick.

a. Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM Thru-Wall Flashing.

2) Firestone Specialty Products; FlashGuard.

3) Heckmann Building Products Inc.; No. 81 EPDM Thru-Wall Flashing.

4) Hohmann & Barnard, Inc.; Epra-Max EPDM Thru-Wall Flashing.

C. Application:  Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.

2. Where flashing is indicated to be turned down at or beyond the wall face, use metal
flashing.

3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal
flashing with a sealant stop or flexible flashing with a metal sealant stop.

4. Where flashing is fully concealed, use metal flashing or flexible flashing.

D. Solder and Sealants for Sheet Metal Flashings: As specified in Section 076200 "Sheet Metal
Flashing and Trim."

E. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

2.08 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene
urethane or PVC.

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D 2000, Designation M2AA-805 and designed to fit standard sash block and to
maintain lateral stability in masonry wall; size and configuration as indicated.

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type I
(No. 15 asphalt felt).

D. Weep/Cavity Vent Products: Use one of the following unless otherwise indicated:

1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant
polypropylene copolymer, full height and width of head joint and depth 1/8 inch (3 mm)
less than depth of outer wythe, in color selected from manufacturer's standard.

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

1) Advanced Building Products Inc.; Mortar Maze Cell Vent.

2) Heckmann Building Products, Inc.; No. 85 Cell Vent.

3) Hohmann & Barnard, Inc; QV Quadro-Vent.

2. Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, full height and
width of head joint and depth 1/8 inch (3 mm) less than depth of outer wythe; in color
selected from manufacturer's standard.
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a. Products: Subject to compliance with requirements, provide one of the following:

1) Advanced Building Products Inc.; Mortar Break Weep Mesh.

2) CavClear/Archovations, Inc.; CavClear Weep Vents.

3) Mortar Net USA, Ltd; Mortar Net Weep Vents.

E. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade
within the wall cavity.

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

a. Advanced Building Products Inc.; Mortar Break.

b. CavClear/Archovations, Inc.; CavClear Masonry Mat.

c. Hohmann & Barnard, Inc; Mortar Trap.

d. Mortar Net USA, Ltd; Mortar Net.

2. Configuration: Provide one of the following:

a. Strips, full depth of cavity and 10 inches (250 mm) high, with dovetail shaped notches
7 inches (175 mm) deep that prevent clogging with mortar droppings.

b. Strips, not less than 1-1/2 inches (38 mm) thick and 10 inches (250 mm) high, with
dimpled surface designed to catch mortar droppings and prevent weep holes from
clogging with mortar.

2.09 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use portland cement-lime mortar unless otherwise indicated.

3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C 270, Property Specification. Provide the
following types of mortar for applications stated unless another type is indicated.

1. For masonry below grade or in contact with earth, use Type M.

2. For reinforced masonry, use Type S.

3. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for
interior load-bearing walls; for interior nonload-bearing partitions; and for other
applications where another type is not indicated, use Type N.

4. For interior nonload-bearing partitions, Type O may be used instead of Type N.

D. Pigmented Mortar: Use colored cement product or select and proportion pigments with other
ingredients to produce color required. Do not add pigments to colored cement products.

1. Pigments shall not exceed 10 percent of portland cement by weight.

2. Application: Use pigmented mortar for exposed mortar joints with the following units:

a. Decorative CMUs.

E. Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified
28-day compressive strength indicated, but not less than 2000 psi (14 MPa).

3. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to
ASTM C 143/C 143M.
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PART 3 EXECUTION

3.01 INSTALLATION, GENERAL

A. Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

3.02 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (12
mm) or minus 1/4 inch (6 mm).

2. For location of elements in plan, do not vary from that indicated by more than plus or
minus 1/2 inch (12 mm).

3. For location of elements in elevation, do not vary from that indicated by more than plus or
minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6
m), or 1/2-inch (12-mm) maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet (6
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2-inch (12-mm) maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet (6 mm in
3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum.

C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3
mm), with a maximum thickness limited to 1/2 inch (12 mm).

2. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch
(9 mm) or minus 1/4 inch (6 mm).

3. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm).

3.03 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less-than-nominal 4-inch (100-mm) horizontal face
dimensions at corners or jambs.

C. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill
in solidly with masonry around built-in items.

D. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

E. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

F. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels,
posts, and similar items unless otherwise indicated.
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3.04 MORTAR BEDDING AND JOINTING

A. Lay hollow CMUs as follows:

1. Bed face shells in mortar and make head joints of depth equal to bed joints.

2. Bed webs in mortar in all courses of piers, columns, and pilasters.

3. Bed webs in mortar in grouted masonry, including starting course on footings.

4. Fully bed entire units, including areas under cells, at starting course on footings where
cells are not grouted.

B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to
fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than
paint) unless otherwise indicated.

3.05 ANCHORED MASONRY VENEERS

A. Anchor masonry veneers to wall framing and concrete and masonry backup with masonry-
veneer anchors to comply with the following requirements:

1. Fasten screw-attached anchors through sheathing to wall framing and to concrete and
masonry backup with metal fasteners of type indicated. Use two fasteners unless anchor
design only uses one fastener.

2. Embed tie sections in masonry joints.

3. Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

4. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically and 24
inches (610 mm) o.c. horizontally, with not less than one anchor for each 2 sq. ft. (0.2 sq.
m) of wall area. Install additional anchors within 12 inches (305 mm) of openings and at
intervals, not exceeding 8 inches (203 mm), around perimeter.

3.06 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a
minimum of 6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and
parapet walls.

3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings
and extending 12 inches (305 mm) beyond openings.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

C. Provide continuity at wall intersections by using prefabricated T-shaped units.

D. Provide continuity at corners by using prefabricated L-shaped units.

3.07 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel
or concrete, to comply with the following:

1. Provide an open space not less than 1 inch (25 mm) wide between masonry and structural
steel or concrete unless otherwise indicated. Keep open space free of mortar and other
rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36
inches (915 mm) o.c. horizontally.
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3.08 FLASHING, WEEP HOLES, AND CAVITY VENTS

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.

B. Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

2. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into masonry
at each end. At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up
not less than 2 inches (50 mm) to form end dams.

3. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible flashing to
top of metal drip edge.

4. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible
flashing to top of metal flashing termination.

C. Install weep holes in exterior wythes and veneers in head joints of first course of masonry
immediately above embedded flashing.

1. Use specified weep/cavity vent products to form weep holes.

2. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

3. Cover cavity side of weep holes with plastic insect screening at cavities insulated with
loose-fill insulation.

D. Place cavity drainage material in airspace behind veneers to comply with configuration
requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article.

3.09 REINFORCED UNIT MASONRY INSTALLATION

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie,
and support forms to maintain position and shape during construction and curing of
reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and that of other loads that may be placed on them
during construction.

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough
strength to resist grout pressure.

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches (1520 mm).

3.10 FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections
and prepare reports. Allow inspectors access to scaffolding and work areas as needed to
perform tests and inspections. Retesting of materials that fail to comply with specified
requirements shall be done at Contractor's expense.

B. Inspections: Special inspections according to Level B in TMS 402/ACI 530/ASCE 5.

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.
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2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

C. Testing Prior to Construction: One set of tests.

D. Prism Test: For each type of construction provided, according to ASTM C 1314 at seven days
and at 28 days.

3.11 REPAIRING, POINTING, AND CLEANING

A. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

B. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes.

2. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.

3.12 MASONRY WASTE DISPOSAL

A. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

B. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above or recycled, and other masonry waste, and legally dispose of off Owner's
property.

END OF SECTION
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SECTION 079200
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Security Sealants.

B. Joint backings and accessories.

1.02 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer; 2015 (Reapproved 2022).

B. ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants; 2018
(Reapproved 2022).

C. ASTM C834 - Standard Specification for Latex Sealants; 2017 (Reapproved 2023).

D. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete; 2020a.

E. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

F. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants
with Accessories Used in Structural Glazing Systems; 2023.

G. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

H. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-
Applied Sealants; 2023.

I. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

J. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).

1.03 SUBMITTALS

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

B. Product Data:  Submit manufacturer's technical datasheets for each product to be used; include
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.

C. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of
installation.

D. Executed warranty.

1.04 QUALITY ASSURANCE

A. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each
combination of sealant, substrate, backing, and accessories.

1. Adhesion Testing:  In accordance with ASTM C794.

2. Compatibility Testing:  In accordance with ASTM C1087.

3. Allow sufficient time for testing to avoid delaying the work.

4. Deliver sufficient samples to manufacturer for testing.

5. Report manufacturer's recommended corrective measures, if any, including primers or
techniques not indicated in product data submittals.

1.05 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Security Sealants: Trowel applied or gunnable sealants to be used in inmate accessible areas

1. Tamper-Resistant/ Pick-Proof Sealant:

a. Pecora Corporation: www. pecora.com

b. Polygem, Inc: www.polygem.com

c. Sika Corporation: www.usa-sika.com

d. Surebond: www.surebond.com

e. Tremco: www.tremcosealants.com

f. Substitutions: See Section 01 60 00 - Product Requirements

2.02 JOINT SEALANT APPLICATIONS

A. Scope:

1. 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. Joints between different exposed materials.

c. Openings below ledge angles in masonry.

d. Other joints indicated below.

2. Do not seal the following types of joints:

a. Joints between suspended panel ceilings/grid and walls.

B. ​​Interior Joints:  Use nonsag ​polyurethane ​ sealant, unless otherwise indicated.

1. ​​Wall, Ceiling, and Floor Joints Where Tamper-Resistance is Required:  Non-sag ​tamper-
resistant silyl-terminated polyurethane ​ sealant.

C. Areas Where Tamper-Resistance is Required:  ​Renovation area indicated in drawings ​.

2.03 JOINT SEALANTS - GENERAL

A. Colors:  To match existing conditions.

2.04 NONSAG JOINT SEALANTS

A. ​​Tamper-Resistant, Silyl-Terminated ​Polyurethane (STPU) ​ Sealant:  ASTM C920, Grade NS,
Uses M and A; single component; not expected to withstand continuous water immersion or
traffic.

1. Movement Capability:  ​Plus and minus 12-1/2 percent ​, minimum

2. Hardness Range:  ​50 to 60 ​, Shore A, when tested in accordance with ASTM C661.

3. Service Temperature Range:  Minus 40 to 180 degrees F (Minus 40 to 82 degrees C).

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.

1. Type for Joints Not Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type O -
Open Cell Polyurethane.

2. Open Cell:  40 to 50 percent larger in diameter than joint width.

3. Products:

a. Nomaco, Inc ​; SOF Rod and OCFoam ​:  www.nomaco.com/#sle.

b. ​Armacell: FillPro Soft Type and FillPro Open Cell: www.armacell.us ​.
c. Substitutions:  See Section 016000 - Product Requirements.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, nonstaining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.
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D. Joint Cleaner:  Noncorrosive and nonstaining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; nonstaining.

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.

3.03 INSTALLATION

A. Install this work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Provide joint sealant installations complying with ASTM C1193.

C. Install bond breaker backing tape where backer rod cannot be used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

E. 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.

F. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Perform field quality control inspection/testing as specified in PART 1 under QUALITY
ASSURANCE article.

C. Remove and replace failed portions of sealants using same materials and procedures as
indicated for original installation.

END OF SECTION
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SECTION 083100
ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall-mounted access units.

1.02 REFERENCE STANDARDS

A. ITS (DIR) - Directory of Listed Products; Current Edition.

1.03 SUBMITTALS

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

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of
adjoining work.

1.04 QUALITY ASSURANCE

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

PART 2  PRODUCTS

2.01 ACCESS DOORS AND PANELS ASSEMBLIES

A. Wall-Mounted Security Units:

1. Location:  As indicated on drawings.

2. Panel Material:  ​Stainless steel ​.
3. Size:  ​16 by 64 inches (406 by 1625 mm) ​.

a. Verify size in field, intent is to match size of existing access panels installed for
similar use.

4. Door/Panel and Frame:  Heavy duty.

5. Security type lock as indicated.

6. Finish: Factory finish preferred, else field paint to match.

2.02 WALL- AND CEILING-MOUNTED ACCESS UNITS

A. Manufacturers:

1. ACUDOR Products Inc:  www.acudor.com/#sle.

2. Babcock-Davis ​​:  www.babcockdavis.com/#sle.

3. Cendrex, Inc:  www.cendrex.com/#sle.

4. Karp Associates, Inc ​​:  www.karpinc.com/#sle.

5. Nystrom, Inc ​​:  www.nystrom.com/#sle.

6. Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to proceeding with this work.

B. Prepare surfaces using methods recommended by manufacturer for applicable substrates in
accordance with project conditions.

3.03 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings, and secure units rigidly in place.

C. Position units to provide convenient access to concealed equipment when necessary.

END OF SECTION
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SECTION 083463
DETENTION SECURITY HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes the following:

1. Swinging steel detention doors.

2. Steel detention security door frames.

3. Steel detention security sidelight window frames.

4. Detention door accessories.

5. Food pass/ cuff port in door

1.02 DEFINITIONS

A. Uncoated Steel Sheet Thicknesses:  Indicated as the minimum thicknesses.

B. Metallic-Coated Steel Sheet Thicknesses:  Indicated as the minimum thicknesses of uncoated
base metals.

C. Stainless-Steel Sheet Thicknesses:  Indicated as the specified thicknesses for which over- and
under-thickness tolerances apply, according to ASTM A 480/A 480M.

D. Nominal Surface of Floor Covering:  Top surface of floor; for resilient tile and carpet, nominal
surface of floor covering is defined as top of concrete slab.

1.03 REFERENCES

A. ASTM A 167 and A 240, Stainless Steel Type 304

B. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, CS (Commercial Steel), Type B; with G60
zinc (galvanized) or A60 zinc-iron-alloy (galvannealed) coating designation.

C. ASTM A 666 Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate and Flat Bar

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

E. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, CS (Commercial Steel), Type B.

F. ASTM B 117 Standard Practice for Operation salt Spray (Fog) Apparatus

G. ASTM C 143 Standard Test Method for Slump of Hydraulic Cement Concrete

H. ASTM D 610 Standard Test Method for Evaluating Degree of Rusting on Painted Steel
Surfaces

I. ASTM D 714 Standard Test Method for Evaluating Degree of Blistering of Paints

J. ASTM D 1735 Standard Practice for Testing Water Resistance of Coatings Using Water Fog
Apparatus

K. ASTM F 1450 Standard Test Methods for Hollow Metal Swinging Door Assemblies for
Detention Facilities

L. ASTM F 1577 Standard Test Methods for Detention Locks for Swinging Doors

M. ASTM F 1592 Standard Test Methods for Detention Hollow Metal Vision Systems

N. ASTM F 1758 Standard Test Methods for Detention Hinges Used on Detention Grade Swing
Doors

O. ASTM F 2322 Standard Test Methods for Physical Assault on Vertical Fixed Barriers for
Detention and Correctional Facilities

P. NAAAM Hollow Metal Manual, all sections.

Q. ANSI / UL 752 Bullet-Resistance Equipment
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1.04 TESTING AND PERFORMANCE

A. Detention Doors:  Provide detention doors and frames that comply with Security Grade 1, or
Security Grade 3, whichever applies, according to the latest edition of ASTM F 1450, as
determined by testing manufacturer's standard products representing those indicated for this
Project.

B. Detention Sidelight and Borrowed-Light Frames:  Provide detention vision frames that comply
with ASTM F 1592 and removable glazing stop test according to HMMA 863, based on testing
manufacturer's standard units.

1.05 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative of detention door and frame manufacturer
for installation of units required for this Project.

B. Source Limitations:  Obtain detention doors and frames through one source from a single
manufacturer.

C. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.3, "Structural Welding Code--Sheet Steel."

1.06 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, core descriptions, label
compliance, fire-resistance rating, and finishes for each type of detention door, frame and
access panel, as specified.

B. Provide performance testing reports which support the testing requirements specified.

C. Shop Drawings:  For detention doors and frames.  Include conditions at openings, details of
construction, dimensions of profiles, and details of joints and connections.  Show anchorage
and accessories.  Include fastener types, sizes and spacing.  Identify each detention door and
frame using same reference numbers for openings as those on Drawings.

D. Shop Drawings:  For access panels.

1. Door and panel units:  Show types, elevations, lock type, thickness of metals, and full size
profiles of door members.

2. General:  Show connections of units and hardware to other Work.  Include schedules
showing location of each type and size of door and panel units.

E. Coordination Drawings:  Drawings of each opening, including detention door and frame, drawn
to scale and coordinating detention door hardware.  Show the following:

1. Locations, dimensions, and profiles of detention door hardware reinforcements.

2. Locations and installation details of detention door hardware.

3. Elevations of each detention door design type showing dimensions, locations of detention
door hardware, and preparations for power, signal, and electrified and pneumatic control
systems.

4. Details of each detention frame type.

5. Details of mortar boxes in detention frames for hardware and communication devices.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver detention doors and frames palleted, wrapped, or crated to provide protection during
transit and Project-site storage.  Do not use non-vented plastic.

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

1. Where frames are to be cast into precast concrete modules, take additional precautions,
including bracing for detention frames, to ensure that detention frames are not deformed
or damaged by concrete forces.

C. Inspect detention doors and frames, on delivery, for damage.  Minor damage may be repaired
provided refinished items match new work and are approved by Architect; otherwise, remove
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and replace damaged items as directed.

D. Store detention doors and frames under cover at building site.  Place units in a vertical position
with heads up, spaced by blocking, on minimum 4-inch- (100-mm-) high wood blocking.  Avoid
using non-vented plastic or canvas shelters that could create a humidity chamber.

1. If wrappers on detention doors become wet, remove cartons immediately.  Provide
minimum 1/4-inch (6-mm) space between each stacked detention door to permit air
circulation.

1.08 COORDINATION

A. Coordinate installation of anchorages for detention frames.  Furnish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver
such items to Project site in time for installation.

1.09 MAINTENANCE TOOLS

A. Tool Kit:  Provide twelve (12) bits for use with security fasteners, each packaged in a
compartmented kit configured for easy handling and storage.

1.10 WARRANTY

A. All work included in this section shall be warranted from defects in workmanship and quality for
a period of one (1) year from substantial completion.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Security Hollow Metal Manufacturers:  Unless pre-approved prior to bidding, provide products
by one of the following:

1. Claborn Manufacturing; Hartselle, AL

2. Trussbilt; New Brighton, MN

3. Habersham Metal Products Company; Cornelia, GA

2.02 MATERIALS

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

B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, CS (Commercial Steel), Type B.

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, CS (Commercial Steel), Type B; with G60
(Z180) zinc (galvanized) or A60 (ZF180) zinc-iron-alloy (galvannealed) coating designation.

D. Stainless-Steel Sheet:  ASTM A 240/A 240M, austenitic stainless steel, Type 304.

E. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

F. Concealed Bolts:  ASTM A 307, Grade A unless otherwise indicated.

G. Masonry Anchors:  Fabricated from same steel sheet as door face.

H. Post-installed Expansion Anchors in Concrete:  With capability to sustain, without failure, a load
equal to 4 times the load imposed, as determined by testing per ASTM E 488, conducted by a
qualified independent testing agency.

1. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633,
Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition (mild).

2. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 4)
for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for anchors.

3. Corrosion Protection:  Components fabricated from nickel-copper-alloy rods complying
with ASTM B 164 for UNS No. N04400 alloy.

I. Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
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attaching detention frames of type indicated.

J. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from corrosion-
resistant materials capable of sustaining, without failure, a load equal to 4 times the load
imposed, as determined by testing per ASTM E 488, conducted by a qualified independent
testing agency.

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 (ASTM A 47M)
malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as
needed, hot-dip galvanized per ASTM A 153/A 153M.

K. Embedded Plate Anchors:  Fabricated from mild steel shapes and plates, minimum 3/16 inch
(4.8 mm) thick; with minimum 1/2-inch- (12.7-mm-) diameter headed studs welded to back of
plate.

L. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy
welded.

M. Detention Door, Sidelight and Borrowed-Light Glazing:  Comply with Section 08 88 53 "Security
Glazing."

N. Grout-field installed by general contractor:  Comply with ASTM C 476, with a slump of 4 inches
(102 mm) for detention frames built into masonry, 8 to 11 inches (200 to 280 mm) for detention
frames installed in concrete as measured according to ASTM C 143/C 143M.

O. Epoxy Filler:  Bondo or other substitution acceptable to the Architect.

P. Electrical Conduit:

1. Raceways:  Circular raceways shall be 3/4” diameter U.L. approved rigid steel conduit,
intermediate metal conduit (IMC) or electrical metallic tubing (EMT), galvanized inside and
outside.

2. Raceway Fittings:  Fittings and couplings for conduit shall be galvanized or cadmium
plated compatible with conduit materials.  Fittings for rigid conduit and IMC shall be
threaded.

2.03 HOLLOW METAL DOORS

A. General:  Provide flush-design detention doors, 2 inches (50 mm) thick, of seamless hollow
construction, unless otherwise indicated.  Construct detention doors with smooth, flush surfaces
without visible joints or seams on exposed faces or stile edges.

1. Visible joints or seams around glazed, louvered panel inserts are permitted.

2. For single-acting swinging detention doors, bevel both vertical edges 1/8 inch in 2 inches
(3 mm in 50 mm).

B. Metallic Core Construction:  Provide the following core construction welded to both detention
door faces:

1. Steel-Stiffened Core:  0.042-inch- (1.0-mm-) thick, steel vertical stiffeners extending full-
door height, with vertical webs spaced not more than 4 inches (102 mm) apart, spot
welded to face sheets a maximum of 3 inches (76 mm) o.c.  Fill spaces between stiffeners
with insulation of minimum 0.6-lb/cu. ft. (9.6-kg/cu. m) density.

2. Truss-Stiffened Core:  0.013-inch- (0.3-mm-) thick steel, truncated triangular stiffeners
extending between face sheets and for full height and width of door; with stiffeners welded
to face sheets not more than 3 inches (76 mm) o.c. vertically and 2-3/4 inches (70 mm)
horizontally.  Fill spaces between stiffeners with insulation of minimum 0.8-lb/cu. ft.
density.

C. Vertical Edge Channels:  0.123-inch- (3.1-mm-) thick, continuous steel channel extending full-
door height at each vertical edge, with webs of channels flush with door edges; welded to top
and bottom channels to create a fully welded perimeter channel. Where continuous vertical
edge cannot be used due to edge mounted food pass provide additional channel reinforcing
continuously vertical at top and bottom of food pass opening from edge to edge to form
continuous reinforcing.
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D. Top and Bottom Channels:  0.123-inch- (3.1-mm-) thick metal channel spot welded, not more
than 4 inches (102 mm) o.c., to face sheets.

1. Reinforce tops and bottoms of detention doors with inverted horizontal channels of same
material as face sheet so flanges of channels are flush with bottom and top edges of face
sheets.

2. Close top edge with 0.074-inch- (1.8-mm-) thick closing channel of same material as face
sheet; welded so webs of channels are flush with top door edges to have no recessed
areas.

3. Close bottom edge with 0.074-inch- (1.8-mm-) thick closing channel of same material as
face sheet; welded so webs of channels are flush with bottom door edges to have no
recessed areas.

E. Hardware Reinforcement:  Fabricate reinforcing plates from same material as detention door
face sheets to comply with the following minimum thickness:

1. Full-Mortise Hinges and Pivots: 0.187 inch (4.7 mm) thick.

2. Maximum-Security Surface Hinges:  12 Ga. 10”channel with 3/8” x 1” x 6” back-up at each
hinge.

3. Strike Reinforcements:  10 ga. thick.

4. Slide-Device Hanger Attachments:  As recommended by device manufacturer.

5. Lock Fronts, Concealed Holders, and Surface-Mounted Closers:  0.093 inch (2.3 mm)
thick.

6. All Other Surface-Mounted Hardware:  0.093 inch (2.3 mm) thick.

7. Lock Pockets:  0.123 inch (3.1 mm) thick at secure side; welded to face sheet.

F. Frames shall be reinforced, drilled and tapped for all templated mortised hardware only, in
accordance with the final approved hardware schedule and templates provided by the
hardware supplier.

G. Loose Glazing Stops: Loose glazing stops shall be pressed steel angles, no less than   1-1/4” X
1 1/4” X 10 gauge.

1. Angle tops shall be butt and notch and tight fitting at the corner joints, and secured in

place with 1/4-28 special hardened tamperproof button head Torx security screws spaced
8" o.c. maximum and not more than 2 inches from each corner.

2. The frame underneath the glazing stops and the inside of the glazing stop shall be

chemically treated for maximum paint adhesion and painted with a rust-inhibitive primer
prior to installation in the frame.

H. Hardware Enclosures:  Provide enclosures and junction boxes for electrically operated
detention door hardware, interconnected with UL-approved, 1/2-inch- (12.7-mm-) diameter
conduit and connectors.

1. Enclosures for mechanical paracentric locks with lock mountings.  Provide unitized pocket
preparation, which after fabrication forms a one-piece box that provides for the lock
mounting plate to be recessed into the door such that, when secured in place, the
mounting plate outside surface is flush with the door face sheet.

a. Lock preparation shall be constructed from 0.123 inch (3.1 mm) steel, punched for
keying options as required, and drilled and tapped to receive lock mounting plate.

b. Finished preparation shall be a unitized lock pocket, which completely surrounds the
lock and is securely welded to both face sheets and the perimeter edge channel.

2. Provide 0.067 inch (1.7 mm) enclosed lock bolt keeper in edge of door for jamb-mounted
locks.

I. Interior Steel Detention Door Face Sheets:  Fabricated from hot-rolled steel sheets, metallic-
coated steel sheets where indicated and stainless steel sheets where indicated, and other
metal components from hot- or cold-rolled steel sheets.

1. Security Grade 1:  12 gauge thick steel, – provided at Segregation Cell doors only.
Provide galvanealed material where noted on architectural door schedule.
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2. Security Grade 3:  14 gauge thick steel – provided at all other interior Security Hollow
Metal (SHM) doors.  Provide galvanealed material where noted on architectural door
schedule.

2.04 HOLLOW METAL FRAMES

A. General:  Fabricate detention frames of full-welded unit construction, with corners mitered,
reinforced, and continuously welded full depth and width of detention frame.  Knockdown
frames are not acceptable.

B. Interior Steel Detention Frames:  Fabricated from hot-rolled steel sheets, metallic-coated steel
sheets where indicated and stainless steel sheets for stainless-steel detention doors, and other
metal components from hot- or cold-rolled steel sheets.

1. Security Grade 1:  12 gauge thick steel.  Provide galvanealed material where noted on
architectural door schedule.

C. Hardware Reinforcement:  Fabricate reinforcing plates from same material as detention frame
to comply with the following minimum thickness:

1. Full-Mortise Hinges and Pivots: 3/16" x full width of jamb x 10" in length.  The top hinge
shall be additionally reinforced with 3/16” formed angle welded both to hinge reinforcing
and frame face.

2. Strikes, Flush Bolts, and Closers:  0.187 inch (4.7 mm) thick.

3. Surface-Mounted Hardware:  12 ga. (2.66 mm) thick.

4. Provide a key cylinder protection pipe extension on all lock cover plates for wide jamb
electric locks.  Provide a 1/4” steel pipe that extends 1/4” beyond the face of the key
cylinder.  Weld attach the 3” diameter pipe extension to the cover plate at four locations.

D. Hardware Enclosures:  Provide enclosures and junction boxes for electrically operated
detention door hardware, and frame mounted communication devices interconnected with UL-
approved, 1/2-inch diameter conduit and connectors.

1. Provide enclosures with access for conduit, tapped holes for hardware and internal
fastener protection so fasteners will seat after frame is grouted full.

2. Electrical access boxes will not be permitted except at hardware pockets or
communication mortar boxes.  Provide knockout at top and bottom of each box to accept
conduit.

3. Lock pockets for jamb mounted locks:  Provide 0.123 inch (3.1 mm) thick steel enclosure
with:

a. Surface mounted cover, minimum 10 ga. thick steel plate with uniform beveled edges
on the side closest to the lock strike or frame rabbet, secured with a minimum of 8
flathead Torx security screws.

b. Secure lock to frame or pocket in accordance with lock manufacturer’s
recommendations for each lock type.

c. Provide concealed lock front preparation with frame rabbet cutout only to allow
passage of latch bolt and deadbolt actuator.  Lock front and case are not exposed.

d. Provide key access ports at locks keyed two sides or side opposite the door swing.
 Size key access port to accommodate paracentric keys on a key ring.

4. Provide conduit between electric lock pocket and door position switch and between back-
to-back communication boxes where scheduled for each frame.  All other conduit will be
field installed.

E. Mullions and Transom Bars:  Provide closed or tubular mullions and transom bars where
indicated.  Fasten mullions and transom bars at crossings and to jambs by butt-welding.
 Reinforce joints between detention frame members with concealed clip angles or sleeves of
same metal and thickness as detention frame.

F. Head Reinforcement:  Leave vertical mullions in detention frames open at top for grouting.

G. Grout Holes:  Provide grout holes in frames to be installed in existing wall or concrete wall
openings.  Weld 0.093-inch back reinforcing plate with 1-3/8” diameter hole to inside of frame.
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 Flush cover plate, same gauge as frame, to be shipped loose for field installation after frame is
grouted full.  Weld cover plate to frame and grind smooth for a seamless finish.

H. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls according
to ASTM A 153/A 153M, Class B.

I. Jamb Anchors:  Weld jamb anchors to detention frames near hinges and directly opposite on
strike jamb as required to secure detention frames to adjacent construction.  Locate jamb
anchors at 16” on center and as follows:

1. Detention Door Frames:  One additional anchor for each 16 inches (406 mm) or fraction
thereof more than 40 inches (1016 mm) in height.

2. Detention Sidelight and Borrowed-Light Frames:  One additional anchor for each 16
inches (406 mm) or fraction thereof more than 40 inches (1016 mm) in height.

3. Masonry Type:  Adjustable, corrugated or perforated, strap-and-stirrup anchors to suit
detention frame size; formed of same material and thickness as detention frame; with
strap not less than 2 inches (50 mm) wide by 10 inches (250 mm) long with hole in strap
for vertical wall reinforcing.

4. Embedment Type for Precast Concrete Walls: 0.187 inch (4.7 mm) thick x 6 inch long
embed, plates with two 0.375 inch diameter x 4” headed studs per embed.

a. Width of plate to be 1/2” greater than the depth of the frame.

b. Provide shims and weld both sides of frame to embed.

5. Post-installed Expansion Anchors for In-Place Concrete or Masonry:  Minimum 1/2-inch-
(12.7-mm-) diameter concealed bolts with expansion shields or inserts.  Provide conduit
spacer from detention frame to wall, welded to detention frame.  Reinforce detention
frames at anchor locations.

J. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, formed of
same material and thickness as detention frame, and as follows:

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners, welded
to bottom of jambs and mullions with at least four spot welds per anchor.

2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, allowing
not less than 2-inch (50-mm) height adjustment, welded to jambs and mullions with at
least 4 spot welds per anchor.  Terminate bottom of detention frames at finish floor
surface.

K. Rubber Door Silencers:  Except on weather-stripped detention doors, drill stops in strike jambs
to receive three silencers on single-detention-door frames and drill head jamb stop to receive
two silencers on double-detention-door frames.  Install plastic plugs to keep holes clear during
construction.

L. Grout Guards:  Provide grout guards of same material as detention frame, welded to detention
frame at back of hardware cutouts and glazing-stop screw and silencer preparations to close off
interior of openings and prevent mortar or other materials from obstructing hardware operation
or installation.

2.05 STOPS AND MOLDINGS

A. General:  Provide stops and moldings around glazed panels where indicated.

1. Frame Stops for Detention Doors:  Minimum 5/8 inch high, unless otherwise indicated.

2. Frame Stops for Detention Sidelights and Borrowed Lights:  Minimum 5/8 inch high,
unless otherwise indicated.

3. Glazing stops shall be 1-1/4” X 1-1/4” X 10 gauge.

B. Fixed Detention Door Moldings:  Formed from 12 ga. thick sheet reinforcing ‘Z’, of same
material as detention door face sheets, spot-welded to face sheets a maximum of 5 inches o.c.

C. Fixed Detention Frame Moldings:  Formed integral with detention frames, unless otherwise
indicated.  Form corners with butted or mitered hairline joints.
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D. Stops for Security Glazing:  Formed from 0.123-inch thick, pressed-steel angle.  Form corners
with butt and notch ends to be tight fitting at the corner joints.  Secure with minimum 1/4-28
pinned torx button head security machine screws spaced uniformly not more than 8 inches o.c.
and not more than 2 inches from each corner.

E. Deliver frames to project site with stops temporarily secured with 2 Torx 1/4-28 security screws.
 Ship security screws (plus 10% spare) in appropriate containers labeled and tagged to match
detention frames.

F. Coordinate rabbet width between fixed and removable stops with type of glass or panel and
type of installation indicated.

2.06 ACCESSORIES

A. Food Pass / Cuff Port Openings in doors:  Provide a flush type food pass door at the leading
edge of the hollow metal door.  The food pass opening shall be fabricated from minimum 12 ga.
interior channels, securely welded to the inside of both face sheets. Reinforcing for food pass
locks shall be 10 ga. channels or pockets. The clear opening shall be as depicted on the
architectural drawings. The door shall be constructed of minimum 12 ga. body and shall have a
7 ga. backup plate securely welded and finished smooth so as to be flush to the inside door
skin. Doors to contain flush pull for outside access and to be affixed by a welded 10 ga.
continuous hinge with 1/4” diameter pin. Lock to be Sothern Steel 1010AM.

2.07 FABRICATION

A. Fabricate detention doors and frames rigid, neat in appearance, and free of defects, warp, or
buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness
of metal.  Weld exposed joints continuously; grind, fill, dress, and make smooth, flush, and
invisible.  Where practical, fit and assemble units in manufacturer's plant.  To ensure proper
assembly at Project site, clearly identify work that cannot be permanently factory assembled
before shipment.

1. Fabricate detention doors and frames to comply with manufacturing tolerances indicated
in HMMA 863.

B. Continuously weld detention frame corners, with contact edges closed tight and faces mitered.

C. Fabricate multiple-opening detention frames with mullions that have closed tubular shapes and
with no visible seams or joints.

D. Exposed Fasteners:  Provide countersunk security fasteners for exposed screws and bolts,
unless otherwise indicated.

E. Hardware Preparation:  Factory-prepare detention doors and frames to receive mortised
hardware, including cutouts, reinforcement, mortising, drilling, and tapping, according to final
door hardware schedule and templates provided by detention door hardware supplier.  Comply
with applicable requirements in DHI A115 Series for detention door and frame preparation for
door hardware.

1. Reinforce detention doors and frames to receive surface-mounted door hardware.  Drilling
and tapping may be done at Project site.

2. Locate door hardware as indicated or, if not indicated, according to HMMA 863, "Guide
Specifications for Detention Security Hollow Metal Doors and Frames.”

F. Factory-cut openings in detention doors for accessories.

G. Welding:  Weld components to comply with referenced AWS standard.  Weld before finishing
components to greatest extent possible.  Remove weld spatter and welding oxides from
exposed surfaces by descaling or grinding.

H. Glazing Channels:  Provide minimum clearances for thickness and type of glass indicated,
according to GANA's "Glazing Manual."

I. Security Fasteners:  Fabricate detention doors and frames using security fasteners with head
style appropriate for fabrication requirements, strength, and finish of adjacent materials, except
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that a maximum of two different sets of tools shall be required to operate security fasteners for
Project.  Provide stainless-steel security fasteners in stainless-steel materials, exterior doors
and frames and interior doors and frames located in wet areas.

2.08 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Finish detention doors and frames after assembly.

2.09 METALLIC-COATED STEEL FINISHES

A. Surface Preparation:  Clean surfaces with non-petroleum solvent so surfaces are free of oil and
other contaminants.  After cleaning, apply a conversion coating suited to organic coating to be
applied over it.  Clean welds, mechanical connections, and abraded areas and apply
galvanizing repair paint specified below to comply with ASTM A 780.

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel,
complying with SSPC-Paint 20.

2. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately
after surface preparation and pretreatment.  Apply a smooth coat of even consistency to
provide a uniform dry film thickness of not less than 0.7 mils (0.02 mm).

3. Shop Primer:  Manufacturer's or fabricators standard, fast-curing, lead- and chromate-free
primer complying with ANSI A224.1 acceptance criteria; recommended by primer
manufacturer for zinc-coated steel; compatible with substrate and field-applied finish paint
system indicated; and providing a sound foundation for field-applied topcoats despite
prolonged exposure.

B. Steel Sheet Finishes

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning";
remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill
scale and rust, if present, from uncoated steel, complying with SSPC-SP 3, "Power Tool
Cleaning," or SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately
after surface preparation and pretreatment.  Apply a smooth coat of even consistency to
provide a uniform dry film thickness of not less than 0.7 mils (0.02 mm).

3. Shop Primer:  Manufacturer's or fabricators standard, fast-curing, corrosion-inhibiting,
lead- and chromate-free, universal primer complying with ANSI A224.1 acceptance
criteria; compatible with substrate and field-applied finish paint system indicated; and
providing a sound foundation for field-applied topcoats despite prolonged exposure.

2.10 QUALITY CONTROL

A. Owner may select one detention door at random from detention doors delivered to Project and
have it cut in half or otherwise taken apart for verification that construction complies with
requirements.

1. Should examination disclose door construction at variance from that specified, the door
manufacturer shall, upon direction of the Architect-Engineer, replace all doors shipped to
the project, as of the date of inspection, with doors constructed in conformance with
project specifications.  Under conditions of non-conformity, the door manufacturer shall
pay for the destroyed door, replacement doors and related labor.

2. Should examination prove the door was constructed in conformance with the
specifications; the Owner will pay to replace the destroyed door and related labor.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of detention
doors and frames.
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1. Examine rough-ins for embedded and built-in anchors to verify actual locations of
detention frame connections before detention frame installation.

2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of detention doors and frames.

B. Inspect built-in and cast-in anchor installations before installing detention frames to verify that
anchor installations comply with requirements.  Prepare inspection reports.

1. Remove and replace anchors where inspections indicate that they do not comply with
specified requirements.  Reinspect after repairs or replacements are made.

2. Perform additional inspections to determine compliance of replaced or additional work.
 Prepare inspection reports.

C. Verify locations of detention doors and frames with those indicated on Coordination Drawings.

D. For material whose orientation is critical for its performance as a ballistic barrier, verify
installation orientation.

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

3.02 PREPARATION

A. Prior to installation and with spreaders removed, adjust detention frames for squareness,
alignment, twist, and plumb to the following tolerances:

1. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90
degrees from jamb and perpendicular to frame head.

2. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line
parallel to plane of face.

3. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of door rabbet.

4. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a perpendicular line
from head to floor.

3.03 INSTALLATION

A. General:  Install detention doors and frames plumb, rigid, properly aligned, and securely
fastened in place, complying with Drawings, Coordination Drawings, DHI A115.IG, and
manufacturer's written recommendations.

B. Detention Frames:  Install detention frames for detention doors, transoms, sidelights, borrowed
lights and other openings, of sizes and profiles indicated.

1. Set masonry anchorage devices where required for securing detention frames to in-place
concrete or masonry construction.

a. Set anchorage devices opposite each anchor location according to details on Shop
Drawings and anchorage device manufacturer's written instructions.  Leave drilled
holes rough, not reamed, and free of dust and debris.

2. Embedment-Masonry-Type Jamb Anchors:  Weld wall angle anchors to embedded steel
plates to match locations of detention frame angle anchors.  Remove jamb faces from
detention frames and set detention frames into opening until detention frame anchors
contact and match embedded anchors.  Weld detention frame anchors to embedded
anchors with 1-inch- (25-mm-) long welds at each end of angle.  Reinstall jamb faces of
detention frames.

3. Post-installed Expansion Jamb Anchors:  After bolt is tightened, weld bolt head to provide
non-removable condition.  Grind, dress, and finish smooth welded bolt head.

4. Floor anchors may be set with powder-actuated fasteners instead of post-installed
expansion anchors if so indicated on Shop Drawings.

5. Placing Detention Frames:  Set detention frames accurately in position; plumbed, aligned,
and braced securely until permanent anchors are set.  After wall construction is complete,
remove temporary braces and spreaders, leaving surfaces smooth and undamaged.

a. At fire-rated openings, install detention frames according to NFPA 80.
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b. Field splice only at approved locations.  Weld, grind, and finish as required to conceal
evidence of splicing on exposed faces.

c. Install detention frames with removable stops located on secure (non-inmate) side of
opening.

6. Assemble detention frames fabricated in sections.  Install angle splices at each corner, of
same material and thickness as detention frame, and extend at least 4 inches (102 mm)
on both sides of joint.

7. Continuously weld and finish smooth joints between faces of abutted, multiple-opening,
detention frame members.

8. Field Welding:  Comply with the following requirements:

a. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

b. Obtain fusion without undercut or overlap.

c. Remove welding flux immediately.

d. At exposed connections, finish exposed welds and surfaces smooth and blended so
no roughness shows after finishing and contour of welded surface matches that of
adjacent surface.

9. Grout-field installed by general contractor:  Fill space between detention frames and
concrete or masonry with grout.  Install grout in lifts and take other precautions, including
bracing detention frames, to ensure that detention frames are not deformed or damaged
by grout forces.  If a light consistency grout (greater than 5.0 inch slump in accordance
with ASTM C 143) is to be used, special precautions shall be taken in the field by the
Installer to protect tapped holes, electrical knock-outs, lock pockets, grout guards, junction
boxes, etc., in the frames.

C. Swinging Detention Doors:  Fit non-fire-rated detention doors accurately in their respective
detention frames, with the following clearances:

1. Between Doors and Frames at Jambs and Head:  1/8 inch (3.2 mm).

2. Between Edges of Pairs of Doors:  1/8 inch (3.2 mm).

3. At Door Sills with Threshold:  1/8 inch over threshold.

4. At Door Sills without Threshold:  5/8 inch (15.9 mm).

D. Comply with installation tolerances indicated in NAAMM-HMMA 863.

E. Glazing:  Comply with installation requirements in Section 08 88 53 "Security Glazing," unless
otherwise indicated.

3.04 FIELD QUALITY CONTROL

A. Inspect installed products to verify compliance with requirements.  Prepare inspection reports
and indicate compliance with and deviations from the Contract Documents.

B. Remove and replace detention work where inspections indicate that work does not comply with
specified requirements.

C. Perform additional inspections to determine compliance of replaced or additional work.
 Prepare inspection reports.

D. Prepare field quality-control certification that states installed products and their installation
comply with requirements in the Contract Documents.

3.05 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items just before final inspection.
 Leave work in complete and proper operating condition.  Remove and replace defective work,
including detention doors, frames, steel grating, and door accessories, that are warped, bowed,
or otherwise unacceptable.

B. Clean grout and other bonding material off detention doors and frames immediately after
installation.
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C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of
prime coat and apply touchup of compatible air-drying primer.

1. After finishing smooth field welds, apply air-drying primer.

D. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION
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SECTION 088853
SECURITY GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. ​Security glazing ​.

B. Glazing accessories.

1.02 RELATED REQUIREMENTS

A. Section 08 34 63:  Detention Security Hollow Metal Doors and Frames.

1. For hollow metal frames receiving security glazing

1.03 SUBMITTALS

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

B. Product Data:  ​​Submit manufacturer's technical data describing products, and manufacturer's
signed statement that such products do no fail to meet the herein specified ballistic and
physical attack retention requirements ​​.

C. Shop Drawings:  Indicate ​quantities, types, and locations ​.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

B. Coordination: The security glazing subcontractor shall coordinate his requirements with the
security frame subcontractor to ensure that frames are provided with the required bite, edge,
face clearance, and proper pocket tolerances for proper installation of glass assemblies.

C. Warranty: Manufacturer's five year warranty against defects, workmanship, materials,
discoloration, cracking of core materials, and delamination. The Contractor shall be responsible
for following the receommendations of the manufacturer to ensure warranty.

1.05 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide ​5 year ​ manufacturer warranty for ​glazing ​. Complete forms in
​Owner ​'s name and register with manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ​Acceptable manufacturers: ​.
1. Global Security Glazing.

2. Sheffield Plastics.

3. LTI Smart Glass

B. Substitutions:  See Section 016000 - Product Requirements.

2.02 POLYCARBONATE SECURITY GLAZING

A. Monolithic polycarbonate security glass is to be the following type:

1. Monolithic Polycarbonate units of thickness required to meet the physical attack retention
requirements of Security grade 3 per ASTM F 1915.

a. Glazing to be 20 minute attack rated

2. Units to have abrasion and graffiti/ scratch/ anti-yellowing resistant coating or equivalent
for a period of 10 years.

3. Provide safety glazing labeling.

2.03 GLAZING ACCESSORIES

A. Provide cleaners, sealers, primer, setting blocks, spacers, shims, and other accessories made
by or recommended by glass assumbly manufacturers for conditions of installation in each
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case.

PART 3  EXECUTION

3.01 PREPARATION

A. Field measure frames to determin actual sizes for security glazing materials.

B. Remove applied glazing stops and their fasteners. Clean glazing channel, or other framing
members to receive glass, immediately before glazing.

C. Clean and inspect all surfaces of security glazing before installation.

3.02 INSTALLATION

A. Glazing channel depths are intended to provide for necessary bite on the glass. The
manufacturer of glazing shall approve rabbet depth. The installer is responsible for correct
glass size for each opening, within the tolerances and necessary dimensions established, and
for informing frame fabricators of required glazing channel widths to allow proper glazing
compound thicknesses.

B. Install Product: Glazing shall be bedded in glazing compound, back puttied, secured in place.
Apply glazing compound uniformly, in straight lines, with clean-cut corners, then secure glazing
with glazing stops and security screws.

C. Comply with combined recommendations of glazing manufacturer and manufacturer of glazing
compounds and other materials used in glazing, expcet where more stringent requirements are
shown or specified, and except where manufactuere's tehcnical representatives provide written
directions.

3.03 CLEANING AND PROTECTION

A. Remove label from glass after installation.

B. Clean security glazing with a soft, clean, grit-free cloth and mild soap, detergent, or slightly
acidic cleaning solution. Immediately rinse with clean water and remove excess rinse water with
clean squeegee.

C. Remove grease and miscellaneous glazing materials with commerical solvent. Follow with
normal wash and rinse. Take care to not damage glazing or seals.

D. Protect security glazing from breakage by applying crossed streams to framing, away from
glass. Do no apply markers or sign of any type to surface of glazing.

END OF SECTION
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SECTION 092116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal stud wall framing.

B. Metal channel ceiling framing.

C. Gypsum wallboard.

1.02 REFERENCE STANDARDS

A. AISI S220 - North American Standard for Cold-Formed Steel Nonstructural Framing; 2020.

B. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing; 2015, with
Errata (2020).

C. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members; 2015.

D. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories; 2020.

E. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

F. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2023.

G. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

H. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

I. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior
Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2023.

J. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

K. GA-216 - Application and Finishing of Gypsum Panel Products; 2021.

1.03 SUBMITTALS

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

B. Product Data:

1. Provide data on ​metal framing, gypsum board, and accessories ​.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

2.02 METAL FRAMING MATERIALS

A. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S220 or
equivalent.

B. Manufacturers - Metal Framing, Connectors, and Accessories:

1. ClarkDietrich ​​:  www.clarkdietrich.com/#sle.

2. Jaimes Industries ​​: www.jaimesind.com/#sle.

3. MarinoWARE ​​:  www.marinoware.com/#sle.

4. Phillips Manufacturing Co ​​:  www.phillipsmfg.com/#sle.

5. R-stud ​​:  www.rstud.com/#sle.

6. SCAFCO Corporation ​​:  www.scafco.com/#sle.

7. Steel Construction Systems ​​:  www.steelconsystems.com/#sle.

8. Substitutions:  See Section 016000 - Product Requirements.
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C. Nonstructural Framing System Components:  AISI S220; galvanized sheet steel, of size and
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf (L/120 at 240 Pa).

1. Studs:  C-shaped ​​.
2. Runners:  U shaped, sized to match studs.

3. Ceiling Channels:  C-shaped.

2.03 BOARD MATERIALS

A. Impact Resistant Wallboard:

1. Application: ​Ceiling in holding cell ​.
2. Surface Abrasion: Level 3, minimum, when tested in accordance with ASTM

C1629/C1629M.

3. Indentation:  Level 1, minimum, when tested in accordance with ASTM C1629/C1629M.

4. Soft Body Impact:  Level 3, minimum, when tested in accordance with ASTM
C1629/C1629M.

5. Hard Body Impact:  Level 2, minimum, when tested in accordance with ASTM
C1629/C1629M.

6. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

7. Paper-Faced Type:  Gypsum wallboard, as defined in ASTM C1396/C1396M.

8. Type:  Fire-resistance-rated Type X, UL or WH listed.

9. Thickness:  5/8 inch (16 mm).

10. Edges:  Tapered.

11. Paper-Faced Products:

a. American Gypsum Company; M-Bloc IR Type X:  www.americangypsum.com/#sle.

b. CertainTeed Corporation; Extreme Impact Resistant Drywall with M2Tech:
 www.certainteed.com/#sle.

c. Gold Bond Building Products, LLC provided by National Gypsum Company; Gold
Bond XP Hi-Impact Gypsum Board:  www.goldbondbuilding.com/#sle.

d. USG Corporation; Sheetrock Brand Mold Tough VHI Firecode X Panels 5/8 in. (15.9
mm):  www.usg.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

2.04 GYPSUM BOARD ACCESSORIES

A. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless noted otherwise.

1. Corner Beads:  Low profile, for 90 degree outside corners.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C1007AISI S220 and manufacturer's
instructions.

B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

C. Studs:  Space studs at 16 inches on center (at 406 mm on center).

1. Extend partition framing to structure where indicated and to ceiling in other locations.

2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in
accordance with manufacturer's instructions.

3.03 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.
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3.04 PROTECTION

A. Protect installed gypsum board assemblies from subsequent construction operations.

END OF SECTION
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SECTION 096500
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient base.

B. Installation accessories.

1.02 REFERENCE STANDARDS

A. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.

B. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings; 2018.

1.03 SUBMITTALS

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

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum three years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Maintain temperature in storage area between 55 degrees F (13 degrees C) and 90 degrees F
(72 degrees C).

B. Protect roll materials from damage by storing on end.

1.06 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F (21 degrees C) to achieve temperature stability.  Thereafter,
maintain conditions above 55 degrees F (13 degrees C).

PART 2  PRODUCTS

2.01 SHEET FLOORING

2.02 RESILIENT BASE

A. Resilient Base ​​:  ASTM F1861, ​Type TS, rubber, vulcanized thermoset ​​; profile/ style to match
existing ​.
1. Manufacturers:

a. Johnsonite, a Tarkett Company ​​:  www.johnsonite.com/#sle.

b. Mannington Commercial ​​:  www.manningtoncommercial.com#sle.

c. Roppe Corporation ​​: www.roppe.com/#sle.

d. ​Armstrong: www.armstrongflooring.com ​.
e. Substitutions:  See Section 016000 - Product Requirements.

2. Height:  Match height of existing rubber base in area.

3. Thickness:  0.125 inch (3.2 mm).

4. Finish:  Satin.

5. Color:  ​Match existing ​.

2.03 ACCESSORIES

A. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring
manufacturer.

B. Moldings, Transition and Edge Strips:  ​Rubber reducer strip ​.
1. Manufacturers:

a. Mannington Commercial ​​:  www.manningtoncommercial.com#sle.
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b. ​Basis of Design: Roppe #21 reducer strip, position under door, secure w/ tamper-
resistant adhesive ​.

c. Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

3.02 PREPARATION

A. Remove existing resilient flooring and flooring adhesives; follow the recommendations of RFCI
(RWP).

B. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.

3.04 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches (45 mm) between
joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

3.05 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

END OF SECTION
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SECTION 097863
SAFETY PADDING

PART 1 - GENERAL

1.01  SUMMARY

A. Section Includes:

1. Safety padding for walls, floors, doors, and frames at padded cells as indicated on
drawings and specified herein.

2. Top coat without safety padding for ceiling at padded cell to match urethane coating on
safety padding.

1.02 SUBMITTALS

A. Product Data:  For each type of safety padding, panel edge, core material, and mounting
indicated.

B. Shop Drawings:  For safety padding.  Include mounting details; details at panel head, base,
joints, and corners; and details at ceiling, floor, and wall intersections.  Indicate panel edge and
core materials.

1. Include elevations showing materials, dimensions, sections, thickness, coverage rates,
method of anchoring, etc.

2. Shop Drawings shall show sizes of all vertical panels, inlcuding numbering that
corresponds to installation drawings.

C. Samples for Verification:  Submit three (3) samples, minimum 3" x 3" in size, for approval and
acceptance of protection padding system for use in safety cells or holding rooms.

D. Maintenance Data:  For safety padding floor and wall panels to include in maintenance
manuals.

1. Submit two (2) copies of resin manufacturer's written maintenance instructions.
 Instructions shall contain manufacturer's recommend cleaning materials and detailed
procedures for minor repairs.

E. Upon completion of the work, Contractor for work under this section shall certify in writing that
all materials used comply with this specification.

1.03 QUALITY ASSURANCE

A. Manufacturers shall have not less than ten (10) years experience in design and fabrication of
safety padding systems.

1. Manufacturers shall have evidence upon request of five (5) other installations which are
commensurate in size and similar in construction.

B. Fire-Test-Response Characteristics:  Provide safety padding meeting the following as
determined by testing identical products by UL or another testing and inspecting agency
acceptable to authorities having jurisdiction:

1. Surface-Burning Characteristics:  As determined by testing per ASTM E 84.

a. Flame-Spread Index:  20 or less.

b. Smoke-Developed Index:  450 or less.

2. Material shall be self-extinguishing.

1.04  PROJECT CONDITIONS

A. Environmental Limitations:  Do not install safety padding until spaces are enclosed and weather
tight, wet work in spaces is complete and dry, work at and above ceilings is complete, and
ambient temperature and humidity conditions are maintained at the levels indicated for Project
when occupied for its intended use.

1. A minimum temperature of 50°F shall be maintained for the duration of the installation.

B. Field Measurements:  Verify locations of safety padding and actual dimensions of openings and
penetrations by field measurements before fabrication to ensure proper fit.
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1.05 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which Manufacturer and Installer agree to
repair or replace components of safety padding that fail in materials or workmanship within
specified warranty period.

1. Failures include, but are not limited to, the following:

a. Fabric sagging, distorting, or releasing from panel edge

b. Warping of core.

c. Loss of adhesion or resiliency.

d. Delamination.

e.

f. Deterioration of vertical joints.

g. Peeling or cracking of wearing coats (not caused by harsh cleaners).

2. Warranty does not cover damage caused by sharp or burning objects.

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

PART 2  PRODUCTS

2.01  MANUFACTURERS

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

1. Marathon Engineering Corporation, 5615 2nd Street West, Lehigh Acres, FL 33971,
239-303-7378, W: www.goldmedalsafetypadding.com

2.02  SAFETY PADDING MATERIALS

A. Safety padding materials as hereinafter specified shall be a synthetic resinous material.

1. Substitutions or a closed-cell polyvinyl chloride or other types of synthetic surfacing
material will not be permitted.

B. Isocyanate resin material used in surfacing, fill at vertical joints and holes for fasteners, and for
wearing coats shall meet the following minimum physical properties when cured.

1. Weight:  Approximately 5 lbs. per square foot.

2. Hardness Range: 45 - 50 Shore A-2 (ASTM D2240).

3. Tensile Strength Range:  300 psi minimum (ASTM D412).

4. Temperature Stability:  Essentially unaffected from 20 degrees F to 120 degrees F.

5. Moisture Absorption:  0.8% to 1.05 % by weight.

6. Compression Set: 90% recovery after 72 hours.

7. Compression Properties:  30 psi to 70 psi at 50% modulus.

8. Elongation at break:  150% typical (ASTM D412).

9. Fungus Resistance:  Complete.

C. All material must be able to be repaired in the field by the facility’s maintenance staff in order to
maximize cost effectiveness during the product’s life cycle. The product manufacturer must sell
repair kits to aid the facility with any repairs

D. Vertical Wall Panels:  All vertical wall panels shall be prefabricated.  Overall wall panel
thickness is 1 ½-inch thick consisting of 1-inch nominal safety padding bonded to 7/16 inch
thick oriented strand board.

E. Door Jambs:  Door jambs shall be 1/2-inch thick safety padding with a durometer of 60 plus or
minus 5, for a total of 1” thickness on door jambs.

F. Floor Panels:  Floor panels shall be prefabricated. Overall floor panel thickness is 1 1/4--inch
thick consisting of 3/4-inch nominal safety padding bonded to 7/16 inch thick oriented strand
board.

G. Vertical joints between panels shall be sealed to produce an overall monolithic surface.

H. Color of urethane surfacing and wearing coats shall be as selected by the architect from the
manufacturer's standard colors.
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I. All material must be able to be repaired in the field by the facility’s maintenance staff in order to
maximize cost effectiveness during the product’s life cycle. The product manufacturer must sell
repair kits to aid the facility with any repairs

2.03  MISCELLANEOUS MATERIALS

A. Primer for concrete floors, plywood backing, and metal doors shall be of type as recommended
by the safety padding manufacturer.

B. Concealed Fasteners.

1. Fasteners for use in securing vertical panels shall be as recommended by manufacturer.
Expansion shield type anchors shall be used where attachment is made directly to
masonry walls.

C. Half Saddle Threshold:  BHMA A156.21; extruded aluminum fabricated to full width of opening
indicated. Secure with security fasteners.

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Pemko
Manufacturing Co. 252A Half Saddle Threshold or comparable product by one of the
following:

a. Hager Companies.

b. National Guard Products.

c. Reese Enterprises, Inc.

d.  Zero International.

D. Exposed Security Fasteners:   Provide drive-system type, head style, material, and protective
coating as required for assembly, installation, and strength, and as follows:

1. 1. Drive-System Type:  Pinned Torx-Plus.

2. 2. Fastener Strength:  120,000 psi (827 MPa).

3. 3. Head Style: Pinned Torx socket head cap, button, flat, oval, countersunk or low head;
as required by installation/application or as otherwise specified.

4. 4. Fastener Base Material: Austenitic stainless steel, ASTM F 879 (ASTM F 879M), Group
1 CW, unless required otherwise for particular strength or finish.

5. 5. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to, the
following:

a. Holo-Krome; a Danaher corporation.

b. Safety Socket LLC.

c. Tamper-Pruf Screws.

d. Textron Fastening Systems; Textron Inc.

PART 3  EXECUTION

3.01  EXAMINATION

A. Examine surfaces and conditions to receive work under this section for compliance with
requirements, installation tolerances, and other conditions affecting performance of safety
padding system.  Notify the Architect in writing if surfaces are not satisfactory for application of
materials.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
 Commencement of work constitutes acceptance of surfaces.

3.02 PREPARATION

A. A. Surfaces to receive safety padding shall be free from oil, dirt, dust, paint, and other foreign
materials. Sweep, vacuum and damp mop when necessary to remove dust.

1. Floor: Fill small cracks which would interfere with a satisfactory installation. Moisture test
concrete floors before beginning installation to determine the dryness of concrete.

3.03  VERTICAL PANEL INSTALLATION

A. All vertical panels shall be prefabricated in the shop as hereinafter specified and mechanically
fastened to walls.  (Adhesive application of panels will not be allowed).  NOTE: All vertical
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panels shall be installed prior to applying resin surfacing to floors.

B. Panels at windows shall be fabricated as detailed on the drawings.  After panels are installed,
provide an over pour of resin as hereinafter specified on upper portion of horizontal window
mullion.

C. Panels shall be mechanically fastened to masonry walls.  Fasteners shall be spaced not to
exceed 12 inches on center vertically and horizontally on masonry walls.  (Space fasteners not
more than 1 inch from panel edges).  Panels shall be installed with 1/8 inch +/- 1/4 inch space
between adjacent panels. All fasteners shall be concealed.  At all fastener locations, holes shall
be drilled through resin surfacing to plywood backing; holes to be slightly larger than fastener
head.

D. At completion of panel installation, all vertical joints between panels and holes through face of
panels for fasteners shall be filled with two part epoxy mateiral.  All voids occurring at panel
tops shall receive a continuous bead of resin fill.  After resin fill has completely cured,
sandpaper filled areas flush and smooth with resin panels.

3.04  FLOOR AND DOOR INSTALLATION

A. After concrete and metal surfaces have thoroughly cleaned, apply one (1) coat of primer as
recommended by the manufacturer.

B. An over pour of resin shall be placed over the primed surfaces to a minimum thickness of 1/2
inch.  Over pour of urethane shall be installed to meet and joint all vertical surfaces to produce
a monolithic surface, free of voids or cracks.

3.05 CEILING INSTALLATION

A. Prepare ceiling surface without safety padding to receive final textured coating to match
adjacent walls.

3.06 FINAL SURFACING

A. After all materials have been placed on vertical and floor areas and sanded properly, one coat
of textured coating should be applied to walls, doors, floor and ceiling.

3.07 PROTECTION

A. Protect safety padding finishes.

B. Replace damaged safety padding as directed by the Architect.

3.08 CLEANING

A. Clean safety padding on completion of installation to remove dust and other foreign materials
according to manufacturer's written instructions.

END OF SECTION
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SECTION 099123
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.

D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and
operating parts of equipment.

5. Stainless steel, anodized aluminum, bronze, terne-coated stainless steel, and lead items.

6. Marble, granite, slate, and other natural stones.

7. Floors, unless specifically indicated.

8. Glass.

9. Acoustical materials, unless specifically indicated.

10. Concealed pipes, ducts, and conduits.

1.02 REFERENCE STANDARDS

A. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Based Materials; 2020.

B. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

1.03 SUBMITTALS

A. See Section 013000 - 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 products to be used in project; include
description of each system.

1.04 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the type of work specified ​with
minimum 3 years experience and approved by manufacturer ​.

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 paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.
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1.06 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 fc (860 lux) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Paints:

1. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

2. Benjamin Moore; www.benjaminmoore.com.

3. Scuffmaster; www.scuffmaster.com.

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. Paint I-OP-MD-DT -  Medium Duty Door/Trim:  For surfaces subject to frequent contact by
occupants, including metals and wood:

1. Medium duty applications include ​doors, door frames, and railings ​.
2. Two top coats and one coat primer.

3. Top Coat(s):  Interior Epoxy-Modified Latex; MPI #115 or 215.

a. Products:

1) Sherwin-Williams Waterbased Catalyzed Epoxy, Semi-Gloss.

4. Top Coat Sheen:

a. Satin:  MPI gloss level 4; use this sheen at all locations.

5. Primer:  As recommended by top coat manufacturer for specific substrate.

B. Durable Paint Interior Surfaces to be painted, unless otherwise indicated: Including gypsum
board, concrete masonry units, and brick.

1. Two top coats and one coat primer.

2. Top Coat(s): ScrubTough Max.

a. Products:

1) Scuffmaster; www.scuffmaster.com

2) Substitutions: See Section 01 60 00 - Product Requirements.

3. Primer: As recommended by top coat manufacturer for specifc substrate.

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.

1. Alkali Resistant Water Based Primer; MPI #3.

a. Products:

1) Sherwin-Williams Loxon Water Blocking Primer/Finish.

2) Substitutions:  See Section 016000 - Product Requirements

2. Interior/Exterior Latex Block Filler; MPI #4.

a. Products:
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1) Sherwin-Williams ConFlex Block Filler. (MPI #4)

2) Substitutions:  See Section 016000 - 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 affect 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 is below the following maximums:

1. Gypsum Wallboard:  12 percent.

2. 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 repair existing paints or finishes that exhibit surface defects.

D. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

E. Seal surfaces that might cause bleed through or staining of topcoat.

F. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach. Rinse with clean water and allow surface to dry.

G. Masonry:

1. Remove efflorescence and chalk. Do not coat surfaces if moisture content, alkalinity of
surfaces, or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions. Allow to dry.

H. Gypsum Board:  Fill minor defects with filler compound. Spot prime defects after repair.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

D. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

E. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

F. Dark Colors and Deep Clear Colors:  Regardless of number of coats specified, apply as many
coats as necessary for complete hide.

G. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just prior
to applying next coat.
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H. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for general requirements for field inspection.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.06 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

3.07 SCHEDULE

A. Paint colors: Match all existing painted finishes in project area, unless noted otherwise.

B. PNT-1: Field Paint: Gypsum ceiling and CMU: Sherwin Williams SW 7040 Shoji White.

C. PNT-2: Door paint: Detention grade steel: Sherwin Williams SW 7047 Porpoise.

END OF SECTION
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SECTION 210500
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Above ground piping.

B. Buried piping.

C. Escutcheons.

D. Expansions - hose and braid.

E. Fire rated enclosures.

F. Mechanical couplings.

G. Pipe hangers and supports.

H. Pipe sleeves.

I. Pipe sleeve-seal systems.

1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.

B. Section 211300 - Fire-Suppression Sprinkler Systems:  Sprinkler systems design.

1.03 SUBMITTALS

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

B. Product Data:  Provide manufacturer's catalog information.  Indicate valve data and ratings.

C. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, and floor and wall
penetration seals.  Indicate installation, layout, weights, mounting and support details, and
piping connections.

D. Manufacturer's qualification statement.

E. Installer's qualification statement.

F. Project Record Documents:  Record actual locations of components and tag numbering.

G. Operation and Maintenance Data:  Include installation instructions and spare parts lists.

1.04 QUALITY ASSURANCE

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

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section.

1. Minimum three years experience.

C. Products Requiring Electrical Connection:  Listed and classified as suitable for the purpose
specified and indicated.

D. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store valves in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.
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PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Welding Materials and Procedures:  Comply with ASME BPVC-IX.

B. Provide system pipes, fittings, sleeves, escutcheons, seals, and other related accessories.

2.02 ABOVE GROUND PIPING

A. Steel Pipe: ASTM A53/A53MSchedule 40, ASTM A135/A135MSchedule 10, ASTM
A795/A795MStandard Weight or ASME B36.10MSchedule 40, black.

1. Steel Fittings: ASME B16.9, wrought steel, buttwelded, ASME B16.25, buttweld ends,
ASTM A234/A234M, wrought carbon steel or alloy steel, ASME B16.5, steel flanges and
fittings or ASME B16.11, forged steel socket welded and threaded; with double layer, half-
lapped polyethylene tape.

2. Cast Iron Fittings:  ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded
fittings.

3. Malleable Iron Fittings:  ASME B16.3, threaded fittings and ASTM A47/A47M.

4. Mechanical Grooved Couplings:  Malleable iron housing clamps to engage and lock, "C"
shaped elastomeric sealing gasket, steel bolts, nuts, and washers; galvanized for
galvanized pipe.

5. Mechanical Formed Fittings:  Carbon steel housing with integral pipe stop and O-ring
pocked and O-ring, uniformly compressed into permanent mechanical engagement onto
pipe.

2.03 PIPE SLEEVES

A. Vertical Piping:

1. Sleeve Length:  1 inch above finished floor.

2. Provide sealant for watertight joint.

3. Blocked Out Floor Openings:  Provide 1-1/2 inch angle set in silicon adhesive around
opening.

4. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive
around penetration.

B. Plastic, Sheet Metal, or Moisture-Resistant Fiber:  Pipe passing through interior walls,
partitions, and floors, unless steel or brass sleeves are specified below.

C. Pipe Passing Through Below Grade Exterior Walls:

1. Zinc-coated or cast-iron pipe.

2. Provide watertight space with link rubber or modular seal between sleeve and pipe on
both pipe ends.

D. Pipe Passing Through Quarry Tile, Terrazzo, or Ceramic Tile Floors:

1. Brass pipe.

2. Connect sleeve with floor plate.

E. Pipe Passing Through Concrete Beam Flanges, except where Brass Pipe Sleeves are
Specified:

1. Galvanized steel pipe or black iron pipe with asphalt coating.

2. Connect sleeve with floor plate except in mechanical rooms.

F. Not required for wall hydrants for fire department connections or in drywall construction.

G. Penetrations in concrete beam flanges are permitted but are prohibited through ribs or beams
without prior approval from the Architect.

H. Clearances:

1. Provide allowance for insulated piping.

2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1 inch greater than external; pipe
diameter.

3. Rated Openings:  Caulked tight with firestopping material complying with ASTM E814 in
accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
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2.04 PIPE SLEEVE-SEAL SYSTEMS

A. Modular Mechanical Seals:

1. Elastomer-based interlocking links to continuously fill annular space between pipe and
wall-sleeve, wall or casing opening.

2. Watertight seal between pipe and wall-sleeve, wall or casing opening.

3. Size and select seal component materials in accordance with service requirements.

4. Service Requirements:

a. Underground, buried, and wet conditions.

5. Glass-reinforced plastic pressure end plates.

B. Wall Sleeve:  PVC material with waterstop collar, and nailer end caps.

C. Sleeve-Forming Disk:  Nonconductive plastic-based material, 3 inch thick.

D. Pipeline-Casing Seals:

1. End Seals:  1/8 inch, pull-on type, rubber or synthetic rubber based.

2.05 FIRE-RATED ENCLOSURES

A. Provide as required to preserve fire resistance rating of building elements.

2.06 ESCUTCHEONS

A. Material:

1. Fabricate from nonferrous metal.

2. Chrome-plated.

3. Metals and Finish:  Comply with ASME A112.18.1.

B. Construction:

1. One-piece for mounting on chrome-plated ​tubing or pipe ​ and ​one-piece or split-pattern ​
type elsewhere.

2. Internal spring tension devices or setscrews to maintain a fixed position against a surface.

2.07 PIPE HANGERS AND SUPPORTS

A. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.

B. Hangers for Pipe Sizes 2 inches and Over:  Carbon steel, adjustable, clevis.

C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

D. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook.

E. Wall Support for Pipe Sizes 4 inches and Over:  Welded steel bracket and wrought steel clamp.

F. Vertical Support:  Steel riser clamp.

G. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier
or steel support.

H. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

I. Seismic Hangers and Couplings:

1. Provide coupling with a factory set disengagement rating of 140 percent to 160 percent of
the static weight.

2. Provide resettable and reusable, break away couplings.

3. Provide tether cables to avoid excessive seismic joint movement.

4. Coupling to be manufactured from non-corrosive materials.

2.08 EXPANSION JOINTS AND LOOPS - HOSE AND BRAID

A. Provide flexible loops with two flexible sections of hose and braid, two 90-degree elbows, and
180-degree return with support bracket and air release or drain plug.

B. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to impart
no thrust loads to the building structure.

C. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel, sized to
match piping.
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1. Maximum Allowable Working Pressure:  150 psig at 120 degrees F.

2. Accommodate the Following:

a. Axial Deflection in ​Compression and Expansion ​:  ​6 inch ​.
b. Lateral Movement:  ​2 inch ​.
c. Angular Rotation:  15 degrees.

d. Force developed by 1.5 times specified maximum allowable operating pressure.

3. Provide necessary accessories including, but not limited to, swivel joints.

2.09 MECHANICAL COUPLINGS

A. Rigid Mechanical Couplings for Grooved Joints:

1. Dimensions and Testing:  Comply with AWWA C606.

2. Minimum Working Pressure:  300 psig.

3. Housing Material:  Fabricate of ductile iron complying with ASTM A536.

4. Housing Coating:  Factory applied orange enamel.

5. Gasket Material:  EPDM suitable for operating temperature range from minus 30 degrees
F to 230 degrees F.

6. Bolts and Nuts:  Hot-dipped-galvanized or zinc-electroplated steel.

2.10 RETROFIT-SPRINKLER PIPING COVER SYSTEM

A. General Requirements:

1. Surface Burning Characteristics:  Flame spread index/smoke developed index of 20/250,
maximum, when tested in accordance with ASTM E84 or UL 723.

B. Materials:

1. Piping Cover System:  Removal-resistant, modular, snap-fit cover units, clips, and anchors
for use with CPVC, steel, and copper piping systems.

PART 3  EXECUTION

1. Cover Units:  L-shaped and U-shaped cross-section units of flame retardant resin
material, paintable finish.

2. Unit Length:  7.5 feet.

3. Provide sidewall sprinkler head housing in compliance with NFPA 13.

4. Provide coupling fittings for joining units end to end and prefabricated inside and outside
corner fittings and end caps as required.

5. Provide mounting clips to secure covers to wall-ceiling per manufacturer requirements.

3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and foreign material, from inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.

B. Install piping to conserve building space, to 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. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
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5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above slab.

F. Pipe Hangers and Supports:

1. Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

2. Place hangers within 12 inches of each horizontal elbow.

3. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe
movement without disengagement of supported pipe.

4. Support vertical piping at every other floor.  Support riser piping independently of
connected horizontal piping.

5. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

6. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.

G. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain
top of pipe level.

H. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support
members are welded to structural building framing, scrape, brush clean, and apply one coat of
zinc-rich primer to welding.

I. Structural Considerations:

1. Do not penetrate building structural members unless indicated.

J. Provide sleeves when penetrating ​footings, floors, walls, and partitions ​.  Seal pipe including
sleeve penetrations to achieve fire resistance equivalent to fire separation required.

1. Underground Piping:  Caulk pipe sleeve watertight with lead and oakum or mechanically
expandable chloroprene inserts with bitumen sealed metal components.

2. Aboveground Piping:

a. Pack solid using mineral fiber complying with ASTM C592.

b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur
between conditioned and unconditioned spaces.

3. All Rated Openings: Caulk tight with firestopping material complying with ASTM E814 in
accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

4. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable
chloroprene inserts with mastic-sealed components.

K. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.

4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

5. Tighten bolting for a watertight seal.

6. Install in accordance with manufacturer's recommendations.

L. Escutcheons:

1. Install and firmly attach escutcheons at piping penetrations into finished spaces.

2. Provide escutcheons on both sides of partitions separating finished areas through which
piping passes.

3. Use chrome plated escutcheons in occupied spaces and to conceal openings in
construction.

M. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.
 Ensure flanges, unions, and couplings for servicing are consistently provided.
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N. Die-cut threaded joints with full-cut, standard taper pipe threads with red lead and linseed oil or
other non-toxic joint compound applied to male threads only.

3.04 CLEANING

A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

END OF SECTION
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SECTION 210548
VIBRATION AND SEISMIC CONTROLS FOR FIRE SUPPRESSION PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Seismic control requirements.

1. Includes requirements for seismic qualification of equipment not specified in this section.

B. External seismic snubber assemblies.

C. Seismic restraint systems

1.02 RELATED REQUIREMENTS

A. Section 014533 - Code-Required Special Inspections and Procedures.

B. Section 033000 - Cast-in-Place Concrete.

1.03 DEFINITIONS

A. Fire Suppression Component:  Where referenced in this section in regards to seismic controls,
applies to any portion of the fire suppression system subject to seismic evaluation in
accordance with applicable codes, including distributed systems (e.g., piping).

B. Seismic Restraint:  Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.04 REFERENCE STANDARDS

A. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016.

B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by
Referring Code or Reference Standard.

C. FEMA 412 - Installing Seismic Restraints for Mechanical Equipment; 2014.

D. FEMA 413 - Installing Seismic Restraints for Electrical Equipment; 2004.

E. FEMA 414 - Installing Seismic Restraints for Duct and Pipe; 2004.

F. FEMA E-74 - Reducing the Risks of Nonstructural Earthquake Damage; 2012.

G. FM 1950 - Seismic Sway Braces for Pipe, Tubing and Conduit; 2016.

H. ICC-ES AC156 - Acceptance Criteria for Seismic Certification by Shake-Table Testing of
Nonstructural Components; 2010, with Editorial Revision (2020).

I. MFMA-4 - Metal Framing Standards Publication; 2004.

J. NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

K. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2008.

L. UL 203A - Standard for Sway Brace Devices for Sprinkler System Piping; Current Edition,
Including All Revisions.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Seismic Controls:
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a. Coordinate the arrangement of seismic restraints with piping, conduit, equipment, and
other potential conflicts installed under other sections or by others.

b. Coordinate the work with other trades to accommodate relative positioning of
essential and nonessential components in consideration of seismic interaction.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.06 SUBMITTALS

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

B. Design Documents:  Prepare and submit all information required for plan review and permitting
by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.

1. Seismic Controls:  Include seismic load capacities.

D. Shop Drawings - Seismic Controls:

1. Include dimensioned plan views and sections indicating proposed fire suppression
component locations and distributed system routing, with locations and details of gravity
supports and seismic restraints and associated attachments.

2. Identify mounting conditions required for equipment seismic qualification.

3. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum
member thickness, and minimum edge distance requirements.

4. Indicate proposed arrangement of distributed system trapeze support groupings.

5. Indicate proposed locations for distributed system flexible fittings and/or connections.

6. Indicate locations of seismic separations where applicable.

E. Seismic Design Data:

1. Compile information on project-specific characteristics of actual installed fire suppression
components necessary for determining seismic design forces required to design
appropriate seismic controls.

2. Include structural calculations, stamped or sealed by seismic controls designer,
demonstrating suitability of seismic controls for seismic design forces.

F. Certification for seismically qualified equipment; identify basis for certification.

G. Evaluation Reports:  For products specified as requiring evaluation and recognition by a
qualified evaluation service, provide current evaluation reports.

H. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

I. Evidence of qualifications for seismic controls designer.

J. Evidence of qualifications for manufacturer.

K. Manufacturer’s detailed field testing and inspection procedures.

L. Field quality control test reports.

1.07 QUALITY ASSURANCE

A. Comply with applicable building code.

B. Seismic Controls Designer Qualifications:  Registered professional engineer licensed in the
State in which the Project is located and with minimum five years experience designing seismic
restraints for nonstructural components.

1. Designer may be employed by the manufacturer of the seismic restraint products.
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C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 SEISMIC CONTROL REQUIREMENTS

A. Design and provide fire suppression component restraints, supports, and attachments suitable
for seismic loads determined in accordance with applicable codes, as well as gravity and
operating loads and other structural design considerations of the installed location. Consider
wind loads for outdoor fire suppression components.

B. Seismic Design Criteria:  ​Obtain from project Structural Engineer of Record ​.

C. Component Importance Factor (Ip):  Fire suppression components to be assigned a component
importance factor (Ip) of 1.5 unless otherwise indicated.

D. Seismic Qualification of Equipment:

1. Provide special certification for fire suppression equipment furnished under other sections
and assigned a component importance factor (Ip) of 1.5, certifying that equipment will
remain operable following a design level earthquake.

2. Seismic qualification to be by shake table testing in accordance with recognized testing
standard procedure, such as ICC-ES AC156, acceptable to authorities having jurisdiction.

3. Notify Architect and obtain direction where mounting restrictions required by conditions of
seismic certification conflict with specified requirements.

4. Seismically qualified equipment to be furnished with factory-installed labels referencing
certificate of compliance and associated mounting restrictions.

E. Seismic Restraints:

1. Provide seismic restraints for fire suppression components except where exempt
according to applicable codes and specified seismic design criteria, as approved by
authorities having jurisdiction.

2. Seismic Restraint Exemptions, All Seismic Design Categories:

a. Fire Suppression Piping Exemptions, All Seismic Design Categories:

1) Lateral sway bracing for piping individually supported within 6 inches of the
structure measured between the top of pipe and the point of attachment to the
structure, where all conditions for exception specified in NFPA 13 are met.

2) Lateral sway bracing for branch lines smaller than 2-1/2 inches in diameter,
where branch line restraint is provided in accordance with NFPA 13.

3. Comply with applicable general recommendations of the following, where not in conflict
with applicable codes, seismic design criteria, or other specified requirements:

a. ASHRAE (HVACA).

b. FEMA 412.

c. FEMA 413.

d. FEMA 414.

e. FEMA E-74.

f. SMACNA (SRM).

4. Seismic restraint capacities to be verified by a Nationally Recognized Testing Laboratory
(NRTL) or certified by an independent third-party registered professional engineer
acceptable to authorities having jurisdiction.

5. External Seismic Snubber Assemblies:

a. Provide quantity and arrangement of external seismic snubber assemblies as
required to restrain equipment in all directions (both lateral and vertical).

b. Do not use external seismic snubber assemblies that restrain equipment only in one
or more lateral directions (but not vertical) except where uplift forces are zero or are
addressed by other restraints.
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6. Seismic Restraint Systems:

a. Arrange restraint elements to avoid obstruction of sprinklers in accordance with
NFPA 13.

b. Except where otherwise restricted, use of either cable or rigid restraints is permitted.

c. Use only cable restraints to restrain vibration-isolated fire suppression components.

d. Use only one restraint system type for a given fire suppression component or
distributed system (e.g., piping) run; mixing of cable and rigid restraints on a given
component/run is not permitted.

e. Size restraint elements, including anchorage, to resist seismic loads as necessary to
restrain fire suppression component in all lateral directions; consider bracket
geometry in anchor load calculations.

f. Use rod stiffener clips to attach bracing to hanger rods as required to prevent rod
buckling from vertical (upward) compressive load introduced by cable or rigid
restraints loaded in tension, in excess of downward tensile load due to supported fire
suppression component weight.

g. Select hanger rods and associated anchorage as required to accommodate vertical
(downward) tensile load introduced by rigid restraints loaded in compression, in
addition to downward tensile load due to supported fire suppression component
weight.

h. Clevis hangers may only be used for attachment of transverse restraints; do not use
for attachment of longitudinal restraints.

i. Where seismic restraints are attached to clevis hangers, provide clevis bolt
reinforcement accessory to prevent clevis hanger deformation.

j. Do not introduce lateral loads on open bar joist chords or the weak axis of beams, or
loads in any direction at other than panel points unless approved by project Structural
Engineer of Record.

k. Manufacturer's certified seismic restraint design may be submitted as an alternative
to project-specific design and documentation, subject to approval of authorities
having jurisdiction.

F. Seismic Attachments:

1. Comply with support and attachment requirements of NFPA 13.

2. Attachments to be bolted, welded, or otherwise positively fastened without consideration
of frictional resistance produced by the effects of gravity.

3. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) or qualified evaluation service acceptable to authorities
having jurisdiction for compliance with applicable building code, and qualified for seismic
applications; concrete anchors to be qualified for installation in both cracked and
uncracked concrete.

4. Do not use power-actuated fasteners ​​.
5. Do not use friction clips (devices that rely on mechanically applied friction to resist loads) ​​.

Beam clamps may be used for supporting sustained loads where provided with restraining
straps, but not for sway bracing attachments as prohibited by NFPA 13.

6. Comply with anchor minimum embedment, minimum spacing, minimum member
thickness, and minimum edge distance requirements.

7. Concrete Housekeeping Pads:

a. Increase size of pad as required to comply with anchor requirements.

b. Provide pad reinforcement and doweling to ensure integrity of pad and connection
and to provide adequate load path from pad to supporting structure.

G. Seismic Interactions:

1. Include provisions to prevent seismic impact between fire suppression components and
other structural or nonstructural components.

2. Include provisions such that failure of a component, either essential or nonessential, does
not cause the failure of an essential component.
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3. Comply with minimum clearance requirements between other equipment, distribution
systems, and associated supports and fire protection sprinkler system drops and sprigs.

H. Seismic Relative Displacement Provisions:

1. Use suitable fittings or flexible connections, in accordance with NFPA 13, to
accommodate:

a. Relative displacements at connections between components, including distributed
systems (e.g., piping); do not exceed load limits for equipment utility connections.

b. Relative displacements between component supports attached to dissimilar parts of
structure that may move differently during an earthquake.

c. Design displacements at seismic separations.

d. Anticipated drifts between floors.

2. Provide clearance around fire suppression system piping extending through walls, floors,
platforms, and foundations in accordance with NFPA 13.

2.02 EXTERNAL SEISMIC SNUBBER ASSEMBLIES

A. Description:  Steel snubbing assemblies designed for external attachment to both equipment
and supporting structure that, as part of a complete system, restrain equipment motion in all
directions during a seismic event while maintaining vibration isolation during normal operation.

B. Seismic Snubbing Elements:

1. Air Gap:  Between 0.125 inches and 0.25 inches unless otherwise indicated.

2. Points of Contact:  Cushioned with resilient material, minimum 0.25 inch thick; capable of
being visually inspected for damage and replaced.

2.03 SEISMIC RESTRAINT SYSTEMS

A. Description:  System components and accessories specifically designed for field assembly and
attachment of seismic restraints.

B. Where required by NFPA 13, provide products listed as complying with UL 203A or FM 1950.

C. Cable Restraints:

1. Comply with ASCE 19.

2. Cables:  Pre-stretched, galvanized steel wire rope with certified break strength.

3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type end fittings
are not permitted in accordance with ASCE 19.

4. Use protective thimbles for cable loops where potential for cable damage exists.

D. Rigid Restraints:  Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural
element; suitable for both compressive and tensile design loads.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 CODE-REQUIRED SPECIAL INSPECTIONS

A. Arrange work to accommodate tests and/or inspections performed by Special Inspection
Agency employed by Owner or Architect in accordance with Section 014533 and statement of
special inspections as required by applicable building code.

B. Frequency of Special Inspections:  Where special inspections are designated as continuous or
periodic, arrange work accordingly.

1. Continuous Special Inspections:  Special Inspection Agency to be present in the area
where the work is being performed and observe the work at all times the work is in
progress.
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2. Periodic Special Inspections:  Special Inspection Agency to be present in the area where
work is being performed and observe the work part-time or intermittently and at the
completion of the work.

C. Seismic special inspections include, but are not limited to:

1. Seismically Qualified Equipment:  Verification that label, anchorage, and mounting comply
with certificate of compliance.

2. Verification of required clearances between other equipment, distribution systems, and
associated supports and fire protection sprinkler system drops and sprigs for Seismic
Design Categories C, D, E, and F; periodic inspection.

D. Prior to starting work, Contractor to submit written statement of responsibility to authorities
having jurisdiction and to Owner acknowledging awareness of special requirements contained
in the statement of special inspections.

E. Special Inspection Agency services do not relieve Contractor from performing inspections and
testing specified elsewhere.

3.03 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C. Secure fasteners according to manufacturer's recommended torque settings.

D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.

E. Seismic Controls:

1. Provide specified snubbing element air gap; remove any factory-installed spacers, debris,
or other obstructions.

2. Use only specified components, anchorage, and hardware evaluated by seismic design.
Comply with conditions of seismic certification where applicable.

3. Where mounting hole diameter exceeds bolt diameter by more than 0.125 inch, use epoxy
grout, elastomeric grommet, or welded washer to reduce clearance to 0.125 inch or less.

4. Equipment with Sheet Metal Housings:

a. Use Belleville washers to distribute stress over a larger surface area of the sheet
metal connection interface as approved by manufacturer.

b. Attach additional steel as approved by manufacturer where required to transfer loads
to structure.

c. Where mounting surface is irregular, do not shim housing; reinforce housing with
additional steel as approved by manufacturer.

5. Concrete Housekeeping Pads:

a. Size in accordance with seismic design to meet anchor requirements.

b. Install pad reinforcement and doweling in accordance with seismic design to ensure
integrity of pad and associated connection to slab.

6. Seismic Restraint Systems:

a. Do not attach seismic restraints and gravity supports to dissimilar parts of structure
that may move differently during an earthquake.

b. Install restraints within permissible angles in accordance with seismic design.

c. Install cable restraints straight between component/run and structural attachment; do
not bend around other nonstructural components or structural elements.

d. Install cable restraints for vibration-isolated components slightly slack to prevent
short-circuiting of isolation.

e. Install hanger rod stiffeners where indicated using only specified clamps; do not weld
stiffeners to hanger rod.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

210548  - Vibration and Seismic

Controls for Fire Suppression

Piping and Equipment

Page 7 of 7  

B. Inspect vibration isolation and/or seismic control components for damage and defects.

C. Provide manufacturer representative or authorized technician services to assist with inspection
and testing of vibration isolation systems and seismic controls.  Submit a detailed copy of
manufacturer recommended inspection, testing, and field report procedures.

D. Seismic Controls:

1. Verify snubbing element air gaps.

E. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control
components.

F. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION
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SECTION 211300
FIRE-SUPPRESSION SPRINKLER SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wet-pipe sprinkler system.

B. System design, installation, and certification.

C. Fire department connections.

1.02 REFERENCE STANDARDS

A. FM (AG) - FM Approval Guide; Current Edition.

B. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry;
2018, with Editorial Revision (2020).

C. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements; 2023.

D. ITS (DIR) - Directory of Listed Products; Current Edition.

E. NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

F. NFPA 1963 - Standard for Fire Hose Connections; 2019.

G. UL (DIR) - Online Certifications Directory; Current Edition.

H. UL 405 - Standard for Safety Fire Department Connection Devices; Current Edition, Including
All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.04 SUBMITTALS

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

B. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers
catalog information.  Submit performance ratings, rough-in details, weights, support
requirements, and piping connections.

C. Shop Drawings:

1. Submit preliminary layout of finished ceiling areas indicating only sprinkler locations
coordinated with ceiling installation.

2. Indicate hydraulic calculations, detailed pipe layout, hangers and supports, sprinklers,
components, and accessories.  Indicate system controls.

3. Submit shop drawings to Authorities Having Jurisdiction for approval.  Submit proof of
approval to Architect.

D. Manufacturer's Certificate:  Certify that system has been tested and meets or exceeds specified
requirements and code requirements.

E. Designer's qualification statement.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

H. Operation and Maintenance Data:  Include components of system, servicing requirements,
record drawings, inspection data, replacement part numbers and availability, and location and
numbers of service depot.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements for additional provisions.

2. Extra Sprinklers:  Type and size matching those installed in quantity required by
referenced NFPA design and installation standard.
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3. Sprinkler Wrenches:  For each sprinkler type.

J. Project Record Documents:  Record actual locations of sprinklers and deviations of piping from
drawings.  Indicate drain and test locations.

1.05 QUALITY ASSURANCE

A. Comply with ​UL (DIR) ​ requirements.

B. Designer Qualifications:  Design system under 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.

C. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section ​ with
minimum 3 years experience ​​ and approved by manufacturer ​.

E. Equipment and Components:  Provide products that bear ​UL (DIR) ​ label or marking.

F. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable for the
purpose specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in shipping containers and maintain in place until installation.  Provide
temporary inlet and outlet caps.  Maintain caps in place until installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sprinklers, Valves, and Equipment:

1. Victaulic: www.victaulic.com

2. Substitutions:  See Section 016000 - Product Requirements.

2.02 SPRINKLER SYSTEM

A. Sprinkler System: Provide sprinkler system in areas shown on Contract Drawings.

B. Occupancy: Comply with NFPA 13.

C. Water Supply:  Determine volume and pressure from water flow test data.  

D. Interface system with fire alarm system.

E. Provide fire department connections per NFPA 13, subject to approval by AHJ.

F. Storage Cabinet for Spare Sprinklers and Tools: Steel, located at main riser.

G. Pipe Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:

1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.

2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.

3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.

4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.

5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.

6. Other Types:  As required.

2.03 SPRINKLERS

A. Suspended Ceiling Type:  ​Concealed ​ ​pendant ​ type with matching ​push on ​ ​escutcheon ​ plate.

1. Response Type:  Quick.

2. Coverage Type:  Standard.

3. Finish:  Brass.

4. ​Escutcheon ​ Plate Finish:  ​Chrome plated ​.
5. Fusible Link: Fusible solder link type temperature rated for specific area hazard.

B.  Provide instituional sprinkler heads in all inmate areas.

C. Exposed Area Type:  Pendant type with guard.

1. Response Type:  Quick.
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2. Coverage Type:  Standard.

3. Finish:  Brass.

4. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

D. Sidewall Type:  Semi-recessed horizontal sidewall type with matching push on escutcheon
plate.

1. Response Type:  Quick.

2. Coverage Type:  Standard.

3. Finish:  ​Chrome plated. ​
4. Escutcheon Plate Finish:  ​Chrome plated. ​
5. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

E. Dry Sprinklers:  Concealed pendant type with matching push on escutcheon plate.

1. Response Type:  Quick.

2. Coverage Type:  Standard.

3. Finish:  Brass.

4. Cover Plate Finish:  Brass.

5. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

F. Storage Sprinklers:  Pendant type with guard.

1. Response Type:  Standard.

2. Coverage Type:  Standard.

3. Fusible Link:  Fusible solder link type temperature rated for specific area hazard.

G. Guards:  Finish to match sprinkler finish.

H. Flexible Drop System:  Stainless steel, multiple use, open gate type.

1. Application:  Use to properly locate sprinkler heads.

2. Include all supports and bracing.

3. Provide braided type tube as required for the application.

4. Manufacturers:

2.04 PIPING SPECIALTIES

A. Backflow Preventer: Double check valve assembly backflow preventer with drain and OS & Y
gate valve on each end. If new riser assembly is provided, provide new backflow preventer.

B. Test Connections:

1. Inspector's Test Connection:

a. Provide test connections approximately 6 ft above floor for each or portion of each
sprinkler system equipped with an alarm device, located at the most remote part of
each system.

b. Route test connection to an open-site drain location, excluding janitor sinks,
accepting full flow without negative consequences.

c. Supply discharge orifice with same size as corresponding sprinkler orifice.

d. Limit vertical height of exterior wall penetration to 2 ft above finished grade.

2. Backflow Preventer Test Connection:

a. Provide downstream of the backflow prevention assembly, listed hose valves with 2.5
inch National Standard male hose threads with cap and chain.

b. Furnish one valve for each 250 gpm of system demand or fraction thereof.

c. Provide permanent sign reading "Test Valve" in accordance with Section 210553.

C. Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two contacts;
rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC.

D. Fire Department Connections:

1. Type:  ​Exposed, projected wall mount ​ made of corrosion resistant metal ​ complying with
UL 405 ​.
a. Inlets:  Two way, 2-1/2 inch swivel fittings, internal threaded.  Thread size and inlets

according to NFPA 1963 or Authority Having Jurisdiction.  Brass caps with gaskets,
chains, and lugs.
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b. Rated Working Pressure:  175 psi.

c. Finish:  ​Polished brass ​.
d. Signage:  Raised or engraved lettering 1 inch minimum indicating system type.

2.05 AIR COMPRESSOR

A. Compressor:  Single-unit, electric motor driven, motor, motor starter, safety valves, check
valves, air maintenance device incorporating electric pressure switch and unloader valve.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with referenced NFPA design and installation standard.

B. Install equipment in accordance with manufacturer's instructions.

C. Provide approved double check valve assembly at sprinkler system water source connection.

D. Locate fire department connection with sufficient clearance from walls, obstructions, or adjacent
siamese connectors to allow full swing of fire department wrench handle.

E. Place pipe runs to minimize obstruction to other work.

F. Place piping in concealed spaces above finished ceilings.

G. Center sprinklers in two directions in ceiling tile and provide piping offsets as required.

H. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler
escutcheons do not receive field paint finish.  Remove after painting. Replace painted
sprinklers.

I. Flush entire piping system of foreign matter.

J. Install guards on sprinklers where indicated.

K. Hydrostatically test entire system.

L. Require test be witnessed by Fire Marshal.

3.02 INTERFACE WITH OTHER PRODUCTS

A. Ensure required devices are installed and connected as required to fire alarm system.

END OF SECTION
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SECTION 220516
EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flexible pipe connectors.

B. Expansion joints and compensators.

C. Pipe loops, offsets, and swing joints.

1.02 RELATED REQUIREMENTS

A. Section 221005 - Plumbing Piping.

1.03 REFERENCE STANDARDS

A. EJMA (STDS) - EJMA Standards; Tenth Edition.

1.04 SUBMITTALS

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

B. Product Data:

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-
face length, live length, hose wall thickness, hose convolutions per foot and per assembly,
fundamental frequency of assembly, braid structure, and total number of wires in braid.

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum
expansion compensation.

C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special
procedures, and external controls.

D. Maintenance Data:  Include adjustment instructions.

E. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion
joints, anchors, and guides.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements for additional provisions.

2. Extra Packing for Packed Expansion Joints:  One set for each joint.

PART 2  PRODUCTS

2.01 FLEXIBLE PIPE CONNECTORS - STEEL PIPING

A. Manufacturers:

1. Mercer Rubber Company ​​:  www.mercer-rubber.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Inner Hose:  Stainless steel.

C. Exterior Sleeve:  Single braided, stainless steel.

D. Pressure Rating:  125 psi up to 12 inch.

E. End Connections:  Threaded.

F. Size:  Use pipe sized units.

G. Maximum offset:  3/4 inch on each side of installed center line.

2.02 FLEXIBLE PIPE CONNECTORS - COPPER PIPING

A. Manufacturers:

1. Mercer Rubber Company ​​:  www.mercer-rubber.com/#sle.

2. The Metraflex Company ​​:  www.metraflex.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Inner Hose:  Bronze.

C. Exterior Sleeve:  Braided bronze.
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D. Pressure Rating:  ____ psi up to ___ inch.

E. End Connections:  Flanged.

F. Size:  Use pipe sized units.

G. Maximum offset:  3/4 inch on each side of installed center line.

H. Application:  Copper piping.

2.03 EXPANSION JOINTS - STAINLESS STEEL BELLOWS TYPE

A. Manufacturers:

1. Mercer Rubber Company ​​:  www.mercer-rubber.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Pressure Rating:  ​125 psi and 400 degrees F ​.

C. Maximum Compression:  1-3/4 inches.

D. Maximum Extension:  1/4 inch.

E. Joint Type:  Externally pressurized with flanged ends.

F. Size:  Use pipe sized units.

G. Application:  Steel piping 4 inches and under.

2.04 EXPANSION JOINTS - TWO-PLY BRONZE BELLOWS TYPE

A. Manufacturers:

1. Mercer Rubber Company ​​:  www.mercer-rubber.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Construction:  Bronze with anti-torque device, limit stops, internal guides.

C. Pressure Rating:  125 psi and 400 degrees F.

D. Maximum Compression:  1-3/4 inches.

E. Maximum Extension:  1/4 inch.

F. Joint:  Soldered.

G. Size:  Use pipe sized units.

H. Application:  Copper piping.

2.05 EXPANSION LOOPS - HOSE AND BRAID

A. Manufacturers:

1. The Metraflex Company; Metraloop:  www.metraflex.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Provide flexible loops with two flexible sections of hose and braid, two 90 degree elbows, and
180 degree return with support brackets and plugged drain port for steam service.

C. Maximum Allowable Motion: 2 inch in the x, y, and z planes with no thrust loads to the building
structure.

D. Maximum Working Pressure:  150 psi at 800 degrees F.

E. Construction:  Class 150, schedule 40, stainless steel hose and braid assembly with carbon
steel fittings, including elbows and flanged end connections sized to match pipe segment.

1. Selected Product to Accommodate:

a. Axial Deflection in ​​Compression and Expansion ​​:  ​​1 inch ​​.
b. Angular Rotation:  15 degrees.

c. Force developed by 1.5 times specified maximum allowable operating pressure.

2. Provide necessary accessories including, but not limited to, swivel joints.

2.06 ACCESSORIES

A. Pipe Alignment Guides:

1. Manufacturers:
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a. The Metraflex Company; PGQ Glide Riser Guide:  www.metraflex.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame
with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inches
travel.

B. Swivel Joints:

1. Fabricated steel body, double ball bearing race, field lubricated, with rubber (Buna-N) o-
ring seals.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.

C. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide line
size flexible connectors.

D. Install flexible connectors at right angles to displacement.  Install one end immediately adjacent
to isolated equipment and anchor other end.  Install in horizontal plane unless indicated
otherwise.

E. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is
directed along axis of pipe only.  Erect piping such that strain and weight is not on cast
connections or apparatus.

F. Provide support and equipment required to control expansion and contraction of piping.
 Provide loops, pipe offsets, and swing joints, or expansion joints where required.

G. Substitute grooved piping for vibration isolated equipment instead of flexible connectors.
 Grooved piping need not be anchored.

END OF SECTION
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SECTION 220517
SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe sleeves.

B. Pipe sleeve-seals.

1.02 REFERENCE STANDARDS

A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type
Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2022a.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.

1.03 SUBMITTALS

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

B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals.  Indicate installation, layout, weights, mounting and support details, and
piping connections.

C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.

1.04 QUALITY ASSURANCE

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

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.

B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.06 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 PIPE SLEEVES

A. Manufacturers:

1. Flexicraft Industries; Pipe Wall Sleeve:  www.flexicraft.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Vertical Piping:

1. Sleeve Length:  1 inch above finished floor.

2. Provide sealant for watertight joint.

C. Plastic or Sheet Metal:  Pipe passing through interior walls, partitions, and floors, unless steel
or brass sleeves are specified below.

D. Pipe Passing Through Below Grade Exterior Walls:

1. Zinc coated or cast iron pipe.

2. Provide watertight space with link rubber or modular seal between sleeve and pipe on
both pipe ends.

E. Pipe Passing Through Concrete Beam Flanges, except where Brass Pipe Sleeves are
Specified:

1. Galvanized steel pipe or black iron pipe with asphalt coating.

2. Connect sleeve with floor plate except in mechanical rooms.
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F. Penetrations in concrete beam flanges are permitted but are prohibited through ribs or beams
without prior approval from the Architect.

G. Clearances:

1. Provide allowance for insulated piping.

2. Wall, Floor, Partitions, and Beam Flanges:  1 inch greater than external pipe diameter.

3. All Rated Openings:  Caulked tight with fire stopping material complying with ASTM E814
in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

2.02 PIPE-SLEEVE SEALS

A. Manufacturers:

1. Advance Products & Systems, LLC; Innerlynx:  www.apsonline.com/#sle.

2. Flexicraft Industries; PipeSeal:  www.flexicraft.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

PART 3  EXECUTION

3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION

A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.

B. Install piping to conserve building space, to not interfere with use of space and other work.

C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe,
joints, or connected equipment.

D. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

3. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above slab.

E. Structural Considerations:  Do not penetrate building structural members unless indicated.

F. Provide sleeves when penetrating ​footings, floors, walls, and partitions ​.  Seal pipe including
sleeve penetrations to achieve fire resistance equivalent to fire separation required.

1. Underground Piping:  Caulk pipe sleeve watertight with lead and oakum or mechanically
expandable chloroprene inserts with bitumen sealed metal components.

2. Aboveground Piping:

a. Pack solid using mineral fiber complying with ASTM C592.

b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur
between conditioned and unconditioned spaces.

3. All Rated Openings:  Caulk tight with fire stopping material complying with ASTM E814 in
accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

4. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable
chloroprene inserts with mastic-sealed components.

G. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.

4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

5. Tighten bolting for a water-tight seal.

6. Install in accordance with manufacturer's recommendations.
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H. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.
 Ensure flanges, union, and couplings for servicing are consistently provided.

3.03 CLEANING

A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

END OF SECTION



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

220523  - General-Duty Valves for

Plumbing Piping

Page 1 of 8  

SECTION 220523
GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Angle valves.

B. Ball valves.

C. Butterfly valves.

D. Check valves.

E. Gate valves.

F. Globe valves.

G. Lubricated plug valves.

H. Chainwheels.

1.02 ABBREVIATIONS AND ACRONYMS

A. CWP:  Cold working pressure.

B. EPDM:  Ethylene propylene copolymer rubber.

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

D. NRS:  Non-rising stem.

E. OS&Y:  Outside screw and yoke.

F. PTFE:  Polytetrafluoroethylene.

G. RS:  Rising stem.

H. WOG:  Water, oil, and gas.

1.03 REFERENCE STANDARDS

A. ASME B1.20.1 - Pipe Threads, General Purpose, Inch; 2013 (Reaffirmed 2018).

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2020.

C. ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch
Standard; 2020.

D. ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2022.

E. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

F. ASME B16.34 - Valves — Flanged, Threaded, and Welding End; 2020.

G. ASME B31.9 - Building Services Piping; 2020.

H. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2022.

I. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2019).

J. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision
(2019).

K. ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015 (Reapproved
2021).

L. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.

M. AWWA C606 - Grooved and Shouldered Joints; 2022.

N. MSS SP-45 - Drain and Bypass Connections; 2020.

O. MSS SP-67 - Butterfly Valves; 2022.

P. MSS SP-70 - Gray Iron Gate Valves, Flanged and Threaded Ends; 2011.

Q. MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.
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R. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.

S. MSS SP-78 - Gray Iron Plug Valves, Flanged and Threaded Ends; 2011.

T. MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.

U. MSS SP-85 - Gray Iron Globe and Angle Valves, Flanged and Threaded Ends; 2011.

V. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

W. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

X. NSF 372 - Drinking Water System Components - Lead Content; 2022.

1.04 SUBMITTALS

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

B. Product Data:  Provide data on valves including manufacturers catalog information.  Submit
performance ratings, rough-in details, weights, support requirements, and piping connections.

C. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, maintenance and repair data, and parts listings.

E. Maintenance Materials:  Furnish Owner with one wrench for every five plug valves, in each size
of square plug valve head.

1. See Section 016000 - Product Requirements for additional provisions.

1.05 EXERCISE THE FOLLOWING PRECAUTIONS FOR HANDLING:

A. Handle large valves with sling, modified to avoid damage to exposed parts.

B. Avoid the use of operating handles or stems as rigging or lifting points.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. See drawings for specific valve locations.

B. Listed pipe sizes shown using nominal pipe sizes (NPS) and nominal diameter (DN).

C. Provide the following valves for the applications if not indicated on drawings:

1. Shutoff:  Ball, butterfly, ​​.
2. Dead-End:  Single-flange butterfly (lug) type.

3. Throttling:  Provide ​​.
4. Swing Check (Pump Outlet):

a. ​2 NPS ​ and Smaller:  Bronze swing check valves with ​​ disc.

b. ​2-1/2 NPS ​ and Larger for Domestic Water:  Iron swing check valves with ​closure
control ​, ​​ seat check valves.

c. 2-1/2 inch and Larger for Sanitary Waste and Storm Drainage:  Iron swing check
valves with lever and weight or spring.

D. Substitutions of valves with higher CWP classes or WSP ratings for same valve types are
permitted when specified CWP ratings or WSP classes are not available.

E. Required Valve End Connections for Non-Wafer Types:

1. Steel Pipe:

a. 2 inch and Smaller:  Threaded ends.

b. 2-1/2 inch to 4 inch:  Grooved or flanged ends except where threaded valve-end
option is indicated in valve schedules below.

c. 5 inch and Larger:  Grooved or flanged ends.

d. Grooved-End ​​:  Grooved.

2. Copper Tube:
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a. 2 inch and Smaller:  Threaded ends except where solder-joint valve-end option is
indicated in valve schedules below.

b. 2-1/2 inch to 4 inch:  Grooved or flanged ends except where threaded valve-end
option is indicated in valve schedules below.

c. 5 inch and Larger:  Grooved or flanged ends.

F. Low Pressure, Compressed Air Valves 150 psi or Less:

1. 2 inch and Smaller:

a. Bronze ​​:  Provide with ​​ ends.

b. Ball:  ​One ​ piece, ​full ​ port, ​​ with ​brass ​ trim.

c. Bronze Lift Check:  Class 125, bronze disc.

d. Bronze Swing Check:  Class 125, bronze disc.

e. Bronze Gate:  Class 125, NRS.

2. 2-1/2 inch and Larger:

a. Iron, ​2-1/2 NPS ​ to ​4 NPS ​:  Provide with ​​ ends.

b. Iron Single-Flange Butterfly:  200 CWP, NBR Seat, aluminum-bronze disc.

c. Iron Grooved-End Butterfly:  175 CWP.

d. Iron Swing Check:  Class 125, metal seats.

e. Iron Grooved-End Swing Check:  300 CWP.

f. Iron Center-Guided Check:  Class 125, compact-wafer, metal seat.

g. Iron Plate-Type Check:  Class 125; single plate; metal seat.

h. Iron Gate:  Class 125, NRS.

G. Domestic, Hot and Cold Water Valves:

1. 2 inch and Smaller:

a. Bronze ​ and Brass ​:  Provide with ​​ ends.

b. Bronze Angle:  Class 125, bronze disc.

c. Ball:  ​One ​ piece, ​full ​ port, ​​ with ​brass ​ trim.

d. Bronze Swing Check:  Class 125, bronze disc.

e. Bronze Gate:  Class 125, NRS.

f. Bronze Globe:  Class 125, bronze disc.

2. 2-1/2 inch and Larger:

a. Iron, ​2-1/2 NPS ​ to ​4 NPS ​:  Provide with ​​ ends.

b. Iron Ball:  Class 150.

c. Iron Single-Flange Butterfly:  200 CWP, EPDM seat, aluminum-bronze disc.

d. Iron Grooved-End Butterfly:  175 CWP.

e. Iron Swing Check:  Class 125, metal seats.

f. Iron Swing Check with Closure Control:  Class 125, lever and spring.

g. Iron Grooved-End Swing Check:  300 CWP.

h. Iron Center-Guided Check:  Class 125, compact-wafer, metal seat.

i. Iron Plate-Type Check:  Class 125; single plate; metal seat.

j. Iron Gate:  Class 125, NRS.

k. Iron Globe:  Class 125.

H. Sanitary Waste Water Valves:

1. 2-1/2 inch and Larger:

a. Iron, ​2-1/2 NPS ​ to ​4 NPS ​:  Provide with ​​ ends.

b. Iron Ball:  Class 150.

c. Iron Swing Check:  Class 125, metal seats.

d. Iron Swing Check with Closure Control:  Class 125, lever and spring.

e. Iron Grooved-End Swing Check:  300 CWP.

f. Iron Gate:  Class 125, NRS.

g. Iron Globe:  Class 125.

h. Lubricated Plug:  Class 125, regular gland.

2.02 GENERAL REQUIREMENTS
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A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system
pressures and temperatures.

B. Valve Sizes:  Match upstream piping unless otherwise indicated.

C. Valve Actuator Types:

1. Gear Actuator:  Quarter-turn valves 8 inch and larger.

2. Handwheel:  Valves other than quarter-turn types.

3. Hand Lever:  Quarter-turn valves 6 inch and smaller except plug valves.

4. Wrench:  Plug valves with square heads.

5. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator, of size
and with chain for mounting height, as indicated in the "Valve Installation" Article.

D. Insulated Piping Valves:  With 2 inch stem extensions and the following features:

1. Gate Valves:  Rising stem.

2. Ball Valves:  Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

3. Butterfly Valves:  Extended neck.

4. Memory Stops:  Fully adjustable after insulation is installed.

E. Valve-End Connections:

1. Threaded End Valves:  ASME B1.20.1.

2. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves.

3. Pipe Flanges and Flanged Fittings 1/2 inch through 24 inch:  ASME B16.5.

4. Solder Joint Connections:  ASME B16.18.

5. Grooved End Connections:  AWWA C606.

F. General ASME Compliance:

1. Ferrous Valve Dimensions and Design Criteria:  ASME B16.10 and ASME B16.34.

2. Solder-joint Connections:  ASME B16.18.

3. Building Services Piping Valves:  ASME B31.9.

G. Potable Water Use:

1. Certified:  Approved for use in compliance with NSF 61 and NSF 372.

2. Lead-Free Certified:  Wetted surface material includes less than 0.25 percent lead
content.

H. Valve Bypass and Drain Connections:  MSS SP-45.

I. Source Limitations:  Obtain each valve type from a single manufacturer.

2.03 BRONZE, ANGLE VALVES

A. Class 125;  CWP Rating: 200 psi:

1. Comply with MSS SP-80, Type 1.

2. Body:  Bronze; ASTM B62, with integral seat and screw in bonnet.

3. End Connections:  Pipe thread.

4. Stem:   Bronze.

5. Disc:  Bronze.

6. Packing:  Asbestos free.

7. Handwheel:  Bronze or aluminum.

2.04 BRASS, BALL VALVES

A. One Piece, Full Port with Brass Trim and Push-to-fit or Threaded Connections:

1. Comply with MSS SP-110.

2. CWP Rating:  200 psi.

3. Body:  Forged brass.

4. Seats:  PTFE.

5. Stem:  Brass.

6. Ball:  Chrome-plated brass.
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7. Operator:  Handle.

B. Two Piece, Full Port with Brass Trim and Female Thread, Male thread, or Solder Connections:

1. Comply with MSS SP-110.

2. WSP Rating:  150 psi.

3. WOG Rating:  600 psi.

4. Body:  Forged brass.

5. Seats:  PTFE.

6. Stem:  Brass.

7. Ball:  Chrome-plated brass.

8. Operator:  Lockable handle and memory stop.

C. Three Piece, Full Port with Stainless Steel Trim:

1. Comply with MSS SP-110.

2. WSP Rating:  150 psi.

3. CWP Rating:  600 psi.

4. Body:  Forged brass.

5. End Connections:  Pipe thread.

6. Seats:  PTFE.

7. Stem:  Stainless steel.

8. Ball:   Stainless steel, vented.

2.05 BRONZE, BALL VALVES

A. General:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

B. One Piece, Reduced Port with Bronze Trim:

1. Comply with MSS SP-110.

2. WSP Rating:  400 psi.

3. CWP Rating:  600 psi.

4. Body:  Bronze.

5. End Connections:  Pipe press.

6. Seats:  PTFE.

7. Stem:  Bronze.

8. Ball:  Chrome plated brass.

C. Two Piece, Full Port with Bronze Trim:

1. Comply with MSS SP-110.

2. WSP Rating:  150 psi.

3. WOG Rating:  600 psi.

4. Body:  Forged bronze or dezincified-brass alloy.

5. Ends Connections:  Pipe thread or solder.

6. Seats:  PTFE.

7. Stem:  Bronze, blowout proof.

8. Ball:  Chrome plated brass.

D. Three Piece, Full Port with Stainless Steel Trim:

1. Comply with MSS SP-110.

2. WSP Rating:  150 psi.

3. CWP Rating:  600 psi.

4. Body:  Bronze.

5. End Connections:  Pipe thread or press.

6. Seats:  PTFE.

7. Stem:  Stainless steel.

8. Ball:  Stainless steel, vented.

2.06 IRON, BALL VALVES



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

220523  - General-Duty Valves for

Plumbing Piping

Page 6 of 8  

A. Class 125, Full Port, Stainless Steel Trim:

1. Comply with MSS SP-72.

2. CWP Rating:  200 psi.

3. Body:  ASTM A536 Grade 65-45-12, ductile iron.

4. End Connections:  Flanged.

5. Seats:  PTFE.

6. Stem:  Stainless steel.

7. Ball:  Stainless steel.

8. Operator:  Lever with locking handle.

9. Manufacturers:

a. Apollo Valves ​​:  www.apollovalves.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2.07 IRON, SINGLE FLANGE BUTTERFLY VALVES

A. Wafer Style:

1. Class 125, or Class 150 flanges.

2. Comply with MSS SP-67, Type I.

3. Wafer Style, Service Pressure Ratings:

a. 150 psi for sizes 14 to 24 inch.

4. Body Material:  ASTM A126, cast iron or ASTM A536, ductile iron.

5. Stem:  One or two-piece stainless steel.

6. Seat:  EPDM.

7. Disc:  Aluminum-bronze.

8. Finish:  Epoxy coated.

9. Operator:  Gear operator with handwheel over direct-mount actuator base.

10. Manufacturers:

a. Apollo Valves ​​:  www.apollovalves.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2.08 IRON, GROOVED-END BUTTERFLY VALVES

A. CWP Rating:  175 psi.

1. Comply with MSS SP-67, Type I.

2. Body:  Coated ductile iron.

3. Stem:  Two-piece stainless steel.

4. Disc:  Coated ductile iron.

5. Disc Seal:  EPDM.

2.09 BRONZE, LIFT CHECK VALVES

A. General:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

B. Class 125:

1. Comply with MSS SP-80, Type 1, Metal Disc to Metal Seat and Type 2, Nonmetallic Disc
to Metal Seat.

2. CWP Rating:  200 psi.

3. Design:  Vertical flow.

4. Body:  Comply with ASTM B61 or ASTM B62, bronze.

5. End Connections:  Threaded.

6. Disc (Type 1):  Bronze.

2.10 BRONZE, SWING CHECK VALVES

A. General:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

B. Class 125:
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1. Pressure and Temperature Rating:  MSS SP-80, Type 3.

2. Design:  Y-pattern, horizontal or vertical flow.

3. WOG Rating:  200 psi.

4. Body:  Bronze, ASTM B62.

5. End Connections:  Threaded.

6. Disc:  Bronze.

2.11 IRON, HORIZONTAL SWING CHECK VALVES

A. Class 125:

1. Pressure and Temperature Rating:  MSS SP-71, Type I.

2. Design:  T-body style for clear or full waterways.

3. WOG Rating:  200 psi.

4. Body:  ASTM A126, gray cast iron with bolted bonnet.

5. End Connections:  Flanged.

6. Trim:  Composition.

7. Seat Ring and Disc Holder:  Bronze.

8. Disc:  PTFE.

9. Gasket:  Asbestos free.

2.12 IRON, SWING CHECK VALVES WITH CLOSURE CONTROL

A. Class 125 with Lever and Spring-Closure Control.

1. Comply with MSS SP-71, Type I.

2. Description:

a. CWP Rating:  200 psi.

b. Design:  Clear or full waterway.

c. Body:  ASTM A126, gray iron with bolted bonnet.

d. Ends:  Flanged as indicated.

e. Trim:  Bronze.

f. Gasket:  Asbestos free.

g. Closer Control:  Factory installed, exterior lever, and weight.

2.13 IRON, GROOVED-END SWING CHECK VALVES

A. Class 300:

1. CWP Rating:  300 psi.

2. Body:  ASTM A536, Grade 65-45-12 ductile iron.

3. Seal:  EPDM.

4. Disc:  Ductile iron.

5. Coating:  Black, non-lead paint.

2.14 BRONZE, GATE VALVES

A. General:

1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

2.15 IRON, GATE VALVES

A. Bolted Bonnet:  OS&Y; Rising Stem:

1. Pressure and Temperature Rating:  MSS SP-70, Type I.

2. Class 125:  WOG Rating; 200 psi.

3. Body:  ASTM A126, gray iron with bolted bonnet.

4. End Connections:  Flanged.

5. Trim:  Bronze.

6. Disc:  Solid wedge.

7. Packing and Gasket:  Asbestos free.

2.16 BRONZE, GLOBE VALVES

A. General:
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1. Fabricate from dezincification resistant material.

2. Copper alloys containing more than 15 percent zinc are not permitted.

2.17 IRON, GLOBE VALVES

A. Class 125 and Class 250:

1. Class 125, WOG Rating:  200 psi.

2. Class 250, WOG Rating:  500 psi.

3. Comply with MSS SP-85, Type I.

4. Body:  Gray iron; ASTM A126, with bolted bonnet.

5. Connection Ends:  Flanged.

6. Trim:  Bronze.

7. Packing and Gasket:  Asbestos free, adjustable.

8. Operator:  Handwheel or chainwheel.

9. Pressure and Temperature Rating:  ASME B16.1.

2.18 LUBRICATED PLUG VALVES

A. Regular Gland with Flanged Ends:

1. Comply with MSS SP-78, Type II.

2. Body:  ASTM A48/A48M or ASTM A126, cast iron with lubrication sealing system.

3. Pattern:  Regular or short.

4. Plug:  Cast iron or bronze with sealant groove.

PART 3  EXECUTION

3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.

C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects
that could compromise effectiveness.

D. Should valve is determined to be defective, replace with new valve.

3.02 INSTALLATION

A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while
maintaining system operation and full accessibility for servicing.

B. Provide separate valve support as required and locate valve with stem at or above center of
piping, maintaining unimpeded stem movement.

C. Where valve support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welds.

D. Install check valves where necessary to maintain direction of flow as follows:

1. Lift Check:  Install with stem plumb and vertical.

2. Swing Check:  Install horizontal maintaining hinge pin level.

END OF SECTION
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SECTION 220529
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

1.02 RELATED REQUIREMENTS

A. Section 055000 - Metal Fabrications.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023a.

E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

F. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

G. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for metal
channel (strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and
masonry anchors, and thermal insulated pipe supports.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1. Application of protective inserts, saddles, and shields at pipe hangers for each type of
insulation and hanger.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Provide required hardware to hang or support piping, equipment, or fixtures with related
accessories as necessary to complete installation of plumbing work.

B. Provide hardware products listed, classified, and labeled as suitable for intended purpose.

C. Materials for Metal Fabricated Supports:  Comply with Section 055000.

1. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633 unless stated otherwise.

2. Galvanized Steel:  Hot-dip galvanized in accordance with ASTM A123/A123M or ASTM
A153/A153M unless stated otherwise.

D. Corrosion Resistance:  Use corrosion-resistant metal-based materials fully compatible with
exposed piping materials and suitable for the environment where installed.

PART 3  EXECUTION

3.01 EXAMINATION
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A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer.  Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 220548
VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vibration isolation requirements.

B. Seismic control requirements.

1. Includes requirements for seismic qualification of equipment not specified in this section.

C. Vibration-isolated equipment support bases.

D. Vibration isolators.

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete.

1.03 DEFINITIONS

A. Plumbing Component:  Where referenced in this section in regards to seismic controls, applies
to any portion of the plumbing system subject to seismic evaluation in accordance with
applicable codes, including distributed systems (e.g., piping).

B. Seismic Restraint:  Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.04 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.06 SUBMITTALS

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

B. Design Documents:  Prepare and submit all information required for plan review and permitting
by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.

1. Vibration Isolators:  Include rated load capacities and deflections; include information on
color coding or other identification methods for spring element load capacities.

2. Seismic Controls:  Include seismic load capacities.

D. Shop Drawings - Vibration Isolation Systems:

1. Include dimensioned plan views and sections indicating proposed arrangement of
vibration isolators; indicate equipment weights and static deflections.
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2. Vibration-Isolated Equipment Support Bases:  Include base weights, including concrete fill
where applicable; indicate equipment mounting provisions.

E. Shop Drawings - Seismic Controls:

1. Include dimensioned plan views and sections indicating proposed plumbing component
locations and distributed system routing, with locations and details of gravity supports and
seismic restraints and associated attachments.

2. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum
member thickness, and minimum edge distance requirements.

3. Indicate proposed arrangement of distributed system trapeze support groupings.

4. Indicate proposed locations for distributed system flexible fittings and/or connections.

5. Indicate locations of seismic separations where applicable.

F. Seismic Design Data:

1. Compile information on project-specific characteristics of actual installed plumbing
components necessary for determining seismic design forces required to design
appropriate seismic controls, including but not limited to the following.

a. Component operating weight and center of gravity.

b. Component elevation in the building in relation to the roof elevation (z/h).

c. Component importance factor (Ip).

d. For distributed systems, component materials and connection methods.

e. Component amplification factor (ap) and component response modification factor
(Rp), determined in accordance with ASCE 7 tables.

f. Applicability of overstrength factor (for certain anchorage in concrete and masonry).

G. Certification for seismically qualified equipment; identify basis for certification.

H. Evidence of qualifications for seismic controls designer.

I. Evidence of qualifications for manufacturer.

1.07 QUALITY ASSURANCE

A. Comply with applicable building code.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing plumbing equipment and/or plumbing connections to
vibration-isolated equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:

1. Select vibration isolators to provide required static deflection.

2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.

D. Equipment Isolation:  As indicated on drawings.

E. Piping Isolation:

1. Provide vibration isolators for piping supports:

a. Located in equipment rooms.

b. Located within 50 feet of connected vibration-isolated equipment and pressure-
regulating valve (PRV) stations.

c. For piping over 2 inch located below or within 50 feet of noise-sensitive areas
indicated.

2. Minimum Static Deflection:
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a. First Three Supports Closest to Isolated Equipment:  Same as static deflection of
equipment; maximum of 2 inch deflection required.

b. Remainder of Supports:  0.75 inch deflection unless otherwise indicated.

3. Suspended Piping, Nonseismic Applications:  Use resilient material isolator hangers,
spring isolator hangers, or combination resilient material/spring isolator hangers.

4. Suspended Piping, Seismic Applications:  Use seismic type resilient material isolator
hangers, seismic type spring isolator hangers, or seismic type combination resilient
material/spring isolator hangers.

5. Floor-Mounted Piping, Nonseismic Applications:  Use open (unhoused) spring isolators.

6. Floor-Mounted Piping, Seismic Applications:  Use seismic type restrained spring isolators.

7. Use modular seal or approved resilient material where vibration-isolated piping penetrates
building elements (e.g., walls, floors) arranged to prevent vibration transmission to
structure.

2.02 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES

A. Manufacturers:

1. Vibration-Isolated Equipment Support Bases:

a. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

b. Mason Industries ​​:  www.mason-ind.com/#sle.

c. Vibration Eliminator Company, Inc ​​:  www.veco-nyc.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

2. Source Limitations:  Furnish vibration-isolated equipment support bases and associated
components and accessories produced by the same manufacturer as the vibration
isolators and obtained from a single supplier.

B. Vibration-Isolated Concrete Inertia Bases:

1. Description:  Concrete-filled engineered steel forms with integral mounting provisions for
vibration isolators, sized and configured for mounting of equipment.

2. Minimum Base Depth:  6 inches.

3. Minimum Base Mass (Including Concrete):  1.5 times weight of supported equipment.

4. Concrete Reinforcement:  Welded or tied reinforcing bars running both ways in a single
layer.

5. Concrete:  Filled on site with minimum 3000 psi concrete in accordance with Section
033000.

2.03 VIBRATION ISOLATORS

A. Manufacturers:

1. Vibration Isolators:

a. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

b. Mason Industries ​​:  www.mason-ind.com/#sle.

c. Vibration Eliminator Company, Inc ​​:  www.veco-nyc.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

B. General Requirements:

1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
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B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C. Secure fasteners according to manufacturer's recommended torque settings.

D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.

E. Vibration Isolation Systems:

1. Vibration-Isolated Equipment Support Bases:

a. Provide specified minimum clearance beneath base.

2. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

3. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

4. Adjust isolators to be free of isolation short circuits during normal operation.

5. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect vibration isolation and/or seismic control components for damage and defects.

C. Vibration Isolation Systems:

1. Verify isolator static deflections.

2. Verify vibration isolation performance during normal operation; investigate sources of
isolation short circuits.

D. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control
components.

END OF SECTION
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SECTION 220553
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe markers.

D. Ceiling tacks.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Identification painting.

1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2020.

1.04 SUBMITTALS

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

B. Schedules:

1. Submit plumbing component identification schedule listing equipment, piping, and valves.

2. Detail proposed component identification data in terms of of wording, symbols, letter size,
and color coding to be applied to corresponding product.

3. Valve Data Format:  Include id-number, location, function, and model number.

C. Product Data:  Provide manufacturers catalog literature for each product required.

D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

E. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS

2.01 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A. Pipe Markers:  3/4 inch diameter and higher.

2.02 NAMEPLATES

A. Manufacturers:

1. Brimar Industries, Inc ​​:  www.pipemarker.com/#sle.

2. Kolbi Pipe Marker Co ​​:  www.kolbipipemarkers.com/#sle.

3. Seton Identification Products ​​:  www.seton.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Description:  Laminated piece with up to three lines of text.

1. Letter Color:  White.

2. Letter Height:  1/4 inch.

3. Background Color:  Black.

2.03 TAGS

A. Manufacturers:

1. Advanced Graphic Engraving ​​:  www.advancedgraphicengraving.com/#sle.

2. Brady Corporation ​​:  www.bradycorp.com/#sle.

3. Brimar Industries, Inc ​​:  www.pipemarker.com/#sle.

4. Kolbi Pipe Marker Co ​​:  www.kolbipipemarkers.com/#sle.

5. Seton Identification Products ​​:  www.seton.com/#sle.

B. Flexible:  Vinyl with engraved black letters on light contrasting background color with up to
three lines of text. Minimum tag size 1-1/2 inch in diameter.

C. Metal:  Brass, 19 gauge 1-1/2 inch in diameter with smooth edges, blank, smooth edges, and
corrosion-resistant ball chain.  Up to three lines of text.
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D. Valve Tag Chart:  Typewritten 12-point letter size list in anodized aluminum frame.

2.04 PIPE MARKERS

A. Manufacturers:

1. Brady Corporation ​​:  www.bradycorp.com/#sle.

2. Brimar Industries, Inc ​​:  www.pipemarker.com/#sle.

3. Kolbi Pipe Marker Co ​​:  www.kolbipipemarkers.com/#sle.

4. Seton Identification Products ​​:  www.seton.com/#sle.

5. Substitutions:  See Section 016000 - Product Requirements.

B. Comply with ASME A13.1.

C. Flexible Marker:  Factory fabricated, semi-rigid, preformed to fit around pipe or pipe covering;
minimum information indicating flow direction arrow and identification of fluid conveyed.

D. Flexible Tape Marker:  Flexible, vinyl film tape with pressure-sensitive adhesive backing and
printed markings.

E. Underground Flexible Marker:  Bright-colored continuously printed ribbon tape, minimum 6
inches wide by 4 mil, 0.004 inch thick, manufactured for direct burial service.

F. Identification Scheme, ASME A13.1:

1. Primary:  External Pipe Diameter, Uninsulated or Insulated.

2. Secondary:  Color scheme per fluid service.

a. Water;  Potable, Cooling, Boiler Feed, and Other:  White text on green background.

2.05 CEILING TACKS

A. Manufacturers:

1. Craftmark ​​:  www.craftmarkid.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Description:  Steel with 3/4 inch diameter color coded head.

C. Color code as follows:

1. Plumbing Equipment:  Yellow.

2. Plumbing Valves:  Green.

3. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive identification products.

3.02 INSTALLATION

A. Install flexible nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags in clear view and align with axis of piping

C. Install plastic pipe markers in accordance with manufacturer's instructions.

D. Install plastic tape pipe marker around pipe in accordance with manufacturer's instructions.

E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

F. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner
of panel closest to equipment.

END OF SECTION
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SECTION 220719
PLUMBING PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cellular glass insulation.

B. Flexible elastomeric cellular insulation.

C. Glass fiber insulation.

D. Jacketing and accessories.

1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.

1.03 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

C. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.

D. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.

E. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2023).

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023a.

G. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

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

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.06 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER INSULATION

A. Manufacturers:

1. CertainTeed Corporation ​​:  www.certainteed.com/#sle.
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2. Johns Manville Corporation ​​:  www.jm.com/#sle.

3. Knauf Insulation; Earthwool 1000 Degree Pipe Insulation:  www.knaufinsulation.com/#sle.

4. Owens Corning Corporation; Fiberglas Pipe Insulation ASJ:
 www.ocbuildingspec.com/#sle.

5. Owens Corning Corporation; VaporWick Pipe Insulation:  www.ocbuildingspec.com/#sle.

6. Substitutions:  See Section 016000 - Product Requirements.

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.

1. K Value:  ASTM C177, 0.24 at 75 degrees F.

2. Maximum Service Temperature:  850 degrees F.

3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm.

D. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.

2. Blanket:  1.0 pcf density.

3. Weave:  5 by 5.

E. Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.

F. Outdoor Breather Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.

2.03 CELLULAR GLASS INSULATION

A. Manufacturers:

1. Pittsburgh Corning Corporation ​​:  www.foamglasinsulation.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Insulation:  ASTM C552, Type II, Grade 6.

1. K Value:  0.35 at 100 degrees F.

2. Service Temperature Range:  From 250 degrees F to 800 degrees F.

3. Water Vapor Permeability:  0.005 perm inch maximum per inch.

4. Water Absorption:  0.5 percent by volume, maximum.

2.04 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturers:

1. Aeroflex USA, Inc ​​:  www.aeroflexusa.com/#sle.

2. Armacell LLC; AP Armaflex:  www.armacell.us/#sle.

3. K-Flex USA LLC; Insul-Tube:  www.kflexusa.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.

1. Minimum Service Temperature:  Minus 40 degrees F.

2. Maximum Service Temperature:  220 degrees F.

3. Connection:  Waterproof vapor barrier adhesive.

2.05 JACKETING AND ACCESSORIES

A. PVC Plastic Jacket:

1. Manufacturers:

a. Johns Manville Corporation ​​:  www.jm.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.

b. Maximum Service Temperature:  150 degrees F.

c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in
accordance with ASTM E96/E96M.
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d. Thickness:  10 mil, 0.010 inch.

e. Connections:  Brush on welding adhesive.

3. Covering Adhesive Mastic:  Compatible with insulation.

B. Aluminum Jacket:

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Exposed Piping:  Locate insulation and cover seams in least visible locations.

C. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

D. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

F. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

G. Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
 Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

H. Inserts and Shields:

1. Application:  Piping 1-1/2 inches diameter or larger.

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Insert Location:  Between support shield and piping and under the finish jacket.

4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish
at supports, protrusions, and interruptions.  At fire separations, see Section 078400.

J. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.

K. Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil, 0.001 inch thick
aluminum foil sandwiched between three layers of bituminous compound; outer surface faced
with a polyester film.

L. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer.
 Cover with aluminum jacket with seams located on bottom side of horizontal piping.
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3.03 SCHEDULES

A. Plumbing Systems:

1. Domestic Hot Water Supply:

a. Glass Fiber Insulation:

1) Pipe Size Range:  1-1/4" and less.

2) Thickness:  1".

3) Pipe Size Range: 1-1/2" and larger.

4) Thickness:     1-1/2".

2. Domestic Hot Water Recirculation:

a. Glass Fiber Insulation:

1) Pipe Size Range: 1-1/4" and less.

2) Thickness: 1".

3) Pipe Size Range: 1-1/2" and larger.

4) Thickness:     1-1/2"

3. Tempered Domestic Water Supply:     1"

4. Tempered Domestic Water Recirculation:     1"

5. Domestic Cold Water:     1/2"

6. Roof Drain Bodies:     1/2"

7. Roof Drainage Above Grade:     1/2"

8. Roof Drainage Within 10 Feet of the Exterior:     1/2"

9. Roof Drainage Run Horizontal at Roof Level:     1/2"

10. Plumbing Vents Within 10 Feet of the Exterior:     1/2"

B. Heating Systems:

1. Heating Water Supply and Return:     2"

2. Glycol Heating Supply and Return:     2"

C. Cooling Systems:

1. Chilled Water:     1-1/2"

D. Other Systems: 1/2"

END OF SECTION
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SECTION 221005
PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sanitary waste piping, buried within 5 feet of building.

B. Sanitary waste piping, above grade.

C. Chemical-resistant sanitary waste piping.

D. Domestic water piping, buried within 5 feet of building.

E. Domestic water piping, above grade.

F. Storm drainage piping, buried within 5 feet of building.

1. Storm drainage piping, above grade.

2. Natural gas piping, buried beyond 5 feet of building.

3. Natural gas piping, buried within 5 feet of building.

4. Natural gas piping, above grade.

5. Pipe flanges, unions, and couplings.

6. Pipe hangers and supports.

7. Pipe sleeve-seal systems.

8. Ball valves.

9. Butterfly valves.

10. Balancing valves.

11. Pressure reducing valves.

12. Pressure relief valves.

13. Strainers.

1.02 RELATED REQUIREMENTS

A. Section 220516 - Expansion Fittings and Loops for Plumbing Piping.

1.03 REFERENCE STANDARDS

A. ANSI Z21.22 - American National Standard for Relief Valves for Hot Water Supply Systems;
2015 (Reaffirmed 2020).

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

C. ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2021.

D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

E. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

F. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings: DWV; 2021.

G. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage
Fittings—DWV; 2017.

H. ASME B31.1 - Power Piping; 2022.

I. ASME B31.9 - Building Services Piping; 2020.

J. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of
Heating Boilers; 2023.

K. ASSE 1003 - Water Pressure Reducing Valves for Potable Water Distribution Systems; 2023.

L. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2022).

M. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

N. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2021.
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O. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

P. ASTM B32 - Standard Specification for Solder Metal; 2020.

Q. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2020.

R. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

S. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

T. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV); 2020.

U. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and
Copper Alloy Tube; 2016.

V. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings; 2016.

W. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2020a.

X. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2020.

Y. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings; 2020.

Z. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2021.

AA. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2020.

BB. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2021.

CC. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023a.

DD. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2014 (Reapproved 2021).

EE. ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic
Gravity Sewer Pipe and Fittings; 2021.

FF. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2023.

GG. ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings
for Use with Cross-Linked Polyethylene (PEX) and Polyethylene of Raised Temperature (PE-
RT) Tubing; 2023a.

HH. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 2018.

II. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 2023.

JJ. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast; 2017, with Errata (2018).

KK. AWWA C550 - Protective Interior Coatings for Valves and Hydrants; 2017.

LL. AWWA C606 - Grooved and Shouldered Joints; 2022.

MM. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste, and Vent Piping Applications; 2021.

NN. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2020.

OO. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

PP. MSS SP-67 - Butterfly Valves; 2022.
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QQ. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

RR. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

SS. NSF 372 - Drinking Water System Components - Lead Content; 2022.

TT. PPI TR-4 - PPI HSB Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design Stress
(HDS), Strength Design Basis (SDB), Pressure Design Basis (PDB) and Minimum Required
Strength (MRS) Ratings for Thermoplastic Piping Materials or Pipe; 2021.

UU. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

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

B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements for additional provisions.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

1.07 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

B. Plenum-Installed Acid Waste Piping:  Flame-spread index equal or below 25 and smoke-spread
index equal or below 50 according to ASTM E84 or UL 723 tests.

2.02 SANITARY WASTE PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 extra heavy weight.

1. Fittings:  Cast iron.

2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets
or lead and oakum.

B. Cast Iron Pipe:  CISPI 301, hubless.

1. Fittings:  Cast iron.

2. Joints:  CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies.

C. Copper Tube:  ASTM B306, DWV.

1. Fittings:  ASME B16.23, cast copper, or ASME B16.29, wrought copper.

2. Joints:  ASTM B32, alloy Sn50 solder.

D. PVC Pipe:  ASTM D2665, ASTM D3034, or ASTM F679.

1. Fittings:  PVC.

2. Joints:  Push-on, using ASTM F477 elastomeric gaskets.

2.03 SANITARY WASTE PIPING, ABOVE GRADE

A. Cast Iron Pipe:  ASTM A74, service weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

B. Cast Iron Pipe:  CISPI 301, hubless, service weight.
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1. Fittings:  Cast iron.

2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. Copper Pipe:  ASTM B42.

1. Fittings:  ASME B16.23, cast copper, or ASME B16.29, wrought copper.

2. Joints:  ASTM B32, alloy Sn50 solder.

D. Aluminum DWV Pipe:

1. Fittings:  Cast iron.

2. Joints:  ASTM C564, thermoplastic rubber coupling and stainless steel clamps.

E. Steel Pipe:  ASTM A53/A53M, Grade B, Type F, Schedule 40, galvanized.

1. Threaded Joints:  ASME B16.4 cast iron fittings.

2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

F. PVC Pipe:  ASTM D2729.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.04 CHEMICAL-RESISTANT SANITARY WASTE PIPING

A. PVC Pipe:  ASTM D2729 or ASTM D2665.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.05 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Copper Pipe:  ASTM B42, hard drawn.

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.

B. Ductile Iron Pipe:  AWWA C151/A21.51.

1. Fittings:  Ductile or gray iron, standard thickness.

2. Joints:  AWWA C111/A21.11, styrene butadiene rubber (SBR) or vulcanized SBR gasket
with 3/4 inch diameter rods.

C. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.

1. Manufacturers:

a. Uponor, Inc ​​:   www.uponorengineering.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2. PPI TR-4 Pressure Design Basis:

3. Fittings:  Brass and engineered polymer (EP) ASTM F1960.

4. Joints:  ASTM F1960 cold-expansion fittings.

2.06 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Pipe:  ASTM B88 (ASTM B88M), Type K (A), Drawn (H).

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.

2. Joints:  ASTM B32, alloy Sn95 solder.

B. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.

1. Manufacturers:

a. SharkBite, a brand of Reliance Worldwide Corporation ​​:  www.sharkbite.com/#sle.

b. Uponor, Inc ​​:   www.uponorengineering.com/#sle.

c. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

2. PPI TR-4 Pressure Design Basis:

3. Fittings:  Brass and engineered polymer (EP) ASTM F1960.

4. Joints:  ASTM F1960 cold-expansion fittings.

2.07 STORM DRAINAGE PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 extra heavy weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.
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B. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.

2. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. Copper Tube:  ASTM B306, DWV.

1. Fittings:  ASME B16.23, cast copper, or ASME B16.29, wrought copper.

D. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.08 STORM DRAINAGE PIPING, ABOVE GRADE

A. Cast Iron Pipe:  ASTM A74 extra heavy weight.

B. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.

2. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. Copper Tube:  ASTM B306, DWV.

1. Fittings:  ASME B16.23, cast copper, or ASME B16.29, wrought copper.

2. Joints:  ASTM B32, alloy Sn50 solder.

D. PVC Pipe:  ASTM D2665.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.09 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Steel Pipe:  ASTM A53/A53M, Grade B, Type F, Schedule 40 black.

1. Fittings:  ASTM A234/A234M, wrought steel welding type.

2. Joints:  ASME B31.1, welded.

3. Jacket:  AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil
polyethylene tape.

2.10 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe:  ASTM A53/A53M Schedule 40 black.

1. Fittings:  ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.

2. Joints:  Threaded or welded to ASME B31.1.

2.11 PIPE FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 inch and Under:

1. Ferrous Pipe:  Class 150 malleable iron threaded unions.

2. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.

B. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.

1. Dimensions and Testing:  In accordance with AWWA C606.

2. Housing Material:  Provide ​ASTM A47/A47M malleable iron or ductile iron ​​, galvanized ​.
3. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.

4. When pipe is field grooved, provide coupling manufacturer's grooving tools.

C. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.12 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
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4. Vertical Pipe Support:  Steel riser clamp.

B. Plumbing Piping - Drain, Waste, and Vent:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.

2. Hangers for Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.

3. Wall Support for Pipe Sizes to 3 inch:  Cast iron hook.

4. Wall Support for Pipe Sizes 4 inch and Over:  Welded steel bracket and wrought steel
clamp.

5. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and
concrete pier or steel support.

6. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:

1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring.

2. Hangers for Cold Pipe Sizes 2 inch and Over:  Carbon steel, adjustable, clevis.

3. Wall Support for Pipe Sizes Up to 3 inch:  Cast iron hook.

4. Wall Support for Pipe Sizes 4 inch and Larger:  Welded steel bracket and wrought steel
clamp.

5. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor
flange, and concrete pier or steel support.

6. Floor Support for Hot Pipe Sizes to 4 inch:  Cast iron adjustable pipe saddle, locknut,
nipple, floor flange, and concrete pier or steel support.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:

2.13 PIPE SLEEVE-SEAL SYSTEMS

A. Manufacturers:

1. The Metraflex Company; MetraSeal:  www.metraflex.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. Modular Mechanical Seals:

1. Elastomer-based interlocking links continuously fill annular space between pipe and wall-
sleeve, wall or casing opening.

2. Watertight seal between pipe and wall-sleeve, wall or casing opening.

3. Size and select seal component materials in accordance to service requirements.

4. Glass reinforced plastic pressure end plates.

2.14 BALL VALVES

A. Manufacturers:

1. Apollo Valves ​​:  www.apollovalves.com/#sle.

2. Grinnell Products ​​:  www.grinnell.com/#sle.

3. Nibco, Inc ​​:  www.nibco.com/#sle.

4. Uponor, Inc ​​:   www.uponorengineering.com/#sle.

5. Substitutions:  See Section 016000 - Product Requirements.

B. Construction, 4 inch and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile
iron body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing
box ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with
union.

2.15 BUTTERFLY VALVES

A. Manufacturers:

1. Apollo Valves ​​:  www.apollovalves.com/#sle.

2. Crane Company ​​:  www.cranecpe.com/#sle.

3. Grinnell Products; B302:  www.grinnell.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Construction 1-1/2 inch and Larger:  MSS SP-67, 200 psi CWP, cast or ductile iron body,
nickel-plated ductile iron disc, resilient replaceable EPDM seat, wafer ends, extended neck, 10
position lever handle.
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C. Provide gear operators for valves 8 inches and larger, and chain-wheel operators for valves
mounted over 8 feet above floor.

2.16 PRESSURE REDUCING VALVES

A. Manufacturers:

1. Amtrol Inc ​​:  www.amtrol.com/#sle.

2. Apollo Valves ​​:  www.apollovalves.com/#sle.

3. Cla-Val Company ​​:  www.cla-val.com/#sle.

4. Flomatic Valves ​​:  www.flomatic.com/#sle.

5. Watts Regulator Company ​​:  www.wattsregulator.com/#sle.

6. Substitutions:  See Section 016000 - Product Requirements.

B. 2 inch and Smaller:

1. ASSE 1003, bronze body, stainless steel, and thermoplastic internal parts, fabric
reinforced diaphragm, strainer, threaded single union ends.

2. Pressure Reducing Pilot-Operator:

a. Operating Range:  5 to 50 psi.

b. Connected into brass or bronze pilot piping and fittings.

c. Fixed flow restrictor, pressure gauges, and isolation valves.

C. 2 inch and Larger:

1. ASSE 1003, cast iron body with interior lining complying with AWWA C550, bronze fitted,
elastomeric diaphragm and seat disc, flanged.

2. Pressure Reducing Pilot-Operator:

a. Operating Range:  5 to 50 psi.

b. Connected into brass or bronze pilot piping and fittings.

c. Fixed flow restrictor, strainer, pressure gauges, and isolation valves.

2.17 PRESSURE RELIEF VALVES

A. ANSI Z21.22, AGA certified, bronze body, teflon seat, steel stem and springs, automatic, direct
pressure actuated.

2.18 STRAINERS

A. Manufacturers:

1. Armstrong International, Inc ​​:  www.armstronginternational.com/#sle.

2. Green Country Filter Manufacturing ​​:  www.greencountryfilter.com/#sle.

3. WEAMCO ​​:  www.weamco.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Size 2 inch and Smaller:

1. Threaded brass body for 175 psi CWP, Y pattern with 1/32 inch stainless steel perforated
screen.

2. Class 150, threaded bronze body 300 psi CWP, Y pattern with 1/32 inch stainless steel
perforated screen.

C. Size 1-1/2 inch to 4 inch:

1. Class 125, flanged iron body, Y pattern with 1/16 inch stainless steel perforated screen.

D. Size 5 inch and Larger:

1. Class 125, flanged iron body, basket pattern with 1/8 inch stainless steel perforated
screen.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.

3.02 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.
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C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Downspount nozzles serving primary storm water piping shall not terminate on landscaped
areas.

G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. See Section 220516.

H. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.

I. Provide access where valves and fittings are not exposed.

J. Install water piping to ASME B31.9.

K. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified
solder, and flux meeting ASTM B813; in potable water systems use flux also complying with
NSF 61 and NSF 372.

L. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

M. Sleeve pipes passing through partitions, walls, and floors.

N. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

O. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.

P. Pipe Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.

4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

5. Tighten bolting for a watertight seal.

6. Install in accordance with manufacturer's recommendations.

Q. All individual dorm rooms, private restrooms, and public restrooms shall be provided with a
dedicated set of isolation valves.

R. All PVC roof vents exposed to sunlight shall be painted with exterior rated UV resistant paint.

S. The Contractor shall provide a post contruction flush of the sanitary sewer system.  The flush of
the system shall be done in the presence of the Delta County Facility personnel.  

3.04 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Prior to starting work, verify system is complete, flushed, and clean.

3.05 SERVICE CONNECTIONS

A. Provide new sanitary sewer services. Before commencing work, check invert elevations
required for sewer connections, confirm inverts and ensure that these can be properly
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connected with slope for drainage and cover to avoid freezing.

B. Provide new water service complete with approved reduced pressure backflow preventer and
water meter with by-pass valves, pressure reducing valve, and sand strainer.

3.06 SCHEDULES

A. Pipe Hanger Spacing:

1. Metal Piping:

a. Pipe Size:  1/2 inch to 1-1/4 inch:

1) Maximum Hanger Spacing:  6.5 ft.

2) Hanger Rod Diameter:  3/8 inches.

b. Pipe Size:  1-1/2 inch to 2 inch:

1) Maximum Hanger Spacing:  10 ft.

2) Hanger Rod Diameter:  3/8 inch.

c. Pipe Size:  2-1/2 inch to 3 inch:

1) Maximum Hanger Spacing:  10 ft.

2) Hanger Rod Diameter:  1/2 inch.

d. Pipe Size:  4 inch to 6 inch:

1) Maximum Hanger Spacing:  10 ft.

2) Hanger Rod Diameter:  5/8 inch.

e. Pipe Size:  8 inch to 12 inch:

1) Maximum hanger spacing:  14 ft.

2) Hanger Rod Diameter:  7/8 inch.

f. Pipe Size:  14 inch and Over:

1) Maximum Hanger Spacing:  20 ft.

2) Hanger Rod Diameter:  1 inch.

2. Plastic Piping:

a. All Sizes:

1) Maximum Hanger Spacing:  6 ft.

2) Hanger Rod Diameter:  3/8 inch.

END OF SECTION
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SECTION 221006
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Drains.

B. Cleanouts.

C. Hose bibbs.

D. Hydrants.

E. Washing machine boxes and valves.

F. Refrigerator valve and recessed box.

G. Backwater valves.

H. Backflow preventers.

I. Double check valve assemblies.

J. Water hammer arrestors.

K. Sumps.

L. Sanitary waste interceptors.

M. Mixing valves.

N. Floor drain trap seals.

O. Catch basins and manholes.

1.02 REFERENCE STANDARDS

A. ASME A112.6.3 - Floor and Trench Drains; 2019.

B. ASME A112.6.4 - Roof, Deck, and Balcony Drains; 2022.

C. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 2023.

D. ASSE 1012 - Performance Requirements for Backflow Preventers with an Intermediate
Atmospheric Vent; 2021.

E. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention
Assemblies; 2021.

F. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze
Resistance; 2011 (Reaffirmed 2016).

G. DIN 19580 - Drainage Channels for Vehicular and Pedestrian Areas - Durability, Mass Per Unit
Area and Evaluation of Conformity; 2010.

H. NSF 2 - Food Equipment; 2022.

I. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

J. NSF 372 - Drinking Water System Components - Lead Content; 2022.

K. PDI-WH 201 - Water Hammer Arresters; 2017.

1.03 SUBMITTALS

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

B. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.

C. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate
assembly and support requirements.

D. Operation Data:  Indicate frequency of treatment required for interceptors.

E. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

PART 2  PRODUCTS
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2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

2.02 DRAINS

A. Manufacturers:

1. Acudor Platinum, a division of Acudor; ______:  www.acudorplatinum.com/#sle.

2. Jay R. Smith Manufacturing Company ​​:  www.jayrsmith.com/#sle.

3. Josam Company ​​:  www.josam.com/#sle.

4. Sani-Floor Trough Systems; Clog-Free Floor Trough Systems:  www.sanifloor.com/#sle.

5. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

6. Substitutions:  See Section 016000 - Product Requirements.

B. Roof Drains:

1. Assembly:  ASME A112.6.4.

2. Body:  Lacquered cast iron with sump.

3. Strainer:  Removable polyethylene dome with vandal proof screws.

4. Accessories:  Coordinate with roofing type, refer to Section ​​:
a. Membrane flange and membrane clamp with integral gravel stop.

b. Adjustable under deck clamp.

c. Roof sump receiver.

d. Waterproofing flange.

e. Controlled flow weir.

f. Leveling frame.

g. Adjustable extension sleeve for roof insulation.

h. Perforated or slotted ballast guard extension for inverted roof.

i. Perforated stainless steel ballast guard extension.

5. Manufacturers:

a. OMG Roofing Products; Hercules-Plus:  www.omgroofing.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

C. Parapet Drains:

1. Lacquered cast iron body with aluminum flashing clamp collar and epoxy coated sloping
grate.

D. Canopy and Cornice Drains:

1. Lacquered cast iron body with aluminum flashing clamp collar and epoxy coated flat
strainer.

E. Roof Overflow Drains:

1. ​Lacquered ​ cast iron body and clamp collar ​ and bottom clamp ring ​; pipe extended to ​2
inches ​ above flood elevation.

F. Downspout Nozzles:

1. Bronze round with straight bottom section.

G. Area Drains:

1. Assembly:  ASME A112.6.4.

2. Body:  Lacquered cast iron with sump.

3. Strainer:  Round nickel-bronze.

4. Accessories:  Membrane flange and membrane clamp with integral gravel stop, with
adjustable under deck clamp.

H. Linear Drains:

1. Body:  Provide PVC, ABS, or stainless-steel with sloped channel to vertical waste pipe.

I. Floor Drain (FD-1):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable nickel-
bronze strainer.
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J. Floor Drain (FD-2):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable round
nickel bronze strainer with removable perforated sediment bucket.

K. Floor Drain (FD-3):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable nickel-
bronze strainer with polished bronze funnel or anti-splash rim.

L. Floor Drain (FD-4):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable nickel-
bronze extra heavy duty strainer.

M. Floor Drain (FD-5):

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with double
drainage flange, weep holes, reversible clamping collar, and round, adjustable nickel-
bronze extra heavy duty strainer with hinged grate and sediment bucket.

N. Floor Drain (FD-6):

1. Lacquered cast iron or stainless steel, two piece body with drainage flange, heavy duty
grate 6 inches wide, 12 inches long, dome strainer, end plates with gaskets.

O. Shower Channel Drain (SCD-1):  Factory fabricated channel and grate with built in outlet pipe.

1. Basis of Design:  ACO Polymer Products, Inc., QuARTz: www.quartzbyaco.com/#sle.

2. Channel Edge:  Plain edge.

3. Plumbing Connector Type:  Stainless steel.

4. Channel Length:  55 inches.

5. Grate Style:  Solid tray to accept tile to match floor; with drainage slot at edges.

6. Substrate Construction:  Wooden subfloor over joists.

7. Material:  Electropolished stainless steel.

8. Outlet Pipe:  2 inch diameter.

P. Prefabricated Trench Drain (TD-1):  Trench drain system assembled from factory fabricated,
polymer concrete castings in standard lengths and variable depths, with integral joint flanges
and integral grating support rails; includes joint gaskets and grating.

1. Basis of Design:  ACO Polymer Products, Inc., KlassikDrain ​​:  www.acousa.com/#sle.

2. Load Class:  DIN 19580, Class A.

3. Trench Width:  12 inches.

4. Trench Section Length:  39 inches and 19-1/2 inches.

5. Grating Support Rail:  Stainless steel.

Q. Self-Washing Floor Trough (FT-1):

1. Comply with NSF 2 construction.

2. Construction:  16 gauge, 0.0598 inch stainless steel.

3. Number of Grates:  1.

4. Grating:  Fiberglass, green.

R. Planter Drains:

1. ASME A112.6.4; lacquered cast iron body with sump.

2. Strainer:  Removable polyethylene dome with stainless steel screen.

3. Accessories:  Membrane flange and membrane clamp with integral gravel stop.

2.03 CLEANOUTS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jayrsmith.com/#sle.

2. Josam Company ​​:  www.josam.com/#sle.

3. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.
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B. Cleanouts at Exterior Surfaced Areas (CO-1):

1. Round cast nickel bronze access frame and non-skid cover.

C. Cleanouts at Exterior Unsurfaced Areas (CO-2):

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover.

D. Cleanouts at Interior Finished Floor Areas (CO-3):

1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top
assembly, and round gasketed scored cover in service areas and round gasketed
depressed cover to accept floor finish in finished floor areas.

E. Cleanouts at Interior Finished Wall Areas (CO-4):

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and
round stainless steel access cover secured with machine screw.

F. Cleanouts at Interior Unfinished Accessible Areas (CO-5):  Calked or threaded type.  Provide
bolted stack cleanouts on vertical rainwater leaders.

2.04 HOSE BIBBS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jayrsmith.com/#sle.

2. Watts Regulator Company ​​:  www.wattsregulator.com/#sle.

3. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Interior Hose Bibbs:

1. Bronze or brass with integral mounting flange, replaceable hexagonal disc, hose thread
spout, chrome-plated where exposed with handwheel, integral vacuum breaker in
compliance with ASSE 1011.

C. Interior Mixing Type Hose Bibbs:

1. Bronze or brass, wall mounted, double service faucet with hose thread spout, integral
stops, chrome-plated where exposed with handwheels, and vacuum breaker in
compliance with ASSE 1011.

2.05 HYDRANTS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jayrsmith.com/#sle.

2. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

B. Wall Hydrants:

1. ASSE 1019; freeze resistant, self-draining type with chrome-plated wall plate hose thread
spout, handwheel, and integral vacuum breaker.

C. Floor Hydrants:

1. ASSE 1019; chrome-plated lockable recessed box, hose thread spout, lockshield and
removable key, and vacuum breaker.

2.06 WASHING MACHINE BOXES AND VALVES

A. Box Manufacturers:

1. IPS Corporation/Water-Tite ​​:  www.ipscorp.com/#sle.

2. Oatey Supply Chain Services, Inc ​​:  www.oatey.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Valve Manufacturers:

1. IPS Corporation/Water-Tite ​​:  www.ipscorp.com/#sle.

2. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

C. Description:  Plastic preformed rough-in box with brass long shank valves with wheel handles,
socket for 2 inch waste, slip in finishing cover.

2.07 REFRIGERATOR VALVE AND RECESSED BOX
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A. Box Manufacturers:

1. IPS Corporation/Water-Tite ​​:  www.ipscorp.com/#sle.

2. Oatey Supply Chain Services, Inc ​​:  www.oatey.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

2.08 BACKWATER VALVES

A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jayrsmith.com/#sle.

2. Savko Plastic Pipe & Fittings, Inc ​​:  www.savko.com/#sle.

3. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

B. Cast Iron Backwater Valves:  ASME A112.6.4; lacquered cast iron body and cover, brass valve,
extension sleeve, and access cover.

C. Plastic Backwater Valves:  ABS body and valve, extension sleeve, and access cover.

2.09 BACKFLOW PREVENTERS

A. Manufacturers:

1. Apollo Valves ​​:  www.apollovalves.com/#sle.

2. Watts Regulator Company, a part of Watts Water Technologies ​​:
 www.wattsregulator.com/#sle.

3. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Reduced Pressure Backflow Preventer Assembly:

1. ASSE 1013; cast bronze body and stainless steel springs; two independently operating,
spring loaded check valves; diaphragm type differential pressure relief valve located
between check valves; third check valve that opens under back pressure in case of
diaphragm failure, and non-threaded vent outlet.

2. Size:  _____ inch assembly with threaded gate valves.

2.10 DOUBLE CHECK-VALVE ASSEMBLIES

A. Double Check Valve Assembly:

1. ASSE 1012; cast bronze body with corrosion resistant internal parts and stainless steel
springs; two independently operating check valves with intermediate atmospheric vent.

2. Size:  3/4 to 2 inch, NPS assembly with threaded full port ball valves.

2.11 WATER HAMMER ARRESTORS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jayrsmith.com/#sle.

2. Watts Regulator Company, a part of Watts Water Technologies ​​:
 www.wattsregulator.com/#sle.

3. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Water Hammer Arrestors:

1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range minus 100 to 300 degrees F and
maximum 250 psi working pressure.

2.12 SUMPS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jrsmith.com/#sle.

2. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Precast concrete with required openings and drainage fittings.

C. Cover:  3/8 inch thick checkered steel plate with gasket seal frames and anchor bolts.

2.13 SANITARY WASTE INTERCEPTORS
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A. Manufacturers:

1. Jay R. Smith Manufacturing Company ​​:  www.jrsmith.com/#sle.

2. Zurn Industries, LLC ​​:  www.zurn.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Oil Interceptors:

1. Construction:

a. Material:  Epoxy coated fabricated steel.

b. Rough-in:  On floor.

c. Cover:  Steel, epoxy coated, non-skid with gasket, securing handle, and enzyme
injection port, recessed for floor finish.

C. Grease Interceptors:

1. Construction:

a. Material:  Epoxy-coated fabricated steel.

b. Rough-in:  On floor.

c. Cover:  Steel, epoxy coated, non-skid with gasket, securing handle, and enzyme
injection port, recessed for floor finish.

D. Sand/Sediment Interceptors:

1. Epoxy coated cast iron body and secured cover with removable stainless steel sediment
bucket.

2.14 MIXING VALVES

A. Thermostatic Mixing Valves:

1. Manufacturers:

a. ESBE ​​:  www.esbe.se/en.

b. Honeywell International Inc ​​:  www.honeywellhome.com/#sle.

c. Leonard Valve Company ​​:  www.leonardvalve.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

2. Valve:  Chrome-plated cast brass body, stainless steel or copper alloy bellows, integral
temperature adjustment.

3. Accessories:

a. Check valve on inlets.

b. Volume control shut-off valve on outlet.

c. Stem thermometer on outlet.

d. Strainer stop checks on inlets.

4. Cabinet:  16 gauge, 0.0598 inch prime-coated steel, for recessed mounting with keyed
lock.

B. Pressure Balanced Mixing Valves:

1. Manufacturers:

a. Delta Faucet Company ​​:  www.deltafaucet.com/#sle.

b. Tacotherm Ltd ​​:  www.tacotherm.co.uk.

c. Substitutions:  See Section 016000 - Product Requirements.

2. Valve:  Chrome-plated cast brass body, stainless steel cylinder, integral temperature
adjustment.

3. Accessories:

a. Volume control shut-off valve on outlet.

b. Stem thermometer on outlet.

c. Strainer stop checks on inlets.

d. Cabinet:  16 gauge, 0.0598 inch prime-coated steel, for recessed mounting with
keyed lock.

2.15 FLOOR DRAIN TRAP SEALS

A. Description:  Push-fit EPDM or silicone fitting with a one-way membrane.

PART 3  EXECUTION
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3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 224600
SECURITY PLUMBING FIXTURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Combination units.

1.02 RELATED REQUIREMENTS

A. Section 221005 - Plumbing Piping.

B. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.

C. ASME A112.18.2 - Plumbing Waste Fittings; 2020.

D. ASME A112.18.6 - Flexible Water Connectors; 2017 (Reaffirmed 2021).

E. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2022.

F. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use;
1997 (Reaffirmed 2017).

G. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2020.

1.04 SUBMITTALS

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

B. Product Data:

1. Manufacturer's catalog sheets for fixtures, fittings, accessories, and supplies.

2. Include illustrations of fixture sizes, rough-in dimensions, utility sizes, trim, and finishes.

3. Manufacturer's Instructions:  Indicate installation methods and procedures.

C. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

D. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specialized in manufacturing of product types specified
in this section with minimum of three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Inspect received fixtures for damages and keep fixtures in respective factory packaging.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.

PART 2  PRODUCTS

2.01 COMBINATION UNITS

A. Manufacturers:

1. Acorn Engineering Company, Inc; ______:  www.acorneng.com/#sle.

2. I-CON Systems, Inc; ______:  www.i-con.com/#sle.

3. Metcraft Industries, Inc; ______:  metcraftindustries.com/#sle.

4. Willoughby Industries, Inc; ______:  www.willoughby-ind.com/#sle.

5. Substitutions:  See Section 016000 - Product Requirements.

B. Ligature-resistant, 15 inch-width, toilet-lavatory combination unit.

C. Water Efficiency Certification:  Product to have affixed EPA WaterSense compliance label.

D. Toilet:

1. Chase-mounted, 90-degree bowl with siphon jet flush, flushometer, trap and back-outlet.
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2. Flush Capacity:  Ultra-low flow (ULF) at 1.6 gallons at 35 psi.

3. Seat Type and Rim Height:  Standard, 15 inch, contoured.

4. Inlet Size and Valve Location:  1-1/2 inch, concealed (back spud).

5. Outlet Size and Location:  3 inch at floor-end.

E. Lavatory:

1. Pre-installed vandal-resistant faucet.

2. Flow Capacity:  0.125 gallons at 25 psi.

3. Inlet Size and Valve Location:  3/4 inch, concealed (back spud).

F. Material:

1. Exposed Surface Finish:  Polished to satin finish.

2. Material:  ASME A112.19.3, seamless welded 304 stainless steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power at device-listed rating is available to connect control products.  Then
wire and terminate in per Section 260583 requirements.

3.02 PREPARATION

A. Set fixture-height in accordance with manufacturer recommendations otherwise apply the
values listed within section schedule per particular fixture.

B. Set fixture rough-in piping connection sizes in accordance manufacturer recommendations
otherwise apply minimum values per service listed within section schedule per particular fixture.

3.03 REGULATORY REQUIREMENTS

A. Perform work in accordance with local health department regulations.

B. Provide installation compliance certificate from Authority Having Jurisdiction.

3.04 INSTALLATION

A. Provide fixture rough-in's with interconnecting fittings per Section 221005 requirements.

B. Provide supply fittings per fixture type as recommended in ASME A112.18.1.

C. Provide waste fittings per fixture type as recommended in ASME A112.18.2.

D. Provide flexible supply connectors per lavatory as recommended in ASME A112.18.6.

E. Install fixtures and fittings in accordance with the manufacturer's instructions.

F. Caulk fixtures and accessories as indicated.

G. Install flushometer and faucets at prescribed heights in compliance with ADA Standards.

H. Install, level, and secure fixtures in place with wall supports, and bolts.

I. Install fixture valves, traps, and related service components at reasonable locations free of
limited space or obstructions to ensure easy removal for servicing and cleaning.

J. Install components, level, and plumb each fixture utility service component.

K. Place remote-activated thermostatically actuated bleed valve(s) behind wall or buried below
frost line.

3.05 ADJUSTING

A. Adjust fixture further stops or valves water flow rates without splashing, noise, or overflow.

3.06 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Operational Tests:  Upon completion and sterilization of plumbing systems, conduct operating
tests to demonstrate satisfactory functional, and operating performance.

3.07 CLEANING
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A. Thoroughly clean plumbing fixtures and equipment both internally and externally.

B. See Section 017419 - Construction Waste Management and Disposal, for additional
requirements.

3.08 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.

B. Repair or replace products damaged prior to issuing Certificate of Substantial Completion.

END OF SECTION
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SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Support and attachment components.

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Concrete equipment pads.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

D. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position; 2022.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023a.

F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

G. MFMA-4 - Metal Framing Standards Publication; 2004.

H. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

I. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and masonry
anchors, and thermal insulated pipe supports.
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1. Fiberglass Channel (Strut) Framing Systems:  Include requirements for strength derating
according to ambient temperature.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1. Application of protective inserts, saddles, and shields at pipe hangers for each type of
insulation and hanger.

D. Derating Calculations for Fiberglass Channel (Strut) Framing Systems:  Indicate load ratings
adjusted for applicable service conditions.

E. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A. Comply with applicable building code.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of plumbing work.

2. Provide products listed, classified, and labeled as suitable for the purpose intended, where
applicable.

3. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of _____.  Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.

a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B. Prefabricated Trapeze-Framed Metal Strut Systems:

1. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation ​​:  www.cooperindustries.com/#sle.

b. Unistrut, a brand of Atkore International Inc ​​:  www.unistrut.com/#sle.

c. Substitutions:  See Section 016000 - Product Requirements.

d. Source Limitations:  Furnish hardware, fittings, and accessories from single
manufacturer.

2. Strut Channel or Bracket Material:

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

3. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch.

4. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.
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5. Accessories:  Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit
clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.

C. Prefabricated Trapeze-Framed Fiberglass Strut Systems:

1. Manufacturers:

a. Enduro Composites; ______:  www.endurocomposites.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

c. Source Limitations:  Furnish hardware, fittings, and accessories from single
manufacturer.

2. MSS SP-58 type 59, prefabricated continuous-slot fiberglass strut channel, associated
fittings, and related accessories.

3. Channel Material:  Use polyester resin or vinyl ester resin.

4. Minimum Channel Dimensions:  1-5/8 inch width by 1 inch height.

5. Flammability:  Fire retardant with NFPA 101, Class A flame spread index (maximum of 25)
when tested in accordance with ASTM E84; self-extinguishing in accordance with ASTM
D635.

D. Hanger Rods:

1. Threaded zinc-plated steel unless otherwise indicated.

2. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.

b. Piping up to 1 inch:  1/4 inch diameter.

c. Piping larger than 1 inch:  3/8 inch diameter.

d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

E. Steel Cable:

1. Manufacturers:

a. Ductmate Industries, Inc, a DMI Company; Clutcher Cable Hanging System:
 www.ductmate.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

c. Source Limitations:  Furnish hardware, fittings, and accessories from single
manufacturer.

F. Thermal Insulated Pipe Supports:

1. Manufacturers:

a. KB Enterprises ​​:  www.snappitz.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2. General Requirements:

a. Insulated pipe supports to be provided at hanger, support, and guide locations on
pipe requiring insulation or additional support.

b. Surface Burning Characteristics:  Flame spread index/smoke developed index of
5/30, maximum, when tested in accordance with ASTM E84 or UL 723.

c. Pipe supports to be provided for nominally sized, 1/2 to 30 inch iron pipes.

d. Insulation inserts to consist of rigid polyisocyanurate (urethane) insulation surrounded
by a 360 degree, PVC jacketing.

3. PVC Jacket:

a. Pipe insulation protection shields to be provided with a ball bearing hinge and locking
seam.

b. Moisture Vapor Transmission:  0.0071 perm inch, when tested in accordance with
ASTM E96/E96M.

c. Thickness:  60 mil.

4. Pipe insulation protection shields to be provided at the hanger points and guide locations
on pipes requiring insulation as indicated on drawings.

G. Nonpenetrating Rooftop Supports for Low-Slope Roofs:

H. Anchors and Fasteners:

1. Manufacturers - Mechanical Anchors:

a. Hilti, Inc ​​:  www.us.hilti.com/#sle.
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b. ITW Red Head, a division of Illinois Tool Works, Inc ​​:  www.itwredhead.com/#sle.

c. Powers Fasteners, Inc ​​:  www.powers.com/#sle.

d. Simpson Strong-Tie Company Inc ​​:  www.strongtie.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

2. Manufacturers - Powder-Actuated Fastening Systems:

a. Hilti, Inc ​​:  www.us.hilti.com/#sle.

b. ITW Ramset, a division of Illinois Tool Works, Inc ​​:  www.ramset.com/#sle.

c. Powers Fasteners, Inc ​​:  www.powers.com/#sle.

d. Simpson Strong-Tie Company Inc ​​:  www.strongtie.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

3. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

4. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.

5. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

6. Hollow Masonry:  Use toggle bolts.

7. Hollow Stud Walls:  Use toggle bolts.

8. Sheet Metal:  Use sheet metal screws.

9. Wood:  Use wood screws.

10. Plastic and lead anchors are not permitted.

11. Powder-actuated fasteners are ​permitted only as follows: ​
a. Where approved by Architect.

12. Hammer-driven anchors and fasteners are ​permitted only as follows: ​
a. Nails are permitted for attachment of nonmetallic boxes to wood frame construction

(when specified).

b. Staples are permitted for attachment of nonmetallic-sheathed cable to wood frame
construction (when specified).

13. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.

a. Comply with MFMA-4.

b. Channel Material:  Use galvanized steel.

c. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch minimum base
metal thickness.

d. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

14. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C. Provide independent support from building structure.  Do not provide support from piping,
ductwork, conduit, or other systems.

D. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

F. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.
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G. Provide thermal insulated pipe supports complete with hangers and accessories.  Install
thermal insulated pipe supports during the installation of the piping system.

H. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Unless otherwise indicated, mount floor-mounted equipment on properly sized 3 inch high
concrete pad constructed in accordance with Section 033000.

5. Securely fasten floor-mounted equipment.  Do not install equipment such that it relies on
its own weight for support.

I. Preset Concrete Inserts:  Use manufacturer-provided closure strips to inhibit concrete seepage
during concrete pour.

J. Secure fasteners according to manufacturer's recommended torque settings.

K. Remove temporary supports.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer.  Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

230548  - Vibration and Seismic

Controls for HVAC

Page 1 of 9  

SECTION 230548
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vibration isolation requirements.

B. Seismic control requirements.

C. Vibration-isolated equipment support bases.

D. Vibration isolators.

E. External seismic snubber assemblies.

F. Seismic restraint systems.

G. Vibration-isolated and/or seismically engineered roof curbs.

1.02 RELATED REQUIREMENTS

A. Section 014533 - Code-Required Special Inspections and Procedures.

B. Section 033000 - Cast-in-Place Concrete.

C. Section 055000 - Metal Fabrications:  Materials and requirements for fabricated metal supports.

D. Section 230529 - Hangers and Supports for HVAC Piping and Equipment.

1.03 DEFINITIONS

A. HVAC Component:  Where referenced in this section in regards to seismic controls, applies to
any portion of the HVAC system subject to seismic evaluation in accordance with applicable
codes, including distributed systems (e.g., ductwork, piping).

B. Seismic Restraint:  Structural members or assemblies of members or manufactured elements
specifically designed and applied for transmitting seismic forces between components and the
seismic force-resisting system of the structure.

1.04 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASCE 19 - Structural Applications of Steel Cables for Buildings; 2016.

C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by
Referring Code or Reference Standard.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate selection and arrangement of vibration isolation and/or seismic control
components with the actual equipment to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Seismic Controls:

a. Coordinate the arrangement of seismic restraints with piping, conduit, equipment, and
other potential conflicts installed under other sections or by others.

b. Coordinate the work with other trades to accommodate relative positioning of
essential and nonessential components in consideration of seismic interaction.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
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1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 033000.

1.06 SUBMITTALS

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

B. Design Documents:  Prepare and submit all information required for plan review and permitting
by authorities having jurisdiction, including but not limited to floor plans, details, and
calculations.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.

1. Vibration Isolators:  Include rated load capacities and deflections; include information on
color coding or other identification methods for spring element load capacities.

2. Seismic Controls:  Include seismic load capacities.

D. Shop Drawings - Vibration Isolation Systems:

1. Include dimensioned plan views and sections indicating proposed arrangement of
vibration isolators; indicate equipment weights and static deflections.

2. Vibration-Isolated Equipment Support Bases:  Include base weights, including concrete fill
where applicable; indicate equipment mounting provisions.

E. Shop Drawings - Seismic Controls:

1. Include dimensioned plan views and sections indicating proposed HVAC component
locations and distributed system routing, with locations and details of gravity supports and
seismic restraints and associated attachments.

2. Identify mounting conditions required for equipment seismic qualification.

3. Identify anchor manufacturer, type, minimum embedment, minimum spacing, minimum
member thickness, and minimum edge distance requirements.

4. Indicate proposed arrangement of distributed system trapeze support groupings.

5. Indicate proposed locations for distributed system flexible fittings and/or connections.

6. Indicate locations of seismic separations where applicable.

7. Include point load drawings indicating design loads transmitted to structure at each
attachment location.

F. Seismic Design Data:

1. Compile information on project-specific characteristics of actual installed HVAC
components necessary for determining seismic design forces required to design
appropriate seismic controls, including but not limited to the following.

a. Component operating weight and center of gravity.

b. Component elevation in the building in relation to the roof elevation (z/h).

c. Component importance factor (Ip).

d. For distributed systems, component materials and connection methods.

e. Component amplification factor (ap) and component response modification factor
(Rp), determined in accordance with ASCE 7 tables.

f. Applicability of overstrength factor (for certain anchorage in concrete and masonry).

2. Include structural calculations, stamped or sealed by seismic controls designer,
demonstrating suitability of seismic controls for seismic design forces.

G. Certification for seismically qualified equipment; identify basis for certification.

H. Evaluation Reports:  For products specified as requiring evaluation and recognition by a
qualified evaluation service, provide current evaluation reports.

I. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

J. Evidence of qualifications for seismic controls designer.

K. Evidence of qualifications for manufacturer.

L. Manufacturer’s detailed field testing and inspection procedures.
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M. Field quality control test reports.

1.07 QUALITY ASSURANCE

A. Comply with applicable building code.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Seismic Controls Designer Qualifications:  Registered professional engineer licensed in the
State in which the Project is located and with minimum five years experience designing seismic
restraints for nonstructural components.

1. Designer may be employed by the manufacturer of the seismic restraint products.

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

1.08 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 VIBRATION ISOLATION REQUIREMENTS

A. Design and provide vibration isolation systems to reduce vibration transmission to supporting
structure from vibration-producing HVAC equipment and/or HVAC connections to vibration-
isolated equipment.

B. Comply with applicable general recommendations of ASHRAE (HVACA), where not in conflict
with other specified requirements:

C. General Requirements:

1. Select vibration isolators to provide required static deflection.

2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.

3. Select seismic type vibration isolators to comply with seismic design requirements,
including conditions of equipment seismic certification where applicable.

4. Select vibration isolators for outdoor equipment to comply with wind design requirements.

5. Select vibration-isolated equipment support bases and associated vibration isolators to
provide minimum 2-inch operating clearance beneath base unless otherwise indicated.

D. Equipment Isolation:  As indicated on drawings.

E. Piping Isolation:

1. Provide vibration isolators for piping supports:

a. Located in equipment rooms.

b. Located within 50 feet of connected vibration-isolated equipment and pressure-
regulating valve (PRV) stations.

c. For piping over 2 inch located below or within 50 feet of noise-sensitive areas
indicated.

2. Minimum Static Deflection:

a. Remainder of Supports:  0.75 inch deflection unless otherwise indicated.

3. Suspended Piping, Nonseismic Applications:  Use resilient material isolator hangers,
spring isolator hangers, or combination resilient material/spring isolator hangers.

4. Suspended Piping, Seismic Applications:  Use seismic type resilient material isolator
hangers, seismic type spring isolator hangers, or seismic type combination resilient
material/spring isolator hangers.

5. Floor-Mounted Piping, Nonseismic Applications:  Use open (unhoused) spring isolators.

6. Floor-Mounted Piping, Seismic Applications:  Use seismic type restrained spring isolators.

7. Use modular seal or approved resilient material where vibration-isolated piping penetrates
building elements (e.g., walls, floors) arranged to prevent vibration transmission to
structure.

F. Thrust Restraint Applications:
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1. Use thrust restraints to resist horizontal motion due to thrust for fan heads, suspended
fans, and base-mounted and suspended air handling equipment operating at 2.0 inches
wg or greater total static pressure.

2. Minimum Static Deflection:  Same as static deflection of equipment.

3. Limit lateral movement to 0.25 inch or less unless otherwise indicated.

2.02 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES

A. Manufacturers:

1. Vibration-Isolated Equipment Support Bases:

a. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

b. Mason Industries ​​:  www.mason-ind.com/#sle.

c. Vibration Eliminator Company, Inc ​​:  www.veco-nyc.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

B. Vibration-Isolated Structural Steel Bases:

1. Description:  Engineered structural steel frames with integral mounting provisions for
vibration isolators, sized and configured for mounting of equipment.

C. Vibration-Isolated Concrete Inertia Bases:

1. Description:  Concrete-filled engineered steel forms with integral mounting provisions for
vibration isolators, sized and configured for mounting of equipment.

2. Minimum Base Depth:  6 inches.

3. Minimum Base Mass (Including Concrete):  1.5 times weight of supported equipment.

4. Concrete Reinforcement:  Welded or tied reinforcing bars running both ways in a single
layer.

5. Concrete:  Filled on site with minimum 3000 psi concrete in accordance with Section
033000.

2.03 VIBRATION ISOLATORS

A. Manufacturers:

1. Vibration Isolators:

a. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

b. Mason Industries ​​:  www.mason-ind.com/#sle.

c. Vibration Eliminator Company, Inc ​​:  www.veco-nyc.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

B. General Requirements:

1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.

2. Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.

b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.

c. Designed to operate in the linear portion of their load versus deflection curve over
deflection range of not less than 50 percent above specified deflection.

d. Designed to provide additional travel to solid of not less than 50 percent of rated
deflection at rated load.

e. Selected to provide designed deflection of not less than 75 percent of specified
deflection.

f. Selected to function without undue stress or overloading.

3. Seismic Snubbing Elements for Seismic Isolators:

a. Air Gap:  Between 0.125 inches and 0.25 inches unless otherwise indicated.

b. Points of Contact:  Cushioned with resilient material, minimum 0.25 inch thick;
capable of being visually inspected for damage and replaced.

C. Vibration Isolators for Seismic Applications:

1. ​​Resilient Material Isolator Mounts, Seismic:

a. Description:  Mounting assemblies for bolting equipment to supporting structure
utilizing elastomeric (e.g., neoprene, rubber) isolator material; specifically designed
and rated for seismic applications with integral snubbing in all directions.
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b. Products:

1) Substitutions:  See Section 016000 - Product Requirements.

2. ​​Restrained Spring Isolators, Seismic:

a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally
stable steel spring(s) in series with elastomeric (e.g., neoprene, rubber) isolator
material within a metal housing designed to prevent movement of supported
equipment above an adjustable vertical limit stop; specifically designed and rated for
seismic applications with integral snubbing in all directions.

b. Bottom Load Plate:  Steel with provisions for bolting to supporting structure as
required.

c. Furnished with integral leveling device for positioning and securing supported
equipment.

d. Provides constant free and operating height.

e. Products:

1) Substitutions:  See Section 016000 - Product Requirements.

3. ​​Resilient Material Isolator Hangers, Seismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing elastomeric (e.g., neoprene, rubber) isolator material for the lower
hanger rod connection; specifically designed and rated for seismic applications with
vertical limit stop to prevent upward travel of hanger rod and cushion impact.

b. Products:

4. ​​Spring Isolator Hangers, Seismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) in
series with an elastomeric element for the lower hanger rod connection; specifically
designed and rated for seismic applications with vertical limit stop to prevent upward
travel of hanger rod and cushion impact.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

c. Products:

1) Substitutions:  See Section 016000 - Product Requirements.

5. ​​Combination Resilient Material/Spring Isolator Hangers, Seismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension
system utilizing single or multiple free-standing, laterally stable steel spring(s) for the
lower hanger rod connection and elastomeric (e.g., neoprene, rubber) isolator
material for the upper hanger rod connection; specifically designed and rated for
seismic applications with vertical limit stop to prevent upward travel of hanger rod and
cushion impact.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees
(plus/minus 15 degrees) without short-circuiting of isolation.

c. Products:

1) Substitutions:  See Section 016000 - Product Requirements.

2.04 ACOUSTICAL AND VIBRATION ISOLATORS

A. Manufacturers:

1. Acoustical and Vibration Isolators:

a. HoldRite, a brand of Reliance Worldwide Corporation ​​:  www.holdrite.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.

2. Source Limitations:  Furnish isolators and associated accessories produced by a single
manufacturer and obtained from a single supplier.

B. General Requirements:

1. Acoustical Isolation System:  Through-stud isolators, pipe clamps, riser clamp pads,
neoprene and felt lining material and associated support brackets.

2.05 EXTERNAL SEISMIC SNUBBER ASSEMBLIES

A. Manufacturers:
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1. External Seismic Snubber Assemblies:

a. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

b. Mason Industries ​​:  www.mason-ind.com/#sle.

c. Vibration Eliminator Company, Inc ​​:  www.veco-nyc.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

2. Source Limitations:  Furnish external seismic snubber assemblies and associated
accessories produced by the same manufacturer as the vibration isolators and obtained
from a single supplier.

B. Description:  Steel snubbing assemblies designed for external attachment to both equipment
and supporting structure that, as part of a complete system, restrain equipment motion in all
directions during a seismic event while maintaining vibration isolation during normal operation.

C. Seismic Snubbing Elements:

1. Air Gap:  Between 0.125 inches and 0.25 inches unless otherwise indicated.

2. Points of Contact:  Cushioned with resilient material, minimum 0.25 inch thick; capable of
being visually inspected for damage and replaced.

D. Products:

1. Substitutions:  See Section 016000 - Product Requirements.

2.06 SEISMIC RESTRAINT SYSTEMS

A. Manufacturers:

1. Seismic Restraint Systems:

a. AFCON, a brand of Anvil International ​​:  www.anvilintl.com/#sle.

b. Eaton Corporation ​​:  www.eaton.com/#sle.

c. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

d. Mason Industries ​​:  www.mason-ind.com/#sle.

e. Substitutions:  See Section 016000 - Product Requirements.

B. Description:  System components and accessories specifically designed for field assembly and
attachment of seismic restraints.

C. Cable Restraints:

1. Comply with ASCE 19.

2. Cables:  Pre-stretched, galvanized steel wire rope with certified break strength.

3. Cable Connections:  Use only swaged end fittings. Cable clips and wedge type end fittings
are not permitted in accordance with ASCE 19.

4. Use protective thimbles for cable loops where potential for cable damage exists.

D. Rigid Restraints:  Use MFMA-4 steel channel (strut), steel angle, or steel pipe for structural
element; suitable for both compressive and tensile design loads.

2.07 VIBRATION-ISOLATED AND/OR SEISMICALLY ENGINEERED ROOF CURBS

A. Manufacturers:

1. Vibration-Isolated and/or Seismically Engineered Roof Curbs:

a. Kinetics Noise Control, Inc ​​:  www.kineticsnoise.com/#sle.

b. Mason Industries ​​:  www.mason-ind.com/#sle.

c. Vibration Eliminator Company, Inc ​​:  www.veco-nyc.com/#sle.

d. Substitutions:  See Section 016000 - Product Requirements.

B. Vibration Isolation Curbs:

1. Seismic Curb:

a. Location:  Between structure and rooftop equipment.

b. Construction:  Steel.

c. Integral vibration isolation to comply with requirements of this section.

d. Snubbers consist of minimum 0.25 inch thick resilient pads to avoid metal-to-metal
contact without compromising vibration isolating capabilities.

e. Weather exposed components consist of corrosion resistant materials.

C. Seismic Type Nonisolated Curb and Fabricated Equipment Piers:



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

230548  - Vibration and Seismic

Controls for HVAC

Page 7 of 9  

1. Location:  Between structure and rooftop equipment.

2. Construction:  Steel.

3. Weather exposed components consist of corrosion resistant materials.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control
components and associated attachments.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 CODE-REQUIRED SPECIAL INSPECTIONS

A. Arrange work to accommodate tests and/or inspections performed by Special Inspection
Agency employed by Owner or Architect in accordance with Section 014533 and statement of
special inspections as required by applicable building code.

B. Frequency of Special Inspections:  Where special inspections are designated as continuous or
periodic, arrange work accordingly.

1. Continuous Special Inspections:  Special Inspection Agency to be present in the area
where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspections:  Special Inspection Agency to be present in the area where
work is being performed and observe the work part-time or intermittently and at the
completion of the work.

C. Seismic special inspections include, but are not limited to:

1. Seismically Qualified Equipment:  Verification that label, anchorage, and mounting comply
with the certificate of compliance.

2. Installation and anchorage of piping systems designed to carry hazardous materials and
their associated mechanical units for Seismic Design Categories C, D, E, and F; periodic
inspection.

3. Installation and anchorage of ductwork designed to carry hazardous materials for Seismic
Design Categories C, D, E and F; periodic inspection.

4. Installation and anchorage of vibration isolation systems for Seismic Design Categories C,
D, E, and F where the approved Contract Documents require a nominal clearance of 1/4
inch or less between equipment support frame and seismic restraint; periodic inspection.

5. Verification of required clearances between HVAC equipment, distribution systems, and
associated supports and fire protection sprinkler system drops and sprigs for Seismic
Design Categories C, D, E, and F; periodic inspection.

D. Prior to starting work, Contractor to submit written statement of responsibility to authorities
having jurisdiction and to Owner acknowledging awareness of special requirements contained
in the statement of special inspections.

E. Special Inspection Agency services do not relieve Contractor from performing inspections and
testing specified elsewhere.

3.03 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C. Secure fasteners according to manufacturer's recommended torque settings.

D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.

E. Vibration Isolation Systems:

1. Vibration-Isolated Equipment Support Bases:

a. Provide specified minimum clearance beneath base.
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2. Spring Isolators:

a. Position equipment at operating height; provide temporary blocking as required.

b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to
isolators.

c. Level equipment by adjusting isolators gradually in sequence to raise equipment
uniformly such that excessive weight or stress is not placed on any single isolator.

3. Isolator Hangers:

a. Use precompressed isolator hangers where required to facilitate installation and
prevent damage to equipment utility connection provisions.

b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's
instructions.

4. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

5. Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

6. Adjust isolators to be free of isolation short circuits during normal operation.

7. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.

F. Seismic Controls:

1. Provide specified snubbing element air gap; remove any factory-installed spacers, debris,
or other obstructions.

2. Use only specified components, anchorage, and hardware evaluated by seismic design.
Comply with conditions of seismic certification where applicable.

3. Where mounting hole diameter exceeds bolt diameter by more than 0.125 inch, use epoxy
grout, elastomeric grommet, or welded washer to reduce clearance to 0.125 inch or less.

4. Equipment with Sheet Metal Housings:

a. Use Belleville washers to distribute stress over a larger surface area of the sheet
metal connection interface as approved by manufacturer.

b. Attach additional steel as approved by manufacturer where required to transfer loads
to structure.

c. Where mounting surface is irregular, do not shim housing; reinforce housing with
additional steel as approved by manufacturer.

5. Concrete Housekeeping Pads:

a. Size in accordance with seismic design to meet anchor requirements.

b. Install pad reinforcement and doweling in accordance with seismic design to ensure
integrity of pad and associated connection to slab.

6. Seismic Restraint Systems:

a. Do not attach seismic restraints and gravity supports to dissimilar parts of structure
that may move differently during an earthquake.

b. Install restraints within permissible angles in accordance with seismic design.

c. Install cable restraints straight between component/run and structural attachment; do
not bend around other nonstructural components or structural elements.

d. Install cable restraints for vibration-isolated components slightly slack to prevent
short-circuiting of isolation.

e. Install hanger rod stiffeners where indicated using only specified clamps; do not weld
stiffeners to hanger rod.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect vibration isolation and/or seismic control components for damage and defects.

C. Provide manufacturer representative or authorized technician services to assist with inspection
and testing of vibration isolation systems and seismic controls.  Submit a detailed copy of
manufacturer recommended inspection, testing, and field report procedures.

D. Vibration Isolation Systems:
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1. Verify isolator static deflections.

2. Verify required clearance beneath vibration-isolated equipment support bases.

3. Verify vibration isolation performance during normal operation; investigate sources of
isolation short circuits.

E. Seismic Controls:

1. Verify snubbing element air gaps.

F. Correct deficiencies and replace damaged or defective vibration isolation and/or seismic control
components.

G. Submit detailed reports indicating inspection and testing results and corrective actions taken.

END OF SECTION
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SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of  ​hydronic and steam ​ systems.

C. Measurement of final operating condition of HVAC systems.

D. Sound measurement of equipment operating conditions.

E. Commissioning activities.

1.02 RELATED REQUIREMENTS

A. Section 019113 - General Commissioning Requirements:  Commissioning requirements that
apply to all types of work.

B. Section 230800 - Commissioning of HVAC.

1.03 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008, with Errata (2019).

C. NEBB (TAB) - Procedural Standard for Testing Adjusting and Balancing of Environmental
Systems; 2019.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.04 SUBMITTALS

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

B. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor
for approval within 30 days after award of Contract.

C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.

1. Submit to Architect.

2. Submit to the Commissioning Authority.

3. Submit six weeks prior to starting the testing, adjusting, and balancing work.

4. Include certification that the plan developer has reviewed Contract Documents, the
equipment and systems, and the control system with the Architect and other installers to
sufficiently understand the design intent for each system.

5. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Identification and types of measurement instruments to be used and their most recent
calibration date.

d. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

e. Final test report forms to be used.

f. Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).

2) Diffuser proportioning.

3) Branch/submain proportioning.

4) Total flow calculations.

5) Rechecking.
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6) Diversity issues.

g. Details of how TOTAL flow will be determined; for example:

1) Air:  Sum of terminal flows via control system calibrated readings or via hood
readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA
flow stations.

2) Water:  Pump curves, circuit setter, flow station, ultrasonic, etc.

h. Method of verifying and setting minimum outside air flow rate will be verified and set
and for what level (total building, zone, etc.).

i. Method of checking building static and exhaust fan and/or relief damper capacity.

j. Proposed selection points for sound measurements and sound measurement
methods.

k. Time schedule for deferred or seasonal TAB work, if specified.

l. Exhaust fan balancing and capacity verifications, including any required room
pressure differentials.

m. Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Control System Coordination Reports:  Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

E. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.

1. Submit to the the Commissioning Authority within two weeks after completion of testing,
adjusting, and balancing.

2. Revise TAB plan to reflect actual procedures and submit as part of final report.

3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

4. Provide reports in ​soft cover, letter size, 3-ring ​ binder manuals, complete with index page
and indexing tabs, with cover identification at front and side.  Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.

5. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

6. Form of Test Reports:  Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

7. Units of Measure:  Report data in ​I-P (inch-pound) units only ​.
8. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.

b. Address of Testing, Adjusting, and Balancing Agency.

c. Telephone number of Testing, Adjusting, and Balancing Agency.

d. Project name.

e. Project location.

f. Project Architect.

g. Project Engineer.

h. Project Contractor.

i. Project altitude.

j. Report date.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:

1. AABC (NSTSB), AABC National Standards for Total System Balance.

2. SMACNA (TAB).

3. Maintain at least one copy of the standard to be used at project site at all times.
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B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.

c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute:  www.tabbcertified.org/#sle.

E. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

F. Pre-Qualified TAB Agencies:

1. ​JEDI Balancing, Inc. ​.
2. Certified Balance, Inc..

3. ​​.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:

1. Systems are started and operating in a safe and normal condition.

2. Temperature control systems are installed complete and operable.

3. Proper thermal overload protection is in place for electrical equipment.

4. Final filters are clean and in place.  If required, install temporary media in addition to final
filters.

5. Duct systems are clean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and open.

8. Air coil fins are cleaned and combed.

9. Access doors are closed and duct end caps are in place.

10. Air outlets are installed and connected.

11. Duct system leakage is minimized.

12. Hydronic systems are flushed, filled, and vented.

13. Pumps are rotating correctly.

14. Proper strainer baskets are clean and in place.

15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.

3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.

1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.
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C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING

A. Ensure recorded data represents actual measured or observed conditions.

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored.  Set and lock memory stops.

C. Mark on drawings the locations where traverse and other critical measurements were taken and
cross reference the location in the final report.

D. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

E. Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

E. Use volume control devices to regulate air quantities only to extent that adjustments do not
create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.
 Vary branch air quantities by damper regulation.

G. Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

H. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

I. Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

J. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

K. For variable air volume system powered units set volume controller to air flow setting indicated.
 Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.

L. On fan powered VAV boxes, adjust air flow switches for proper operation.

3.07 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.

B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to
determine flow rates for system balance.  Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing.  Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
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E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.

3.08 COMMISSIONING

A. See Sections 019113 - General Commissioning Requirements and 230800 for additional
requirements.

B. Perform prerequisites prior to starting commissioning activities.

C. Fill out Prefunctional Checklists for:

1. Air side systems.

2. Water side systems.

D. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the
final TAB report.

E. Re-check ​ minimum outdoor air intake flows and maximum and intermediate total airflow rates
for 100 percent of the air handlers plus ​ a random sample equivalent to ​100 ​ percent of the final
TAB report data as directed by Commissioning Authority.

1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning
Authority.  

2. Use the same test instruments as used in the original TAB work.

3. Failure of more than 10 percent of the re-checked items of a given system shall result in
the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.

4. For purposes of re-check, failure is defined as follows:  

a. Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument
reading.

b. Minimum Outside Air Flow:  Deviation of more than 20 percent of instrument reading;
for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures:  Deviation of more than one degree F.

d. Air and Water Pressures:  Deviation of more than 10 percent of full scale of test
instrument reading.

e. Sound Pressures:  Deviation of more than 3 decibels, with consideration for
variations in background noise.

5. For purposes of re-check, a whole system is defined as one in which inaccuracies will
have little or no impact on connected systems; for example, the air distribution system
served by one air handler or the hydronic chilled water supply system served by a chiller
or the condenser water system.

F. In the presence of the Commissioning Authority, verify that:

1. Final settings of all valves, splitters, dampers and other adjustment devices have been
permanently marked.

2. The air system is being controlled to the lowest possible static pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 90 percent or more open.

3. The water system is being controlled to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from the pump to the coil
having all balancing valves wide open and that during full cooling the cooling coil valve of
that leg is 90 percent or more open.

3.09 SCOPE

A. Test, adjust, and balance the following:

1. HVAC Pumps.
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2. Water Tube Boilers.

3. Packaged Steel Water Tube Boilers.

4. Packaged Steel Fire Tube Boilers.

5. Forced Air Furnaces.

6. Air Cooled Water Chillers.

7. Centrifugal Water Chillers.

8. Induced Draft Cooling Tower.

9. Blow Through Cooling Tower.

10. Air Cooled Refrigerant Condensers.

11. Packaged Roof Top Heating/Cooling Units.

12. Packaged Terminal Air Conditioning Units.

13. Unit Air Conditioners.

14. Computer Room Air Conditioning Units.

15. Air Coils.

16. Terminal Heat Transfer Units.

17. Air Handling Units.

18. Fans.

19. Air Filters.

20. Air Terminal Units.

21. Air Inlets and Outlets.

3.10 MINIMUM DATA TO BE REPORTED

A. Electric Motors:

1. Manufacturer.

2. Model/Frame.

3. HP/BHP.

4. Phase, voltage, amperage; nameplate, actual, no load.

5. RPM.

6. Service factor.

7. Starter size, rating, heater elements.

8. Sheave Make/Size/Bore.

B. V-Belt Drives:

1. Identification/location.

2. Required driven RPM.

3. Driven sheave, diameter and RPM.

4. Belt, size and quantity.

5. Motor sheave diameter and RPM.

C. Pumps:

1. Identification/number.

2. Manufacturer.

3. Size/model.

4. Impeller.

5. Service.

6. Design flow rate, pressure drop, BHP.

7. Actual flow rate, pressure drop, BHP.

8. Discharge pressure.

9. Suction pressure.

10. Total operating head pressure.

11. Shut off, discharge and suction pressures.

12. Shut off, total head pressure.

D. Air Cooled Condensers:

1. Identification/number.

2. Location.
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3. Manufacturer.

4. Model number.

5. Serial number.

E. Chillers:

1. Identification/number.

2. Manufacturer.

3. Capacity.

4. Model number.

5. Serial number.

6. Evaporator entering water temperature, design and actual.

7. Evaporator leaving water temperature, design and actual.

8. Evaporator pressure drop, design and actual.

9. Evaporator water flow rate, design and actual.

10. Condenser entering water temperature, design and actual.

11. Condenser pressure drop, design and actual.

12. Condenser water flow rate, design and actual.

F. Cooling Tower:

1. Tower identification/number.

2. Manufacturer.

3. Model number.

4. Serial number.

5. Rated capacity.

6. Entering air WB temperature, specified and actual.

7. Leaving air WB temperature, specified and actual.

8. Ambient air DB temperature.

9. Condenser water entering temperature.

10. Condenser water leaving temperature.

11. Condenser water flow rate.

12. Fan RPM.

G. Heat Exchangers:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.

5. Model number.

6. Serial number.

7. Primary water entering temperature, design and actual.

8. Primary water leaving temperature, design and actual.

9. Primary water flow, design and actual.

10. Primary water pressure drop, design and actual.

11. Secondary water leaving temperature, design and actual.

12. Secondary water flow, design and actual.

13. Secondary water pressure drop, design and actual.

H. Cooling Coils:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.

5. Air flow, design and actual.

6. Entering air DB temperature, design and actual.

7. Entering air WB temperature, design and actual.

8. Leaving air DB temperature, design and actual.

9. Leaving air WB temperature, design and actual.
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10. Water flow, design and actual.

11. Water pressure drop, design and actual.

12. Entering water temperature, design and actual.

13. Leaving water temperature, design and actual.

14. Saturated suction temperature, design and actual.

15. Air pressure drop, design and actual.

I. Heating Coils:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.

5. Air flow, design and actual.

6. Water flow, design and actual.

7. Water pressure drop, design and actual.

8. Entering water temperature, design and actual.

9. Leaving water temperature, design and actual.

10. Entering air temperature, design and actual.

11. Leaving air temperature, design and actual.

12. Air pressure drop, design and actual.

J. Electric Duct Heaters:

1. Manufacturer.

2. Identification/number.

3. Location.

4. Model number.

5. Design kW.

6. Number of stages.

7. Phase, voltage, amperage.

8. Test voltage (each phase).

9. Test amperage (each phase).

10. Air flow, specified and actual.

11. Temperature rise, specified and actual.

K. Air Moving Equipment:

1. Location.

2. Manufacturer.

3. Model number.

4. Serial number.

5. Arrangement/Class/Discharge.

6. Air flow, specified and actual.

7. Return air flow, specified and actual.

8. Outside air flow, specified and actual.

9. Total static pressure (total external), specified and actual.

10. Inlet pressure.

11. Discharge pressure.

12. Sheave Make/Size/Bore.

13. Number of Belts/Make/Size.

14. Fan RPM.

L. Exhaust Fans:

1. Location.

2. Manufacturer.

3. Model number.

4. Serial number.

5. Air flow, specified and actual.

6. Total static pressure (total external), specified and actual.
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7. Inlet pressure.

8. Discharge pressure.

9. Sheave Make/Size/Bore.

10. Number of Belts/Make/Size.

11. Fan RPM.

M. Duct Traverses:

1. System zone/branch.

2. Duct size.

3. Area.

4. Design velocity.

5. Design air flow.

6. Test velocity.

7. Test air flow.

8. Duct static pressure.

9. Air temperature.

10. Air correction factor.

N. Terminal Unit Data:

1. Manufacturer.

2. Type, constant, variable, single, dual duct.

3. Identification/number.

4. Location.

5. Model number.

6. Size.

7. Minimum static pressure.

8. Minimum design air flow.

9. Maximum design air flow.

10. Maximum actual air flow.

11. Inlet static pressure.

O. Air Distribution Tests:

1. Air terminal number.

2. Room number/location.

3. Terminal type.

4. Terminal size.

5. Design air flow.

6. Test (final) air flow.

7. Percent of design air flow.

P. Sound Level Reports:

1. Location.

2. Octave bands - equipment off.

3. Octave bands - equipment on.

END OF SECTION
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SECTION 230713
DUCT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Duct insulation.

B. Duct liner.

C. Jacketing and accessories.

1.02 RELATED REQUIREMENTS

A. Section 230553 - Identification for HVAC Piping and Equipment.

B. Section 233100 - HVAC Ducts and Casings:  Glass fiber ducts.

1.03 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013 (Reapproved 2019).

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014 (Reapproved 2019).

D. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2020.

E. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2019.

F. ASTM C1290 - Standard Specification for Flexible Fibrous Glass Blanket Insulation Used to
Externally Insulate HVAC Ducts; 2016 (Reapproved 2021).

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023a.

H. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

I. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

J. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

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

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section ​, with minimum three years of experience ​​ and approved by manufacturer ​.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

1.07 FIELD CONDITIONS
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A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, FLEXIBLE

A. Manufacturer:

1. Johns Manville ​​:  www.jm.com/#sle.

2. Knauf Insulation; Atmosphere Duct Wrap:  www.knaufinsulation.com/#sle.

3. Owens Corning Corporation ​​:  www.ocbuildingspec.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. K value:  0.36 at 75 degrees F, when tested in accordance with ASTM C518.

2. Maximum Service Temperature:  1,200 degrees F.

3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:

1. Kraft paper with glass fiber yarn and bonded to aluminized film.

2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

3. Secure with pressure-sensitive tape.

D. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure-
sensitive rubber-based adhesive.

E. Outdoor Vapor Barrier Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

F. Tie Wire:  Annealed steel, 16 gauge, 0.0508 inch diameter.

2.03 GLASS FIBER, RIGID

A. Manufacturer:

1. Johns Manville ​​:  www.jm.com/#sle.

2. Knauf Insulation ​​:  www.knaufinsulation.com/#sle.

3. Owens Corning Corporation; 700 Series FIBERGLAS Insulation:
 www.ocbuildingspec.com/#sle.

4. Substitutions:  See Section 016000 - Product Requirements.

B. Insulation:  ASTM C612; rigid, noncombustible blanket.

1. K Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.

2. Maximum Service Temperature:  450 degrees F.

3. Maximum Water Vapor Absorption:  5.0 percent.

4. Maximum Density:  8.0 pcf.

C. Vapor Barrier Jacket:

1. Kraft paper with glass fiber yarn and bonded to aluminized film.

2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

3. Secure with pressure-sensitive tape.

D. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure-
sensitive rubber-based adhesive.

E. Indoor Vapor Barrier Finish:
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1. Cloth:  Untreated; 9 oz/sq yd weight, glass fabric.

2. Vinyl emulsion type acrylic, compatible with insulation, black color.

2.04 JACKETING AND ACCESSORIES

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire-retardant
lagging adhesive.

1. Lagging Adhesive:

a. Compatible with insulation.

B. Mineral Fiber (Outdoor) Jacket:  Asphalt impregnated and coated sheet, 50 lb/square.

C. Aluminum Jacket:

1. Thickness:  0.016 inch sheet.

2. Finish:  ​Embossed ​.
3. Joining:  Longitudinal slip joints and 2 inch laps.

4. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective liner.

5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

6. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

2.05 DUCT LINER

A. Manufacturers:

1. Johns Manville ​​:  www.jm.com/#sle.

2. Knauf Insulation ​​:  www.knaufinsulation.com/#sle.

3. Owens Corning Corporation ​​:  www.ocbuildingspec.com/#sle.

B.

C. Glass Fiber Insulation:  Non-corrosive, incombustible glass fiber complying with ASTM C1071;
flexible blanket, rigid board, and preformed round liner board; impregnated surface and edges
coated with poly vinyl acetate polymer, acrylic polymer, or black composite.

1. Fungal Resistance:  No growth when tested according to ASTM G21.

2. Apparent Thermal Conductivity:  Maximum of 0.31 at 75 degrees F.

3. Service Temperature:  Up to 250 degrees F.

4. Rated Velocity on Coated Air Side for Air Erosion:  5,000 fpm, minimum.

5. Minimum Noise Reduction Coefficients:

a. 1/2 inch Thickness:  0.30.

b. 1 inch Thickness:  0.45.

c. 1-1/2 inches Thickness:  0.60.

d. 2 inch Thickness:  0.70.

D. Adhesive:  Waterproof, fire-retardant type, ASTM C916.

E. Liner Fasteners:  Galvanized steel, self-adhesive pad with integral head.

PART 3  EXECUTION

3.01 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Insulated Ducts Conveying Air Below Ambient Temperature:

1. Provide insulation with vapor barrier jackets.

2. Finish with tape and vapor barrier jacket.

3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.

4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections,
and expansion joints.

C. Insulated Ducts Conveying Air Above Ambient Temperature:

1. Provide with or without standard vapor barrier jacket.
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2. Insulate fittings and joints. Where service access is required, bevel and seal ends of
insulation.

D. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above
finished floor):  Finish with canvas jacket sized for finish painting.

E. Exterior Applications:  Provide insulation with vapor barrier jacket.  Cover with ​with calked
aluminum jacket with seams located on bottom side of horizontal duct section ​.

F. External Duct Insulation 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 duct. Use adhesive or mechanical fasteners where
necessary to prevent sagging. Lift duct off trapeze hangers and insert spacers.

4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.

5. Stop and point insulation around access doors and damper operators to allow operation
without disturbing wrapping.

G. Duct and Plenum Liner Application:

1. Adhere insulation with adhesive for 90 percent coverage.

2. Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for spacing.

3. Seal and smooth joints. Seal and coat transverse joints.

4. Seal liner surface penetrations with adhesive.

5. Duct dimensions indicated are net inside dimensions required for airflow. Increase duct
size to allow for insulation thickness.

3.03 SCHEDULES

A. Combustion Air Duct:

1. Flexible Glass Fiber Duct Insulation:  1/2" thick flexible glass fiber duct wrap.

B. Exhaust Ducts Within 10 ft of Exterior Openings: 1/2" thick flexible glass fiber duct wrap.

C. Outside Air Intake Ducts: 1" thick flexible cellular glass fiber duct wrap.

D. Plenums:  Lined with fiberglass duct liner with reinforced coating system.  Liner to have
minimum manufacturer's "as installed" R value of R-6 or greater.

E. Supply and Return Ducts (where located in unconditioned spaces; includes crawlspaces both
ventilated and unventilated): Wrapped with flexible glass fiber duct wrap or lined with flexible
glass duct liner with reinforced coating system as noted on the contract drawings. Insulation to
have "as installed" manufacturer's minimum R value of R-6 or greater.

F. Supply and Return Ducts (where located in indirectly conditioned spaces and includes return air
plenums with or without exposed roofs above): Lined with 1" flexible glass duct liner with
reinforced coating system as noted on the contract drawings.

G. Supply ducts After Terminal Boxes: Where located in unconditioned spaces; includes
crawlspaces both ventilated and unventilated: Wrapped with flexible glass fiber duct wrap or
lined with flexible glass duct liner with reinforced coating system as noted on the contract
drawings. Insulation to have "as installed" manufacturer's minimum R value of R-6 or greater.
Where located in indirectly conditioned spaces and includes return air plenums with or without
exposed roofs above: Lined with 1" flexible glass duct liner with reinforced coating system as
noted on the contract drawings.

H. Ducts Exposed to Outdoors: Wrapped with flexible glass fiber duct wrap or lined with flexible
glass duct liner with reinforced coating system as noted on the contract drawings. Insulation to
have "as installed" manufacturer's minimum R value of R-12 or greater. Duct to have aluminum
jacket sealed weathertight.

END OF SECTION
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SECTION 233100
HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal ducts.

1.02 RELATED REQUIREMENTS

A. Section 230713 - Duct Insulation:  External insulation and duct liner.

B. Section 233300 - Air Duct Accessories.

C. Section 233319 - Duct Silencers.

D. Section 233600 - Air Terminal Units.

E. Section 233700 - Air Outlets and Inlets:  Fabric air distribution devices.

1.03 REFERENCE STANDARDS

A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals; Most Recent Edition Cited by
Referring Code or Reference Standard.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

C. 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; 2023.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

E. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.

1.04 SUBMITTALS

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

B. Product Data:  Provide data for ​duct materials, duct liner, and duct connections ​.

C. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and
configuration prior to start of work for ​half inch pressure class and higher ​ systems.

D. Test Reports:  Indicate pressure tests performed. Include date, section tested, test pressure,
and leakage rate per appropriate seal class, following SMACNA (LEAK).

E. Manufacturer's Installation Instructions:  Indicate special procedures for glass fiber ducts.

F. Project Record Documents:  Record actual locations of ducts and duct fittings. Record changes
in fitting location and type. Show additional fittings used.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience, and approved
by manufacturer.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum ​three ​ years of ​​ experience.

1.06 FIELD CONDITIONS

A. Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance
with NFPA 90A and SMACNA (DCS) guidelines unless stated otherwise.
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B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the
Contractor's option.

C. Acoustical Treatment:  Provide sound-absorbing liners and sectional silencers for metal-based
ducts in compliance with Section 233319.

D. Duct Shape and Material in accordance with Allowed Static Pressure Range:

E. Duct Sealing and Leakage in accordance with Static Pressure Class:

F. Duct Fabrication Requirements:

1. Duct and Fitting Fabrication and Support:  SMACNA (DCS) including specifics for
continuously welded round and oval duct fittings.

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated
operating pressures or pressure class.

3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide airfoil
turning vanes of perforated metal with glass fiber insulation.

4. Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining
is indicated.

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

6. Provide turning vanes of perforated metal with glass fiber insulation when an acoustical
lining is required.

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver
frame, provide blank-out panels sealing louver area around duct. Use same material as
duct, painted black on exterior side; seal to louver frame and duct.

2.02 METAL DUCTS

2.03 METAL DUCTS

A. Material Requirements:

1. Galvanized Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,
with G60/Z180 coating.

END OF SECTION
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air turning devices/extractors.

B. Backdraft dampers - metal.

C. Backdraft dampers - fabric.

D. Combination fire and smoke dampers.

E. Duct access doors.

F. Duct test holes.

G. Fire dampers.

H. Flexible duct connectors.

I. Smoke dampers.

J. Volume control dampers.

1.02 RELATED REQUIREMENTS

A. Section 233100 - HVAC Ducts and Casings.

B. Section 233600 - Air Terminal Units:  Pressure regulating damper assemblies.

1.03 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

B. NFPA 92 - Standard for Smoke Control Systems; 2021, with Amendment.

C. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2021.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

F. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.

G. UL 555C - Standard for Safety Ceiling Dampers; Current Edition, Including All Revisions.

H. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.04 SUBMITTALS

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

B. Product Data:  Provide for shop-fabricated assemblies including volume control dampers, duct
access doors, duct test holes, and hardware used. Include electrical characteristics and
connection requirements.

C. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers,
duct access doors, fire dampers, and smoke dampers.

D. Manufacturer's Installation Instructions:  Provide instructions for ​fire dampers and combination
fire and smoke dampers ​.

E. Project Record Drawings:  Record actual locations of ​access doors ​.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS
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2.01 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; ​steel or aluminum ​ construction; with
individually adjustable blades, mounting straps.

2.02 BACKDRAFT DAMPERS - METAL

A. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel, with center
pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together
in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot pin;
adjustment device to permit setting for varying differential static pressure.

2.03 BACKDRAFT DAMPERS - FABRIC

2.04 COMBINATION FIRE AND SMOKE DAMPERS

2.05 DUCT ACCESS DOORS

A. Fabrication:  Rigid and close fitting of galvanized steel with sealing gaskets and quick-fastening
locking devices. For insulated ducts, install minimum 1-inch thick insulation with sheet metal
cover.

1. Less Than 12 inches Square:  Secure with sash locks.

2. Up to 18 inches Square:  Provide two hinges and two sash locks.

3. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside
handles.

4. Larger Sizes:  Provide an additional hinge.

5. High Temperature Duct Access Doors:

a. Comply with NFPA 96.

B. Access doors with sheet metal screw fasteners are not acceptable.

2.06 DUCT TEST HOLES

2.07 FIRE DAMPERS

A. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

B. Ceiling (Radiation) Dampers:  Galvanized steel, 22-gauge, 0.0299-inch frame and 16-gauge,
0.0598-inch flap, two layers of 0.125-inch thick ceramic fiber on top side and one layer on
bottom side for round flaps, with locking clip.

1. Rated for three hour service in compliance with UL 555C.

C. Horizontal Dampers:  Galvanized steel, 22-gauge, 0.0299-inch frame, stainless steel closure
spring, and lightweight, heat-retardant, non-asbestos fabric blanket.

D. Curtain Type Dampers:  Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations. Configure with blades out of air stream
except for 1-inch pressure-class ducts up to 12 inches in height.

E. Multiple Blade Dampers:  16-gauge, 0.0598-inch galvanized steel frame and blades, oil-
impregnated bronze or stainless steel sleeve bearings and plated steel axles, 1/8 by 1/2 inch
plated steel concealed linkage, stainless steel closure spring, blade stops, and lock.

F. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.08 FLEXIBLE DUCT CONNECTORS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz/sq yd.

a. Net Fabric Width:  Approximately 2 inches wide.

2. Metal:  3 inches wide, 24 gauge, 0.0239 inch thick galvanized steel.

C. Leaded Vinyl Sheet:  Minimum 0.55 inch thick, 0.87 lbs per sq ft, 10 dB attenuation in 10 to
10,000 Hz range.
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D. Maximum Installed Length:  14 inch.

2.09 SMOKE DAMPERS

A. Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.

B. Dampers:  UL Class 1 ​airfoil blade ​ type smoke damper, normally ​open ​ automatically operated
by ​electric ​ actuator.

C. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.10 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Splitter Dampers:

1. Material:  Same gauge as duct to 24 inches size in either direction, and two gauges
heavier for sizes over 24 inches.

2. Blade:  Fabricate of ​double ​ thickness sheet metal to streamline shape, secured with
continuous hinge or rod.

3. Operator:  Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged
bushing with set screw.

C. Single Blade Dampers:

1. Fabricate for duct sizes up to 6 by 30 inch.

2. Blade:  24 gauge, 0.0239 inch, minimum.

D. Multi-Blade Damper:  Fabricate consisting of opposed blades with maximum blade sizes 8 by
72 inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

1. Blade:  18 gauge, 0.0478 inch, minimum.

E. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

F. Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or
adapters.

3. Where rod lengths exceed 30 inches provide regulator at both ends.

PART 3  EXECUTION

3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). See Section 233100 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide
minimum 8 by 8 inch size access door for hand and shoulder access, or as indicated on
drawings. Provide minimum 4 by 4 inch size access door for balancing dampers only. Review
locations prior to fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.

E. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations
indicated, where ducts and outlets pass through fire-rated components, and where required by
authorities having jurisdiction. Install with required perimeter mounting angles, sleeves,
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breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.

G. Demonstrate re-setting of fire dampers to Owner's representative.

H. At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

I. At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment.

J. For fans developing static pressures of 5.0 inches and over, cover flexible connections with
leaded vinyl sheet, held in place with metal straps.

K. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing. Install minimum two duct widths from
duct take-off.

L. Use splitter dampers only where indicated.

M. Provide balancing dampers on high velocity systems where indicated. See Section 233600.

N. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 233600
AIR TERMINAL UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single-duct terminal units.

1. Variable-volume units.

B. Fan-powered units.

C. Hose kits and valves.

1.02 RELATED REQUIREMENTS

A. Section 230548 - Vibration and Seismic Controls for HVAC.

B. Section 230913 - Instrumentation and Control Devices for HVAC:  Thermostats and actuators.

C. Section 230923 - Direct-Digital Control System for HVAC.

D. Section 230993 - Sequence of Operations for HVAC Controls.

E. Section 232113 - Hydronic Piping:  Connections to heating coils.

F. Section 233100 - HVAC Ducts and Casings.

G. Section 238200 - Convection Heating and Cooling Units:  Air coils.

H. Section 251400 - Integrated Automation Local Control Units:  HVAC controllers.

1.03 REFERENCE STANDARDS

A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils; 2001, with Addenda (2011).

B. AHRI 880 (I-P) - Performance Rating of Air Terminals; 2017 (Reaffirmed 2023).

C. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2017, with Addendum (2022).

D. ASHRAE Std 130 - Laboratory Methods of Testing Air Terminal Units; 2016.

E. ASTM A492 - Standard Specification for Stainless Steel Rope Wire; 1995 (Reapproved 2019).

F. ASTM A603 - Standard Specification for Metallic-Coated Steel Structural Wire Rope; 2019.

G. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2019.

H. ASTM E488/E488M - Standard Test Methods for Strength of Anchors in Concrete Elements;
2022.

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

J. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

K. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; 2008.

L. UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances; Current
Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week before to the start of the
work of this section; require attendance by affected installers.

1.05 SUBMITTALS

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

B. Product Data:  Provide data indicating configuration, general assembly, and materials used in
fabrication.  Include catalog performance ratings that indicate airflow, static pressure, and NC
designation.  Include electrical characteristics and connection requirements.
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C. Shop Drawings:  Indicate configuration, general assembly, and materials used in fabrication,
and electrical characteristics and connection requirements.

1. Include schedules listing discharge and radiated sound power level for each of the second
through sixth-octave bands at inlet static pressures of 1 to 4 in-wc.

D. Certificates:  Certify that coils are tested and rated in accordance with AHRI 410.

E. Manufacturer's Installation Instructions:  Indicate support and hanging details, installation
instructions, recommendations, and service clearances required.

F. Project Record Documents:  Record actual locations of units and locations of access doors
required for access of valving.

G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, maintenance and repair data, and parts lists.  Include directions for resetting
constant-volume regulators.

H. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.07 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.

B. Provide five year manufacturer warranty for air terminal units.

PART 2  PRODUCTS

2.01 SINGLE-DUCT, ​VARIABLE-VOLUME ​ UNITS

A. Manufacturers:

1. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies
Corp. ​​:  www.commercial.carrier.com/#sle.

2. Krueger-HVAC ​​:  www.krueger-hvac.com/#sle.

3. Price Industries, Inc; ______:  www.priceindustries.com/#sle.

4. Trane, a brand of Ingersoll Rand ​​:  www.trane.com/#sle.

5. Substitutions:  See Section 016000 - Product Requirements.

B. Basis of Design:  Trane.

C. Acoustic Performance Requirements:

1. Sound ratings of air distribution assemblies:  Not to exceed ​25 ​ NC at a ​0.25" ​ static
pressure drop across the unit, and the downstream static pressure of ​0.5" ​.

D. General:

1. Factory-assembled, AHRI 880 (I-P) rated and bearing the AHRI seal, air volume control
terminal with damper assembly, flow sensor, externally mounted volume controller, duct
collars, and all required features.

2. Control box bearing identification, including but not necessarily limited to nominal cfm,
maximum and minimum factory-set airflow limits, coil type and coil (right or left hand)
connection, where applicable.

E. Unit Casing:

1. Minimum 22 gauge, 0.0299 inch galvanized steel.

2. Air Inlet Collar:  Provide round, suitable for standard flexible duct sizes.

3. Unit Discharge:  Rectangular, with slip-and-drive connections.

4. Acceptable Liners:

a. 1/2  inch thick, coated, fibrous-glass complying with ASTM C1071.

1) Secure with adhesive.

2) Coat edges exposed to airstream with NFPA 90A approved sealant.

3) Cover liner with non-porous foil.
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b. Liner not to contain pentabrominated diphenyl ether (CAS #32534-81-9) or
octabrominated diphenyl ether.

F. Damper Assembly:

1. Heavy-gauge, galvanized steel, or extruded aluminum construction with solid steel, nickel-
plated shaft pivoting on HDPE, self-lubricating bearings.

2. Provide integral position indicator or alternative method for indicating damper position over
full range of 90 degrees.

3. Incorporate low leak damper blades for tight airflow shutoff.

a. Air Leakage Past Closed Damper:  Maximum two percent of unit maximum airflow at
3 in-wc inlet static pressure, tested in accordance with ASHRAE Std 130.

G. Hot Water Heating Coil:

1. Coil Casing:  Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on
terminal discharge with rectangular outlet, duct connection type.

a. Access Door:  Gasketed and insulated located on bottom, on top, and downstream of
coils.

b. Right or left coil inlets.

2. Coil Fins:  Aluminum or aluminum plated ​ 0.0045 inch ​ fins, mechanically-bonded to
seamless ​ 0.50 by 0.016 inch ​ copper tubes.

a. Fins to be formed in a high heat transfer sine wave configuration.

3. Coil leak tested to minimum 350 psig.

4. Base performance data on tests run in accordance with AHRI 410 and units to bear AHRI
410 label.

H. Controls:

1. DDC (Direct-Digital Controls):

a. Basis of Design:  Trane.

1) The unit level controller to include the following:

(a) 24 VAC power terminal or RJ-12 Power connection.

(b) T-Stat Port for thermostat connection.

(c) Service Port for Price Linker diagnostic equipment.

(d) Damper actuator.

(e) Fan output connection.

(f) LED indication for troubleshooting.

(g) Three binary staged heating outputs.

(h) Binary cooling output.

(i) Supply air temperature (SA-T) sensor input.

(j) Contact closure input.

(k) Four analog outputs.

b. Include a factory-installed, unit-mounted, direct-digital controller.

c. Bi-directional Damper Actuator:  24 volt, powered closed, spring return open.

d. Microprocessor-Based Controller:  Air volume controller, pressure-independent with
electronic airflow transducers, factory-calibrated maximum and minimum CFMs.

1) Occupied and unoccupied operating mode.

2) Remote reset of temperature or CFM set points.

3) Proportional, plus integral control of room temperature.

4) Monitoring and adjusting with portable terminal.

e. Room Sensor:

1) Compatible with temperature controls specified.

2) Wall-mounted, system powered, with temperature set-point adjustment including
connection access for portable operator terminal.

f. See Section 25 1400.

2. Airflow Sensor:  Differential pressure airflow device measuring total, static, and wake
pressures.

a. Basis of Design:  Trane.

1) Plastic parts are fire-resistant, complying with UL 94.
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2) Provides accuracy within 5 percent with a 90 degree sheet metal elbow directly
at the inlet of the assembly.

3) Control tubing is protected by grommets at the wall of the air flow sensor's
housing.

4) Furnished with twelve total pressure sensing ports and a center averaging
chamber that amplifies the sensed air flow signal.

5) Provide sensor with a pressure transducer to interface with a DDC system.

6) Provide velocity pressure sensor with a removable access section for
maintenance.

b. Signal accuracy:  Plus/minus five percent throughout terminal operating range.

2.02 FAN-POWERED ​ PARALLEL ​ UNITS

A. Manufacturers:

1. Carrier, a part of UTC Building and Industrial Systems, a unit of United Technologies
Corp. ​​:  www.commercial.carrier.com/#sle.

2. Krueger-HVAC ​​:  www.krueger-hvac.com/#sle.

3. Price Industries, Inc ​​:  www.priceindustries.com/#sle.

4. Trane, a brand of Ingersoll Rand ​​:  www.trane.com/#sle.

B. Basis of Design: Trane.

C. General:

1. Factory-assembled and wired, AHRI 880 (I-P) rated, horizontal fan-powered terminal unit
with blower, blower motor, mixing plenum, and primary air damper contained in a single
unit housing.

D. Unit Casing:

1. Minimum 22 gauge, 0.0299 inch galvanized steel.

2. Primary Air Inlet Collar:  Suitable for standard flexible duct sizes.

3. Unit Discharge:  Rectangular, suitable for flanged duct connection.

4. Plenum Inlet:  Filter rack with disposable filters.

a. 1 inch thick disposable fiberglass filters.

b. Minimum Efficiency Reporting Value (MERV):  ​8 ​, when tested in accordance with
ASHRAE Std 52.2.

5. Acceptable Liners:

a. 1/2  inch thick, coated, fibrous-glass complying with ASTM C1071.

1) Secure with adhesive.

2) Coat edges exposed to airstream with NFPA 90A approved sealant.

3) Cover liner with non-porous foil.

E. Primary Air Damper Assembly:

1. Heavy-gauge, galvanized steel, or extruded aluminum construction with solid shaft
rotating in bearings.

2. Provide indicator on damper shaft or alternative method for indicating damper position
over full range of 90 degrees.

3. Incorporate low leak (2 percent) damper blades for tight airflow shutoff.

4. Fan(s):  Forward curved, centrifugal type.

5. Fan Motor:

a. ECM (Electrically Commutated Motor):

1) Brushless DC controlled by an integrated controller/inverter that operates the
wound stator and senses rotor position to electrically commutate the stator.

b. Fan motor shaft directly connected to fan and isolated from unit casing to prevent
transmission of vibration.

F. Hot Water Heating Coil:

1. Coil Casing:  Minimum 22 gauge, 0.0299 inch galvanized steel, factory-installed on
terminal unit with flanged discharge for attachment to downstream ductwork.

2. Heavy-gauge aluminum fins, mechanically bonded to tubes.

3. Copper Tubes:  0.016 inch minimum wall thickness with male solder header connections.
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4. Coil leak tested to minimum 305 psig.

5. Base performance data on tests run in accordance with AHRI 410.

G. Electrical Requirements:

1. Single-point power connection.

2. Equipment wiring to comply with requirements of NFPA 70.

H. Controls:

1. DDC (Direct-Digital Controls):

a. Basis of Design: Trane.

1) The unit level controller to include the following:

(a) 24 VAC power terminal or RJ-12 Power connection.

(b) T-Stat Port for thermostat connection.

(c) Service Port for Price Linker diagnostic equipment.

(d) Damper actuator.

(e) Fan output connection.

(f) LED indication for troubleshooting.

(g) Three binary staged heating outputs.

(h) Binary cooling output.

(i) Supply air temperature (SA-T). sensor input.

(j) Contact closure input.

(k) Four analog outputs.

b. Include a factory-installed, unit-mounted, direct-digital controller.

c. Bi-directional Damper Actuator:  24 volt, powered closed, spring return open.

d. Microprocessor-Based Controller:  Air volume controller, pressure-independent with
electronic airflow transducers, factory-calibrated maximum and minimum CFMs.

1) Occupied and unoccupied operating mode.

2) Remote reset of temperature or CFM set points.

3) Proportional, plus integral control of room temperature.

4) Monitoring and adjusting with portable terminal.

e. Room Sensor:

1) Compatible with temperature controls specified.

2) Wall-mounted, system powered, with temperature set-point adjustment including
connection access for portable operator terminal.

2. Airflow Sensor: Differential pressure airflow device measuring total, static, and wake
pressures.

a. Basis of Design: Trane.

1) Plastic parts are fire-resistant, complying with UL 94.

2) Provides accuracy within 5 percent with a 90 degree sheet metal elbow directly
at the inlet of the assembly.

3) Control tubing is protected by grommets at the wall of the air flow sensor's
housing.

4) Furnished with twelve total pressure sensing ports and a center averaging
chamber that amplifies the sensed air flow signal.

5) Provide sensor with a pressure transducer to interface with a DDC system.

6) Provide velocity pressure sensor with a removable access section for
maintenance.

b. Signal accuracy:  Plus/minus five percent throughout terminal operating range.

2.03 HOSE KITS AND VALVES

A. Manufacturers:

1. Griswold Controls ​​:  www.griswoldcontrols.com/#sle.

2. Hays Fluid Controls ​​:  www.haysfluidcontrols.com/#sle.

3. Substitutions:  See Section 016000 - Product Requirements.

B. Hoses:

1. Provide hoses for all units for connection to main water supply and return headers.
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2. Length:  2 feet.

3. Material:  Braided stainless steel rated to minimum ​400 psi ​ at ​265 degrees F ​.
4. ​Automatic ​Balancing Valves:

5. Brass body for shutoff and hydronic balancing.

6. Ball Valves:

7. Brass body for shutoff and hydronic balancing.

8. Material: Braided stainless steel rated to minimum ​400 psi ​ at ​265 degrees F ​.

C. Ball Valves:

1. Brass body for shutoff and hydronic balancing.

PART 3  EXECUTION

1.

B. Ball Valves:

1. Brass body for shutoff and hydronic balancing.

3.02 EXAMINATION

1. Provide pressure/temperature ports.

B. Y Strainers:

1. Bronze body.

2. "Y" type configuration with brass cap.

C. Verify that conditions are suitable for installation.

1. Maximum Operating Pressure:  Minimum 450 psi.

2. Screen:  Stainless steel.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install the inlets of air terminal units and air flow sensors a minimum of four duct diameters from
elbows, transitions, and duct takeoffs.

C. See drawings for the size(s) and duct location(s) of the air terminal units.

D. Provide ceiling access doors or locate units above easily removable ceiling components.

E. Support units individually from structure with wire rope complying with ASTM A492 and ASTM
A603 in accordance with SMACNA (SRM).  See Section 23 0548.

F. Embed anchors in concrete in accordance with ASTM E488/E488M.

G. Do not support from ductwork.

H. Connect to ductwork in accordance with Section 233100.

I. Provide minimum of 5 ft of 1 inch thick lined ductwork downstream of units.

J. Install heating coils in accordance with Section 238200.

K. Verify that electric power is available and of the correct characteristics.

3.04 ADJUSTING

A. Reset volume with damper operator attached to assembly allowing flow range modulation from
100 percent of design flow to ​zero ​ percent full flow. ​ Set units with heating coils for minimum 35
percent full flow. ​

3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Provide manufacturer's field representative to ​test, inspect, instruct, and observe ​ field-
assembled components and equipment installation, including connections ​ and to assist in field
testing ​.  Report results in writing.

1. Leak Test:

a. After installation, fill water coils and test for leaks.

b. Repair leaks and retest until no leaks exist.
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2. Operational Test:

a. After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation.

b. Test and adjust controls and safeties.

c. Replace damaged and malfunctioning controls and other equipment.

d. Remove and replace malfunctioning units and retest as specified above.

3.06 CLEANING

A. Vacuum clean coils and inside of units.

B. Install new filters.

3.07 CLOSEOUT ACTIVITIES

A. See Section 017900 - Demonstration and Training for additional requirements.

END OF SECTION
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SECTION 233700
AIR OUTLETS AND INLETS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Diffusers:

1. Critical environment diffusers.

B. Rectangular ceiling diffusers.

1. Round ceiling diffusers.

2. Slot ceiling diffusers.

C. Registers/grilles:

1. Floor-mounted, linear supply register/grilles.

2. Floor-mounted, supply register/grilles.

3. Ceiling-mounted, egg crate exhaust and return register/grilles.

4. Ceiling-mounted, exhaust and return register/grilles.

5. Ceiling-mounted, linear exhaust and return register/grilles.

6. Ceiling-mounted, supply register/grilles.

7. Wall-mounted, supply register/grilles.

8. Wall-mounted, linear register/grilles.

D. Wall and ceiling gypsum board access panels with return air grilles.

E. Duct-mounted supply and return registers/louvers.

F. Fabric air distribution devices.

G. Door grilles.

H. Louvers:

I. Louvered penthouses.

J. Roof hoods.

K. Goosenecks.

L. Gravity ventilators.

M. Fire-rated enclosures.

1.02 RELATED REQUIREMENTS

A. Section 099123 - Interior Painting:  Painting of ducts visible behind outlets and inlets.

1.03 REFERENCE STANDARDS

A. AMCA 511 - Certified Ratings Program Product Rating Manual for Air Control Devices; 2021,
with Editorial Revision (2022).

B. AMCA 550 - Test Method for High Velocity Wind Driven Rain Resistant Louvers; 2022.

C. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets; 2023.

D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

E. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023a.

G. ISO 14644-1 - Cleanrooms and Associated Controlled Environments - Part 1: Classification of
Air Cleanliness by Particle Concentration; 2015.

H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

I. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2021.
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J. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

K. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

1.04 SUBMITTALS

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

B. Product Data:  Provide data for equipment required for this project. Review outlets and inlets as
to size, finish, and type of mounting prior to submission. Submit schedule of outlets and inlets
showing type, size, location, application, and noise level.

C. Project Record Documents:  Record actual locations of air outlets and inlets.

1.05 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Krueger-HVAC ​​:  www.krueger-hvac.com/#sle.

B. Metalaire, a brand of Metal Industries Inc ​​:  www.metalaire.com/#sle.

C. Price Industries ​​:  www.price-hvac.com/#sle.

D. Titus, a brand of Air Distribution Technologies ​​:  www.titus-hvac.com/#sle.

E. Substitutions:  See Section 016000 - Product Requirements.

2.02 ROUND CEILING DIFFUSERS

A. Type:  Round, adjustable pattern, stamped or spun, multicore diffuser to discharge air in 360-
degree pattern, with sectorizing baffles where indicated. Project diffuser collar not more than 1
inch above ceiling. In plaster ceilings, provide plaster ring and ceiling plaque.

B. Fabrication:  Steel with baked enamel finish.

C. Color:  ​As indicated on drawings ​.

D. Accessories:  Radial opposed blade damper and multi-louvered equalizing grid with damper
adjustable from diffuser face.

2.03 RECTANGULAR CEILING DIFFUSERS

A. Type:  Provide ​square and rectangular, adjustable pattern ​ diffuser to discharge air in ​four way ​
pattern ​ with sectorizing baffles where indicated ​.

B. Connections:  Round.

C. Frame:  Provide ​surface mount, snap-in, inverted T-bar, and spline ​ type. ​ In plaster ceilings,
provide plaster frame and ceiling frame. ​

D. Fabrication:  Steel with baked enamel finish.

E. Color:  As indicated.

F. Accessories:  Provide ​radial opposed blade, butterfly, and combination splitter ​ volume control
damper; ​removable core ​ with damper adjustable from diffuser face.

2.04 CEILING SLOT DIFFUSERS

A. Type:  Continuous ​1/2 inch ​ wide slot, ​1 ​ slots wide, with adjustable vanes for left, right, or
vertical discharge ​​.

B. Fabrication:  Aluminum extrusions with factory clear lacquer finish.

C. Color:  As indicated.

D. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket, mitered end border.

E. Plenum:  Integral, galvanized steel, insulated.
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2.05 DUCT-MOUNTED SUPPLY AND RETURN REGISTERS/LOUVERS

A. Type:  Duct-mounted, rectangular register for round-spiral duct with adjustable pivot-ended
blades, end caps, built-in volume damper, and dual cover flanges to lay flush on duct surface
regardless of diameter. Performance to match manufacturer's catalog data.

B. Material:  22 gauge, 0.0299 inch.

1. Provide crossing spiral fitting-body of matching duct diameter.

C. Color:  As indicated on drawings.

2.06 CEILING SUPPLY REGISTERS/GRILLES

A. Type:  Streamlined and individually adjustable curved blades to discharge air along face of
grille, ​two-way ​ deflection.

B. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket.

C. Construction:  Made of aluminum extrusions with factory enamel finish.

D. Color:  As indicated.

E. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable
from face.

2.07 CEILING EXHAUST AND RETURN REGISTERS/GRILLES

A. Type:  Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with blades
set at 45 degrees, vertical face.

B. Frame:  1-1/4 inch margin with countersunk screw mounting.

C. Fabrication:  Steel with 20 gauge, 0.0359 inch minimum frames and 22 gauge, 0.0299 inch
minimum blades, steel and aluminum with 20 gauge, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

D. Color:  As indicated.

E. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable
from face where not individually connected to exhaust fans.

F. Gymnasiums:  Provide front pivoted or welded in place blades, securely fastened to be
immobile.

2.08 CEILING LINEAR EXHAUST AND RETURN GRILLES

A. Type:  Streamlined blades with 90 degree one-way deflection, 1/8 by 3/4 inch on 1/4 inch
centers.

B. Frame:  1-1/4 inch margin, extra heavy for floor mounting, with countersunk screw mounting.

C. Fabrication:  Steel with 20 gauge, 0.0359 inch minimum frames and 22 gauge, 0.0299 inch
minimum blades, steel and aluminum with 20 gauge, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

D. Color:  As indicated.

E. Damper:  Integral, gang-operated, opposed blade type with removable key operator, operable
from face.

2.09 CEILING EGG CRATE EXHAUST AND RETURN GRILLES

A. Type:  Egg crate style face consisting of ​1/2 by 1/2 by 1 inch ​ grid core.

B. Fabrication:  Grid core consists of aluminum with mill aluminum finish.

C. Frame:  1-1/4 inch margin with countersunk screw mounting.

D. Frame:  Channel lay-in frame for suspended grid ceilings.

E. Accessories:  Provide ​45 degree angled eggcrate or other similar provisions for visual blocking
such as angled louver, 90 degree duct elbow, etc. ​.

2.10 WALL SUPPLY REGISTERS/GRILLES
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A. Type:  Streamlined and individually adjustable blades, ​3/4 inch ​ minimum depth, ​3/4 inch ​
maximum spacing with spring or other device to set blades, ​vertical ​ face, ​double ​ deflection.

B. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket.

C. Fabrication:  Steel with 20 gauge, 0.0359 inch minimum frames and 22 gauge, 0.0299 inch
minimum blades, steel and aluminum with 20 gauge, 0.0359 inch minimum frame, or aluminum
extrusions, with factory baked enamel finish.

D. Color:  As indicated.

E. Damper:  Integral, gang-operated opposed blade type with removable key operator, operable
from face.

F. Gymnasiums:  Provide front pivoted or welded in place blades, securely fastened to be
immobile.

2.11 LINEAR WALL REGISTERS/GRILLES

A. Gypsum Board Access Panels:  Provide rectangular access panel with recessed and gasketed
aluminum perimeter frame that acts as finishing edge and having concealed mechanical touch-
latch with safety cable.

B. Type:  Streamlined blades with 0 degree deflection, 1/8 by 3/4 inch on 1/4 inch centers.

C. Frame:  1-1/4 inch margin with countersunk screw mounting and gasket.

D. Fabrication:  Aluminum extrusions, with factory baked enamel finish.

E. Color:  As indicated.

F. Damper:  Integral gang-operated opposed blade damper with removable key operator,
operable from face.

2.12 LINEAR FLOOR SUPPLY REGISTERS/GRILLES

A. Type:  Streamlined blades with ​15 ​ degree deflection, ​1/8 by 3/4 inch ​ on ​1/4 inch ​ centers ​,
assembled on expanded tubes mandrel construction ​.

B. Frame:  1-1/4 inch heavy margin frame with countersunk screw mounting, and mounting frame.

C. Fabrication:  Aluminum extrusions with factory baked enamel finish.

D. Color:  As indicated.

E. Damper:  Integral gang-operated opposed blade damper with removable key operator,
operable from face.

2.13 CRITICAL ENVIRONMENTS DIFFUSERS

A. General Requirements:

1. Diffuser material to comply with ASTM E84, UL 723, UL 2518, NFPA 90A, and NFPA 90B.

B. Laminar Flow Diffusers:

1. Construction:  Stainless steel.

2. Frame:  Provide framing per manufacturer's recommendations.

3. Dimensions:  As indicated on the drawings.

4. Color:  As indicated on drawings.

5. Damper:  Provide volume control in accordance with manufacturer's recommendations.

2.14 FABRIC AIR DISTRIBUTION DEVICES

A. Manufacturers:

1. DuctSox Corporation ​​:  www.ductsox.com/#sle.

2. Substitutions:  See Section 016000 - Product Requirements.

B. General Requirements:

1. Diffuser material to comply with ASTM E84, UL 723, UL 2518, NFPA 90A, and NFPA 90B.

2. Fabrics to comply with ISO 14644-1 for ISO Class 4 application (clean room, non-
shedding material).
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3. Provide fabric air distribution devices made of 100 percent post-consumer recycled
content polyester verified by a third party.

4. Design fabric air distribution devices with software that documents, calculates, and
provides pressure loss, inlet velocity, turbulent condition warnings, throw capability,
entrainment, deflection, flow models, sizing, installation methods, sound generated, and
temperature corrections.

5. Textile material to be documented to have ability to dissipate static electricity.

6. Air Dispersion Method:

7. Hanger Supports:

C. Continuous Diffusers:

1. Fabric:  100 percent flame retardant polyester treated with an antimicrobial agent from
manufacturer.

2. Shape:  Round.

3. Frame:  Provide framing per manufacturer's recommendations.

4. Dimensions:  As indicated on drawings.

5. Color:  As indicated on drawings.

2.15 FLOOR SUPPLY REGISTERS/GRILLES

A. Individually adjustable blades, wide stamped border, single or double blade damper with set
screw adjustment.

B. Fabricate of steel, welded construction, with factory baked enamel finish.

2.16 DOOR GRILLES

2.17 LOUVERS

A. Type:  ​6 inch ​ deep with blades on 45 degree slope ​ with center baffle and return bend ​, heavy
channel frame, ​1/2 inch ​ square mesh screen over exhaust and ​1/2 inch ​ square mesh screen
over intake.

B. Fabrication:  16 gauge, 0.0598 inch (1.52 mm) thick galvanized steel thick galvanized steel
welded assembly, with factory prime coat finish.

C. Color:  As indicated on the drawings.

D. Mounting:  Furnish with ​exterior angle flange ​ for installation.

2.18 LOUVERED PENTHOUSES

2.19 ROOF HOODS

A. Fabricate air inlet or exhaust hoods in accordance with SMACNA (DCS).

B. Fabricate of galvanized steel, minimum 16 gauge, 0.0598 inch base and 20 gauge, 0.0359 inch
hood, or aluminum, minimum 16 gauge, 0.0598 inch base and 18 gauge, 0.0598 inch hood;
suitably reinforced; with removable hood; birdscreen with 1/2 inch square mesh for exhaust and
3/4 inch for intake, and factory prime coat finish.

C. Fabricate louver penthouses with mitered corners and reinforce with structural angles.

D. Mount unit on minimum 12 inch high curb base with insulation between duct and curb.

E. Make hood outlet area minimum of twice throat area.

2.20 GOOSENECKS

A. Fabricate in accordance with  of minimum 18 gauge, 0.0598 inch galvanized steel.

B. Mount on minimum 12 inch high curb base where size exceeds 9 by 9 inch.

2.21 GRAVITY VENTILATORS

A. Hood Intake and Relief Gravity Ventilator:

1. General:

a. Low silhouette for intake applications with natural gravity or negative pressure
system(s).
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b. Performance ratings and factory testing in accordance with AMCA 511 and AMCA
550.

c. Suitable for non-ducted applications.

2. Hood and Base:

a. Material:  ​Galvanized steel ​.
b. Hood Construction:  Precision formed, arched panels with interlocking seams.

c. Vertical End Panels:  Fully locked into hood end panels.

d. Curb Cap:  Pre-punched mounting holes for installation.

3. Birdscreen:

a. Fabricate in accordance with ASTM B221 (ASTM B221M).

b. Construction:  1/2 inch Galvanized mesh.

c. Horizontally mounted across hood intake area.

4. Hood Support:  Galvanized steel construction and fastened so hood can be removed
completely from base or hinged open.

5. Options/Accessories:

a. Roof Curbs:

1) Flat Roofs:

(a) Welded, straight side curb with flashing flange and wood nailer.

(b) Tabbed and riveted curb with 45 degree cant and wood nailer.

(c) Welded curb with 45 degree cant and wood nailer.

2) Pitched Roofs:  Welded, straight side curb with flashing flange and wood nailer.

3) Material:  ​Galvanized ​.
4) Insulation Thickness:  1 inch.

b. Provide extended base minimum 7 inch extension to base height making overall base
12 inches in height to prevent snow or moisture intake.

c. Curb Seal:  Rubber seal between fan and roof curb.

d. Dampers:

1) Type:  ​Motorized ​.
2) Factory designed to prevents outside air from entering back into building when

fan is off.

3) Balanced for minimal resistance to flow.

4) Galvanized frames with pre-punched mounting holes.

e. Factory Finish:  ​Factory primed for field application of final finish ​.
f. Hood Insulation or Coating:  Provide 1/2-inch fiberglass insulation lining or anti-

condensate coating to prevent condensation and reduce sound levels.

g. Insect Screen:

1) Fabricate in accordance with ASTM B221 (ASTM B221M).

2) Construct of fine mesh aluminum.

3) Fitted to top of throat to prevent entry of insects.

4) Coating:  Thermo-setting polyester urethane.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Comply with SMACNA (ASMM) for flashing/counter-flashing of roof penetrations and supports
for roof curbs and roof mounted equipment.

C. Check location of outlets and inlets and make necessary adjustments in position to comply with
architectural features, symmetry, and lighting arrangement.

D. Install diffusers to ductwork with air tight connection.

E. Provide balancing dampers on duct take-off to diffusers and grilles and registers, despite
whether dampers are specified as part of diffuser, or grille and register assembly.

F. Paint ductwork visible behind air outlets and inlets matte black, see Section 099123.

END OF SECTION
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SECTION 260505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

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 indicated.

B. Verify that abandoned wiring and equipment serve only abandoned facilities.

C. Demolition drawings are based on casual field observation and existing record documents.

D. Report discrepancies to Owner before disturbing existing installation.

E. Report discrepancies to Architect before disturbing existing installation.

F. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

D. Existing Electrical Service:  Maintain existing system in service until new system is complete
and ready for service.  Disable system only to make switchovers and connections.  Minimize
outage duration.

1. Obtain permission from ​Owner ​ at least ​72 ​ hours before partially or completely disabling
system.

2. Make temporary connections to maintain service in areas adjacent to work area.

E. Existing Fire Alarm System:  Maintain existing system in service until new system is accepted.
 Disable system only to make switchovers and connections.  Minimize outage duration.

1. Notify Owner before partially or completely disabling system.

2. Make notifications at least ​____ ​ hours in advance.

3. Make temporary connections to maintain service in areas adjacent to work area.

F. Existing Telephone System:  Maintain existing system in service until ​new system is accepted ​.
 Disable system only to make switchovers and connections.  Minimize outage duration.

1. Notify ​Owner ​ at least ​72 ​ hours before partially or completely disabling system.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic substances
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:

1. PCB-containing electrical equipment, including transformers, capacitors, and switches.

2. PCB- and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge
(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,
and incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.
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C. Remove abandoned wiring to source of supply.

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

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are
not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.

G. Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

H. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other
accessories.

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

J. Maintain access to existing electrical installations that remain active.  Modify installation or
provide access panel as appropriate.

K. Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR

A. See Section 017419 - Construction Waste Management and Disposal for additional
requirements.

B. Clean and repair existing materials and equipment that remain or that are to be reused.

C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

D. Luminaires: Remove existing luminaires that are to be reused for cleaning. Use mild detergent
to clean all exterior and interior surfaces; rinse with clean water and wipe dry. Replace lamps,
ballasts and broken electrical parts.

END OF SECTION



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

260519  - Low-Voltage Electrical

Power Conductors and Cables

Page 1 of 10  

SECTION 260519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Nonmetallic-sheathed cable.

C. Underground feeder and branch-circuit cable.

D. Service entrance cable.

E. Armored cable.

F. Metal-clad cable.

G. Power and control tray cable.

H. Manufactured wiring systems.

I. Wiring connectors.

J. Electrical tape.

K. Heat shrink tubing.

L. Oxide inhibiting compound.

M. Wire pulling lubricant.

N. Cable ties.

O. Firestop sleeves.

1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.

B. Section 260505 - Selective Demolition for Electrical:  Disconnection, removal, and/or extension
of existing electrical conductors and cables.

C. Section 260519.13 - Undercarpet Electrical Power Cables:  Flat conductor cable and fittings for
undercarpet power distribution.

D. Section 260526 - Grounding and Bonding for Electrical Systems:  Additional requirements for
grounding conductors and grounding connectors.

E. Section 260536 - Cable Trays for Electrical Systems:  Additional installation requirements for
cables installed in cable tray systems.

F. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

G. Section 262100 - Low-Voltage Electrical Service Entrance:  Additional requirements for
electrical service conductors.

H. Section 263100 - Photovoltaic Collectors:  Additional wiring requirements for photovoltaic
systems.

I. Section 284600 - Fire Detection and Alarm:  Fire alarm system conductors and cables.

J. Section 312316.13 - Trenching:  Excavating, bedding, and backfilling.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011 (Reapproved 2017).

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with Editorial Revision (2020).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2020).
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E. ASTM B800 - Standard Specification for 8000 Series Aluminum Alloy Wire for Electrical
Purposes - Annealed and Intermediate Tempers; 2005 (Reapproved 2021).

F. ASTM B801 - Standard Specification for Concentric-Lay-Stranded Conductors of 8000 Series
Aluminum Alloy for Subsequent Covering or Insulation; 2018.

G. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.

H. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2020.

I. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

J. NECA 104 - Standard for Installing Aluminum Building Wire and Cable; 2012.

K. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable;
2018.

L. NECA 121 - Standard for Installing Nonmetallic-Sheathed Cable (Type NM-B) and
Underground Feeder and Branch-Circuit Cable (Type UF); 2007.

M. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; 2021.

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

O. UL 4 - Armored Cable; Current Edition, Including All Revisions.

P. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

Q. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

R. UL 183 - Manufactured Wiring Systems; Current Edition, Including All Revisions.

S. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All
Revisions.

T. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

U. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

V. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

W. UL 493 - Thermoplastic-Insulated Underground Feeder and Branch-Circuit Cables; Current
Edition, Including All Revisions.

X. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.

Y. UL 719 - Nonmetallic-Sheathed Cables; Current Edition, Including All Revisions.

Z. UL 854 - Service-Entrance Cables; Current Edition, Including All Revisions.

AA. UL 1277 - Electrical Power and Control Tray Cables with Optional Optical-Fiber Members;
Current Edition, Including All Revisions.

BB. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.05 DELIVERY, STORAGE, AND HANDLING
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A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Armored cable is ​permitted only as follows: ​
1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes
to luminaires.

1) Maximum Length:  6 feet.

b. Where concealed in hollow stud walls, above accessible ceilings, and under raised
floors for branch circuits up to 20 A.

1) Exception:  Provide single conductor building wire in raceway for circuit homerun
from first outlet to panelboard.

2. In addition to other applicable restrictions, may not be used:

a. Unless approved by Owner.

b. Where not approved for use by the authority having jurisdiction.

c. Where exposed to view.

d. Where exposed to damage.

e. For damp, wet, or corrosive locations.

E. Metal-clad cable is ​permitted only as follows: ​
1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes
to luminaires.

b. Where concealed in hollow stud walls, above accessible ceilings, and under raised
floors for branch circuits up to 20 A.

1) Exception:  Provide single conductor building wire in raceway for circuit homerun
from first outlet to panelboard.

2. In addition to other applicable restrictions, may not be used:

a. Unless approved by Owner.

b. Where not approved for use by the authority having jurisdiction.

c. Where exposed to view.

d. Where exposed to damage.

e. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as
suitable for those locations.

F. Manufactured wiring systems are permitted only as follows:

1. Where not otherwise restricted, may be used:

a. For branch circuits where concealed under raised floors, where concealed above
accessible ceilings for lighting, and in open ceiling areas for lighting.

1) Exception:  Provide single conductor building wire in raceway for circuit homerun
from distribution box to panelboard.

2. In addition to other applicable restrictions, may not be used:

a. Unless approved by Owner.

b. Where not approved for use by the authority having jurisdiction.

c. Where exposed to damage.

d. For damp, wet, or corrosive locations.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
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A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Provide new conductors and cables manufactured not more than one year prior to installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

H. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted):  Plenum rated, listed and labeled as suitable for use in return air
plenums.

I. Conductor Material:

1. Provide copper conductors except where aluminum conductors are specifically indicated.
Substitution of aluminum conductors for copper is not permitted.  Conductor sizes
indicated are based on copper unless specifically indicated as aluminum.  Conductors
designated with the abbreviation "AL" indicate aluminum.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.

4. Aluminum Conductors (only where specifically indicated or permitted for substitution):
 AA-8000 series aluminum alloy conductors recognized by ASTM B800 and compact
stranded in accordance with ASTM B801 unless otherwise indicated.

J. Minimum Conductor Size: ​ 12 AWG. ​
1. Branch Circuits:  12 AWG.

a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.

2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.

3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

2. Control Circuits:  14 AWG.

K. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

L. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:

a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.

2) Phase B:  Orange.

3) Phase C:  Yellow.

4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:

1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

4) Neutral/Grounded:  White.

c. 240/120 V High-Leg Delta, 3 Phase, 4 Wire System:

1) Phase A:  Black.
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2) Phase B (High-Leg):  Orange.

3) Phase C:  Blue.

4) Neutral/Grounded:  White.

d. 240/120 V, 1 Phase, 3 Wire System:

1) Phase A:  Black.

2) Phase B:  Red.

3) Neutral/Grounded:  White.

e. Equipment Ground, All Systems:  Green.

f. Travelers for 3-Way and 4-Way Switching:  Pink.

g. For modifications or additions to existing wiring systems, comply with existing color
code when existing code complies with NFPA 70 and is approved by the authority
having jurisdiction.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

1. Copper Building Wire:

a. Cerro Wire LLC ​​:  www.cerrowire.com/#sle.

b. Encore Wire Corporation ​​:  www.encorewire.com/#sle.

c. General Cable Technologies Corporation ​​:  www.generalcable.com/#sle.

d. Southwire Company ​​:  www.southwire.com/#sle.

2. Aluminum Building Wire (only where specifically indicated or permitted for substitution):

a. Encore Wire Corporation ​​:  www.encorewire.com/#sle.

b. Southwire Company ​​:  www.southwire.com/#sle.

c. Stabiloy, a brand of General Cable Technologies Corporation ​​:
 www.stabiloy.com/#sle.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:

1. Feeders and Branch Circuits: ​​
a. Size 10 AWG and Smaller:  Solid.

b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.

a. Size 4 AWG and Larger:  Type XHHW-2.

b. Installed Underground:  Type XHHW-2.

2.04 UNDERGROUND FEEDER AND BRANCH-CIRCUIT CABLE

A. Manufacturers:

1. Cerro Wire LLC ​​:  www.cerrowire.com/#sle.

2. Encore Wire Corporation ​​:  www.encorewire.com/#sle.

3. Southwire Company ​​:  www.southwire.com/#sle.

B. Description:  NFPA 70, Type UF multiple-conductor cable listed and labeled as complying with
UL 493, Type UF-B.

C. Provide equipment grounding conductor unless otherwise indicated.

D. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.

2. Size 8 AWG and Larger:  Stranded.

E. Insulation Voltage Rating:  600 V.

F. Cable Jacket:  Listed and labeled as sunlight resistant.

2.05 SERVICE ENTRANCE CABLE

A. Manufacturers:
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1. Copper Service Entrance Cable:

a. Cerro Wire LLC ​​:  www.cerrowire.com/#sle.

b. Encore Wire Corporation ​​:  www.encorewire.com/#sle.

c. Southwire Company ​​:  www.southwire.com/#sle.

2. Aluminum Service Entrance Cable:

a. Encore Wire Corporation ​​:  www.encorewire.com/#sle.

b. General Cable Technologies Corporation ​​:  www.generalcable.com/#sle.

c. Southwire Company ​​:  www.southwire.com/#sle.

d. Stabiloy, a brand of General Cable Technologies Corporation ​​:
 www.stabiloy.com/#sle.

B. Service Entrance Cable for Underground Use:  NFPA 70, Type USE single-conductor cable
listed and labeled as complying with UL 854, Type USE-2, and with UL 44 Type RHH/RHW-2.

C. Conductor Stranding:  Stranded.

D. Insulation Voltage Rating:  600 V.

2.06 ARMORED CABLE

A. Manufacturers:

1. AFC Cable Systems Inc:  www.afcweb.com/#sle.

2. Encore Wire Corporation:  www.encorewire.com/#sle.

3. Southwire Company:  www.southwire.com/#sle.

B. Description:  NFPA 70, Type AC cable listed and labeled as complying with UL 4, and listed for
use in classified firestop systems to be used.

C. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.

2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:  Type THHN.

F. Grounding:  Combination of interlocking armor and integral bare bonding wire.

1. Provide additional full-size integral insulated equipment grounding conductor for
redundant grounding, suitable for general purpose, non-essential electrical systems in
non-hazardous patient care areas of health care facilities.

G. Armor:  Steel, interlocked tape.

2.07 METAL-CLAD CABLE

A. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed
for use in classified firestop systems to be used.

B. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.

2. Size 8 AWG and Larger:  Stranded.

C. Insulation Voltage Rating:  600 V.

D. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.

E. Grounding:  Full-size integral equipment grounding conductor.

F. Armor:  Steel, interlocked tape.

G. Provide PVC jacket applied over cable armor ​ where indicated or required for environment of
installed location ​.

2.08 POWER AND CONTROL TRAY CABLE

A. Manufacturers:

1. Encore Wire Corporation ​​:  www.encorewire.com/#sle.

2. General Cable Technologies Corporation ​​:  www.generalcable.com/#sle.

3. Okonite ​​:  www.okonite.com/#sle.
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4. Southwire Company ​​:  www.southwire.com/#sle.

B. Description:  NFPA 70, Type TC cable listed and labeled as complying with UL 1277.

C. Conductor Stranding:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:  Type XHHW or XHHW-2.

F. Provide metallic shield ​ for control circuits that are exposed to induced harmonic noise due to
routing path ​.

G. Jacket:  PVC or Chlorinated Polyethylene (CPE).

2.09 MANUFACTURED WIRING SYSTEMS

A. Manufacturers:

1. AFC Cable Systems Inc ​​:  www.afcweb.com/#sle.

2. D&P Custom Lights & Wiring Systems, Inc ​​:  www.dandpcustomlights.com/#sle.

3. RELOC Wiring Solutions, a brand of Acuity Brands, Inc ​​:  www.relocwiring.com/#sle.

4. Wiremold, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Description:  Manufactured wiring assemblies complying with NFPA 70 Article 604, and listed
and labeled as complying with UL 183.

C. Provide components necessary to transition between manufactured wiring system and other
wiring methods.

D. Branch Circuit Cables:

1. Conductor Stranding (Size 10 AWG and Smaller):  Solid.

2. Insulation Voltage Rating:  600 V.

3. Insulation:  Type THHN.

4. Grounding:  Full-size integral equipment grounding conductor.

5. Armor:  Steel, interlocked tape.

E. Connectors:  Keyed and color-coded to prevent interconnection of different voltages.

F. Fixture Leads:  Type TFN insulation.

2.10 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 260526.

C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression
connectors.

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

5. Aluminum Conductors ​​​​​​:  Use ​​​compression connectors ​​​​​​ for all connections ​​​.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.
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F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

G. Push-in Wire Connectors are not permitted.

H. Mechanical Connectors:  Provide ​bolted type or set-screw type ​.
1. Manufacturers:

a. Burndy LLC ​​:  www.burndy.com/#sle.

b. Ilsco ​​:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

I. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

1. Manufacturers:

a. Burndy LLC ​​:  www.burndy.com/#sle.

b. Ilsco ​​:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.

1. Manufacturers:

a. Burndy LLC ​​:  www.burndy.com/#sle.

b. Ilsco ​​:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

2.11 ACCESSORIES

A. Electrical Tape:

1. Manufacturers:

a. 3M ​​:  www.3m.com/#sle.

b. Plymouth Rubber Europa ​​:  www.plymouthrubber.com/#sle.

2. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

3. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

4. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

1. Manufacturers:

a. 3M ​​:  www.3m.com/#sle.

b. Burndy LLC ​​:  www.burndy.com/#sle.

c. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

1. Manufacturers:

a. Burndy LLC ​​:  www.burndy.com/#sle.

b. Ideal Industries, Inc ​​:  www.idealindustries.com/#sle.

c. Ilsco ​​:  www.ilsco.com/#sle.

D. Wire Pulling Lubricant:

1. Listed and labeled as complying with UL 267.

2. Suitable for use with conductors/cables and associated insulation/jackets to be installed.

3. Suitable for use at installation temperature.
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E. Cable Ties:  Material and tensile strength rating suitable for application.

F. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for cables
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.

G. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.03 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated without specific routing, determine exact routing
required.

3. Arrange circuiting to minimize splices.

4. Include circuit lengths required to install connected devices within 10 ft of location
indicated.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-
limited circuits in accordance with NFPA 70.

6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as
separate, combining them together in a single raceway is not permitted.

a. Increase size of conductors as required to account for ampacity derating.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among up to three single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.

C. Perform work in accordance with NECA 1 (general workmanship).

D. Install aluminum conductors in accordance with NECA 104.

E. Install underground feeder and branch-circuit cable (Type UF-B) in accordance with NECA 121.

F. Install armored cable (Type AC) in accordance with NECA 120.

G. Install metal-clad cable (Type MC) in accordance with NECA 120.

H. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.
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4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

I. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

J. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction.  Provide independent
support from building structure.  Do not provide support from raceways, piping, ductwork, or
other systems.

K. Terminate cables using suitable fittings.

1. Armored Cable (Type AC):

a. Use listed fittings and anti-short, insulating bushings.

b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

2. Metal-Clad Cable (Type MC):

a. Use listed fittings.

b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

L. Install conductors with a minimum of 12 inches of slack at each outlet.

M. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

N. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

O. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Connections for Aluminum Conductors:  Fill connectors with oxide inhibiting compound
where not pre-filled by manufacturer.

6. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

7. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

P. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

Q. Insulate ends of spare conductors using vinyl insulating electrical tape.

R. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

S. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

T. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

END OF SECTION
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SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground bars.

E. Ground rod electrodes.

1.02 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Additional
requirements for conductors for grounding and bonding, including conductor color coding.

B. Section 260536 - Cable Trays for Electrical Systems:  Additional grounding and bonding
requirements for cable tray systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 263100 - Photovoltaic Collectors:  Additional grounding and bonding requirements for
photovoltaic systems.

E. Section 265600 - Exterior Lighting:  Additional grounding and bonding requirements for pole-
mounted luminaires.

1.03 REFERENCE STANDARDS

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System; 2012.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2022.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

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

F. NFPA 99 - Health Care Facilities Code; 2021, with Amendment.

G. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2023.

H. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

2. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.

C. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

E. Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless
otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than ​5 ohms ​ to ground, when tested according
to IEEE 81 using "fall-of-potential" method ​​.

F. Grounding Electrode System:

1. Provide connection to required and supplemental grounding electrodes indicated to form
grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.

b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Concrete-Encased Electrode:

a. Provide connection to concrete-encased electrode consisting of not less than 20 feet
of either steel reinforcing bars or bare copper conductor not smaller than 4 AWG
embedded within concrete foundation or footing that is in direct contact with earth in
accordance with NFPA 70.

3. Provide additional ground electrode(s) as required to achieve specified grounding
electrode system resistance.

4. Ground Bar:  Provide ground bar, separate from service equipment enclosure, for
common connection point of grounding electrode system bonding jumpers as permitted in
NFPA 70. Connect grounding electrode conductor provided for service-supplied system
grounding to this ground bar.

a. Ground Bar Size:  1/4 by 2 by 12 inches unless otherwise indicated or required.

b. Ground Bar Mounting Height:  18 inches above finished floor unless otherwise
indicated.

G. Separately Derived System Grounding:

1. Separately derived systems include, but are not limited to:

a. Transformers (except autotransformers such as buck-boost transformers).

b. Uninterruptible power supplies (UPS), when configured as separately derived
systems.

c. Generators, when neutral is switched in the transfer switch.

2. Provide grounding electrode conductor to connect derived system grounded conductor to
nearest effectively grounded metal building frame. Unless otherwise indicated, make
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal
building frame and nearest metal water piping in the area served by the derived system,
where not already used as a grounding electrode for the derived system. Make connection
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at same location as grounding electrode conductor connection.

4. Provide system bonding jumper to connect system grounded conductor to equipment
ground bus. Make connection at same location as grounding electrode conductor
connection. Do not make any other connections between neutral (grounded) conductors
and ground on load side of separately derived system disconnect.

5. Where the source and first disconnecting means are in separate enclosures, provide
supply-side bonding jumper between source and first disconnecting means.

H. Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for metal building frame.

8. Provide bonding and equipment grounding for pools and fountains and associated
equipment in accordance with NFPA 70.

I. Isolated Ground System:

1. Where isolated ground receptacles or other isolated ground connections are indicated,
provide separate isolated/insulated equipment grounding conductors.

2. Connect isolated/insulated equipment grounding conductors only to separate
isolated/insulated equipment ground busses.

3. Connect the isolated/insulated equipment grounding conductors to the solidly bonded
equipment ground bus only at the service disconnect or separately derived system
disconnect. Do not make any other connections between isolated ground system and
normal equipment ground system on the load side of this connection.

J. Communications Systems Grounding and Bonding:

1. Provide intersystem bonding termination at service equipment or metering equipment
enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

K. Lightning Protection Systems:

1. Do not use grounding electrode dedicated for lightning protection system for component of
building grounding electrode system provided under this section.

2. Provide bonding of building grounding electrode system provided under this section and
lightning protection grounding electrode system in accordance with NFPA 70 and NFPA
780.

L. Cable Tray Systems:  Also comply with Section 260536.

M. Photovoltaic Systems:  Also comply with Section 263100.

N. Pole-Mounted Luminaires:  Also comply with Section 265600.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.

2. Provide products listed and labeled as complying with UL 467 where applicable.
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B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:

1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:

1) Use bare copper conductors where installed underground in direct contact with
earth.

2) Use bare copper conductors where directly encased in concrete (not in
raceway).

C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

D. Ground Bars:

1. Description:  Copper rectangular ground bars with mounting brackets and insulators.

2. Size:  As indicated.

3. Holes for Connections:  As indicated or as required for connections to be made.

E. Ground Rod Electrodes:

1. Comply with NEMA GR 1.

2. Material:  Copper-bonded (copper-clad) steel.

3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

D. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
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B. Inspect and test in accordance with NETA ATS except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.13.

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

END OF SECTION
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SECTION 260529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS

A. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment
requirements for conduits.

B. Section 260536 - Cable Trays for Electrical Systems:  Additional support and attachment
requirements for cable tray.

C. Section 260533.16 - Boxes for Electrical Systems:  Additional support and attachment
requirements for boxes.

D. Section 260548 - Vibration and Seismic Controls for Electrical Systems.

E. Section 263100 - Photovoltaic Collectors:  Photovoltaic module mounting systems.

F. Section 265100 - Interior Lighting:  Additional support and attachment requirements for interior
luminaires.

G. Section 265600 - Exterior Lighting:  Additional support and attachment requirements for exterior
luminaires.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

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

G. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.04 SUBMITTALS

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

1.05 QUALITY ASSURANCE

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.

b. Requirements of authorities having jurisdiction.

2. Provide required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for purpose intended, where
applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.
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5. Steel Components:  Use corrosion-resistant materials suitable for environment where
installed.

a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.

b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps and clamps suitable for conduit or cable to be supported.

1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.

2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers and brackets suitable for boxes to be supported.

D. Metal Channel/Strut Framing Systems:

1. Description:  Factory-fabricated, continuous-slot, metal channel/strut and associated
fittings, accessories, and hardware required for field assembly of supports.

2. Comply with MFMA-4.

E. Hanger Rods:  Threaded, zinc-plated steel unless otherwise indicated.

F. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use anchor and fastener
types indicated for specified applications.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install hangers and supports in accordance with NECA 1.

C. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

D. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

F. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

G. Equipment Support and Attachment:

1. Use metal, fabricated supports or supports assembled from metal channel/strut to support
equipment as required.

2. Use metal channel/strut secured to studs to support equipment surface mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel/strut to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

H. Secure fasteners in accordance with manufacturer's recommended torque settings.

I. Remove temporary supports.

END OF SECTION
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SECTION 260533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Stainless steel rigid metal conduit (RMC).

C. Aluminum rigid metal conduit (RMC).

D. Galvanized steel intermediate metal conduit (IMC).

E. Stainless steel intermediate metal conduit (IMC).

F. PVC-coated galvanized steel rigid metal conduit (RMC).

G. Flexible metal conduit (FMC).

H. Liquidtight flexible metal conduit (LFMC).

I. Galvanized steel electrical metallic tubing (EMT).

J. Stainless steel electrical metallic tubing (EMT).

K. Rigid polyvinyl chloride (PVC) conduit.

L. Electrical nonmetallic tubing (ENT).

M. Liquidtight flexible nonmetallic conduit (LFNC).

1.02 RELATED REQUIREMENTS

A. Section 078400 - Firestopping.

B. Section 260526 - Grounding and Bonding for Electrical Systems.

C. Section 260529 - Hangers and Supports for Electrical Systems.

D. Section 260533.16 - Boxes for Electrical Systems.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Coordinate work to provide roof penetrations that preserve integrity of roofing system and
do not void roof warranty.

5. Notify Architect of conflicts with or deviations from Contract Documents. Obtain direction
before proceeding with work.

B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit between
termination points is complete.

1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

1.05 QUALITY ASSURANCE

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
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2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70,
manufacturer's instructions, and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use conduit types indicated for
specified applications. Where more than one listed application applies, comply with most
restrictive requirements. Where conduit type for particular application is not specified, use
galvanized steel rigid metal conduit.

C. Underground:

1. Under Slab on Grade:  Use ​rigid PVC conduit ​.
2. Exterior, Direct-Buried:  Use ​PVC-coated galvanized steel rigid metal conduit or rigid PVC

conduit ​.
3. Exterior, Embedded Within Concrete:  Use ​PVC-coated galvanized steel rigid metal

conduit or rigid PVC conduit ​.

D. Concealed Within Masonry Walls:  Use ​electrical metallic tubing (EMT) ​.

E. Concealed Within Hollow Stud Walls:  Use ​electrical metallic tubing (EMT) ​.

F. Interior, Damp or Wet Locations:  Use ​electrical metallic tubing (EMT) ​.

G. Exposed, Interior, Not Subject to Physical Damage:  Use ​electrical metallic tubing (EMT) ​.

H. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit
(RMC), stainless steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit
(IMC), stainless steel intermediate metal conduit (IMC), galvanized steel electrical metallic
tubing (EMT), or stainless steel electrical metallic tubing (EMT).

I. Hazardous/Classified Locations:  Use galvanized steel rigid metal conduit (RMC), stainless
steel rigid metal conduit (RMC), galvanized steel intermediate metal conduit (IMC), stainless
steel intermediate metal conduit (IMC), or PVC-coated galvanized steel rigid metal conduit
(RMC).

J. Flexible Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit
(FMC).

1. Maximum Length:  6 feet.

K. Flexible Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit (FMC).

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit (LFMC).

3. Maximum Length:  6 feet unless otherwise indicated.

2.02 CONDUIT - GENERAL REQUIREMENTS

A. Comply with NFPA 70.

B. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling mandrel through them.

C. Provide conduit, fittings, supports, and accessories required for complete raceway system.

D. Provide products listed, classified, and labeled as suitable for purpose intended.

E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4-inch trade size.

2. Branch Circuit Homeruns:  ​1/2 inch ( 16 mm) ​ trade size.

3. Control Circuits:  1/2-inch trade size.

4. Flexible Connections to Luminaires:  3/8-inch trade size.

5. Underground, Interior:  3/4-inch trade size.

6. Underground, Exterior:  1-inch trade size.

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
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A. Manufacturers:

1. Allied Tube & Conduit ​​:  www.alliedeg.com/#sle.

2. Republic Conduit ​​:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries ​​:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:

1. Manufacturers:

a. ABB; T&B:  www.electrification.us.abb.com/#sle.

b. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.us/#sle.

c. Bridgeport Fittings Inc ​​:  www.bptfittings.com/#sle.

d. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.

3. Hazardous/Classified Locations:  Use fittings listed and labeled as complying with UL
1203 for classification of installed location.

4. Material:  Use ​steel, malleable iron, or die cast zinc ​.
a. Do not use die cast zinc fittings.

5. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.04 STAINLESS STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC stainless steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6A.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6A.

2. Material:  Use stainless steel with corrosion resistance equivalent to conduit.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.05 ALUMINUM RIGID METAL CONDUIT (RMC)

A. Manufacturers:

1. Allied Tube & Conduit ​​:  www.alliedeg.com/#sle.

2. Republic Conduit ​​:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries ​​:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC aluminum rigid metal conduit complying with ANSI C80.5
and listed and labeled as complying with UL 6A.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc ​​:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6A.

3. Material:  Use aluminum.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.06 GALVANIZED STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Manufacturers:

1. Allied Tube & Conduit ​​:  www.alliedeg.com/#sle.

2. Republic Conduit ​​:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries ​​:  www.wheatland.com/#sle.
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B. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc ​​:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

2. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 1242.

3. Hazardous/Classified Locations:  Use fittings listed and labeled as complying with UL
1203 for classification of installed location.

4. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

5. Connectors and Couplings:  Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.07 STAINLESS STEEL INTERMEDIATE METAL CONDUIT (IMC)

A. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with
ANSI C80.6 and listed and labeled as complying with UL 1242.

B. Fittings:

1. Nonhazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 1242.

2.08 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:

1. Robroy Industries ​​:  www.robroy.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil, 0.040 inch.

D. PVC-Coated Boxes and Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.

2. Nonhazardous Locations:  Use boxes and fittings listed and labeled as complying with UL
514A, UL 514B, or UL 6.

3. Hazardous/Classified Locations:  Use fittings listed and labeled as complying with UL
1203 for classification of installed location.

4. Material:  Use steel or malleable iron.

5. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil, 0.040 inch.

E. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil, 0.015 inch.

2.09 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:

1. AFC Cable Systems, Inc ​​:  www.afcweb.com/#sle.

2. Electri-Flex Company ​​:  www.electriflex.com/#sle.

3. International Metal Hose ​​:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc ​​:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
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3. Material:  Use steel or malleable iron.

2.10 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:

1. AFC Cable Systems, Inc ​​:  www.afcweb.com/#sle.

2. Electri-Flex Company ​​:  www.electriflex.com/#sle.

3. International Metal Hose ​​:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc ​​:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

2.11 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. Allied Tube & Conduit ​​:  www.alliedeg.com/#sle.

2. Republic Conduit ​​:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries ​​:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with
ANSI C80.3 and listed and labeled as complying with UL 797.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc ​​:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

4. Connectors and Couplings:  Use compression/gland or set-screw type.

a. Do not use indenter type connectors and couplings.

5. Damp or Wet Locations, Where Permitted:  Use fittings listed for use in wet locations.

2.12 STAINLESS STEEL ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT stainless steel electrical metallic tubing complying with ANSI
C80.3 and listed and labeled as complying with UL 797A.

B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Connectors and Couplings:  Use compression/gland or set-screw type.

2.13 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:

1. Cantex Inc ​​:  www.cantexinc.com/#sle.

2. JM Eagle ​​:  www.jmeagle.com/#sle.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

C. Fittings:
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1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.14 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)

A. Manufacturers:

1. AFC Cable Systems, Inc ​​:  www.afcweb.com/#sle.

2. Electri-Flex Company ​​:  www.electriflex.com/#sle.

3. International Metal Hose ​​:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as
complying with UL 1660 ​​.

C. Fittings:

1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B; suitable for type of conduit to be connected.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive conduits.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install conduit in accordance with NECA 1.

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install aluminum rigid metal conduit (RMC) in accordance with NECA 102.

E. Install intermediate metal conduit (IMC) in accordance with NECA 101.

F. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by
manufacturer.

G. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

H. Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.

I. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 using suitable supports and
methods approved by authorities having jurisdiction; see Section 260529.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

5. Use conduit clamp to support single conduit from beam clamp or threaded rod.

6. Use trapeze hangers assembled from threaded rods and metal channel/strut with
accessory conduit clamps to support multiple parallel suspended conduits.

7. Use nonpenetrating rooftop supports to support conduits routed across rooftops, where
approved.

8. Use of wire for support of conduits is not permitted.

J. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.
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2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid
into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and raintight hubs for wet locations.

6. Provide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded
edges at conduit terminations to protect conductors.

7. Secure joints and connections to provide mechanical strength and electrical continuity.

K. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

5. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

6. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty.

7. Install firestopping to preserve fire resistance rating of partitions and other elements; see
Section 078400.

L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings ​​ to prevent damage to enclosed conductors or connected
equipment. ​ This includes, but is not limited to: ​
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit
installed above ground to compensate for thermal expansion and contraction.

3. Where conduits are subject to earth movement by settlement or frost.

M. Conduit Sealing:

1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not
limited to:

2. Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.

b. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

N. Provide pull string in each empty conduit and in conduits where conductors and cables are to
be installed by others. Leave minimum slack of 12 inches at each end.

O. Provide grounding and bonding; see Section 260526.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.04 PROTECTION
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A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

260533.16  - Boxes for Electrical

Systems

Page 1 of 5  

SECTION 260533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

C. Boxes and enclosures for integrated power, data, and audio/video.

D. Boxes for hazardous (classified) locations.

E. Floor boxes.

F. Underground boxes/enclosures.

1.02 RELATED REQUIREMENTS

A. Section 083100 - Access Doors and Panels:  Panels for maintaining access to concealed
boxes.

B. Section 260526 - Grounding and Bonding for Electrical Systems.

C. Section 260529 - Hangers and Supports for Electrical Systems.

D. Section 260533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.

E. Section 260533.23 - Surface Raceways for Electrical Systems:

F. Section 260539 - Underfloor Raceways for Electrical Systems:  Junction boxes for underfloor
duct systems.

G. Section 260548 - Vibration and Seismic Controls for Electrical Systems.

H. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

I. Section 262726 - Wiring Devices:

1. Wall plates.

2. Floor box service fittings.

J. Section 262813 - Fuses:  Spare fuse cabinets.

K. Section 271000 - Structured Cabling:  Additional requirements for communications systems
outlet boxes.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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1.04 SUBMITTALS

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

B. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.

2. Keys for Lockable Enclosures:  Two of each different key.

1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS

2.01 BOXES

A. General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose intended.

4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

5. Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.

3. Use suitable concrete type boxes where flush-mounted in concrete.

4. Use suitable masonry type boxes where flush-mounted in masonry walls.

5. Use raised covers suitable for the type of wall construction and device configuration where
required.

6. Use shallow boxes where required by the type of wall construction.

7. Do not use "through-wall" boxes designed for access from both sides of wall.

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL
514A.

9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

12. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by
1-1/2 inch deep (100 by 38 mm) trade size.

b. Communications Systems Outlets:  4 inch square by 2-1/8 inch (100 by 54 mm) trade
size.

13. Wall Plates:  Comply with Section 262726.

14. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation ​​:
 www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products ​​:  www.hubbell-rtb.com/#sle.

c. Hubbell Incorporated; RACO Products ​​:  www.hubbell-rtb.com/#sle.

d. O-Z/Gedney, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
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1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:

3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or hinged-cover
enclosures.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:

a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.

b. Back Panels:  Painted steel, removable.

c. Terminal Blocks:  Provide voltage/current ratings and terminal quantity suitable for
purpose indicated, with 25 percent spare terminal capacity.

5. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation ​​:  www.cooperindustries.com/#sle.

b. Hoffman, a brand of Pentair Technical Products ​​:  www.hoffmanonline.com/#sle.

c. Hubbell Incorporated; Wiegmann Products ​​:  www.hubbell-wiegmann.com/#sle.

D. Boxes and Enclosures for Integrated Power, Data, and Audio/Video:  Size and configuration as
indicated or as required with partitions to separate services; field-connected gangable boxes
may be used.

1. Manufacturers:

a. Hubbell Incorporated ​​:  www.hubbell.com/#sle.

E. Boxes for Hazardous (Classified) Locations:  Listed and labeled as complying with UL 1203 for
the classification of the installed location.

1. Manufacturers:

a. Appleton, a brand of Emerson Electric Co ​​:  www.emerson.com/#sle.

b. Cooper Crouse-Hinds, a division of Eaton Corporation ​​:
 www.cooperindustries.com/#sle.

c. Hubbell Incorporated; Killark Products ​​:  www.hubbell-killark.com/#sle.

F. Floor Boxes:

1. Description:  Floor boxes compatible with floor box service fittings provided in accordance
with Section 262726; with partitions to separate multiple services; furnished with all
components, adapters, and trims required for complete installation.

2. Use sheet-steel or cast iron floor boxes within slab above grade.

3. Metallic Floor Boxes:  Fully adjustable (with integral means for leveling adjustment prior to
and after concrete pour).

4. Manufacturer:  Same as manufacturer of floor box service fittings.

G. Underground Boxes/Enclosures:

1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with
legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size:  As indicated on drawings.

3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than
12 inches.

4. Applications:

a. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

5. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.

a. Manufacturers:

1) Hubbell Incorporated; Quazite Products ​​:  www.hubbellpowersystems.com/#sle.

2) MacLean Highline ​​:  www.macleanhighline.com/#sle.

3) Oldcastle Precast, Inc ​​:  www.oldcastleprecast.com/#sle.

b. Combination fiberglass/polymer concrete boxes/enclosures are acceptable.

c. Product(s):
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1) MacLean Highline PHA Series: Straight wall, all-polymer concrete splice box/pull
box; available Tier 8, Tier 15, and Tier 22 load ratings.

(a) ​​​11 by 18 by 12 inches nominal; Model PHA111812 (stackable) ​.
2) MacLean Highline CHA Series:  Fiberglass/polymer concrete splice box/pull box;

available Tier 8 and Tier 15 load ratings.

(a) ​​​11 by 18 by 12 inches nominal; Model CHA111812 ​.
3) MacLean Highline CVA Series:  Fiberglass/polymer concrete splice vault;

available Tier 8, Tier 15, and Tier 22 load ratings.

(a) ​​​30 by 48 by 18 inches nominal; Model CVA304818 ​.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.

F. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.

G. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 083100
as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.

3. Locate boxes as required for devices installed under other sections or by others.

4. Locate boxes so that wall plates do not cross masonry joints.

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same location
at different mounting heights, install along a common vertical center line.

6. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide
minimum ​24 inches ​ horizontal separation unless otherwise indicated.

7. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire
resistance will not be reduced.

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide
minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

H. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling
support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow
stud walls. Repair or replace supports for boxes that permit excessive movement.
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I. Install boxes plumb and level.

J. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

K. Install boxes as required to preserve insulation integrity.

L. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished floor.

M. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.

2. Install additional bracing inside enclosures in accordance with manufacturer's instructions
to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.

N. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

O. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

P. Close unused box openings.

Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

R. Provide grounding and bonding in accordance with Section 260526.

3.03 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Underground warning tape.

F. Warning signs and labels.

1.02 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

B. Section 262300 - Low-Voltage Switchgear:  Factory-installed mimic bus.

C. Section 271000 - Structured Cabling:  Identification for communications cabling and devices.

1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011
(Reaffirmed 2017).

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011
(Reaffirmed 2017).

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

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.

E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.

2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
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1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

a. Switchgear:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Use identification nameplate to identify load(s) served for each branch device.
Do not identify spares and spaces.

b. Switchboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Use identification nameplate to identify load(s) served for each branch device.
Do not identify spares and spaces.

c. Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces using pencil.

5) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Do not identify spares and spaces.

d. Transformers:

1) Identify kVA rating.

2) Identify voltage and phase for primary and secondary.

e. Enclosed switches, circuit breakers, and motor controllers:

1) Identify voltage and phase.

f. Enclosed Contactors:

1) Identify ampere rating.

2) Identify voltage and phase.

g. Centralized Emergency Lighting Inverters:

1) Identify input and output voltage and phase.

h. Transfer Switches:

1) Identify voltage and phase.

2) Identify short circuit current rating based on the specific overcurrent protective
device type and settings protecting the transfer switch.

2. Service Equipment:

a. Use identification nameplate to identify each service disconnecting means.

3. Emergency System Equipment:

a. Use identification nameplate or voltage marker to identify emergency system
equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify type and
location of on-site emergency power sources.

4. Available Fault Current Documentation:  Use identification label to identify the available
fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.

a. Service equipment.

b. Industrial control panels.

c. Motor control centers.

d. Elevator control panels.

e. Industrial machinery.
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5. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for
electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.

a. Minimum Size:  3.5 by 5 inches.

b. Legend:  Include orange header that reads "WARNING", followed by the word
message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do not operate
controls or open covers without appropriate personal protection equipment; Failure to
comply may result in injury or death; Refer to NFPA 70E for minimum PPE
requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with NFPA 70.

1) Nominal system voltage.

2) Available fault current.

3) Date label applied.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 260519.

2. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Manufacturers:

a. Brimar Industries, Inc ​​:  www.brimar.com/#sle.

b. Kolbi Pipe Marker Co ​​:  www.kolbipipemarkers.com/#sle.

c. Seton Identification Products ​​:  www.seton.com/#sle.

2. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.

3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.

4. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:

1. Brady Corporation ​​:  www.bradyid.com/#sle.

2. HellermannTyton ​​:  www.hellermanntyton.com/#sle.

3. Panduit Corp ​​:  www.panduit.com/#sle.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.
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2.04 VOLTAGE MARKERS

A. Manufacturers:

1. Brady Corporation ​​:  www.bradyid.com/#sle.

2. Brimar Industries, Inc ​​:  www.brimar.com/#sle.

3. Seton Identification Products ​​:  www.seton.com/#sle.

B. Minimum Size:

1. Markers for Equipment:  1 1/8 by 4 1/2 inches.

C. Legend:

D. Color:  Black text on orange background unless otherwise indicated.

2.05 WARNING SIGNS AND LABELS

A. Manufacturers:

1. Brimar Industries, Inc ​​:  www.brimar.com/#sle.

2. Clarion Safety Systems, LLC ​​:  www.clarionsafety.com/#sle.

3. Seton Identification Products ​​:  www.seton.com/#sle.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

C. Warning Signs:

1. Materials:

2. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-
adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment:  Enclosure front.

2. Flush-Mounted Equipment:  Inside of equipment door.

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear
access.

4. Elevated Equipment:  Legible from the floor or working platform.

5. Branch Devices:  Adjacent to device.

6. Interior Components:  Legible from the point of access.

7. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Mark all handwritten text, where permitted, to be neat and legible.

END OF SECTION
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SECTION 260583
WIRING CONNECTIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical connections to equipment.

1.02 RELATED REQUIREMENTS

A. Section 260519 - Low-Voltage Electrical Power Conductors and Cables.

B. Section 260533.13 - Conduit for Electrical Systems.

C. Section 260533.16 - Boxes for Electrical Systems.

D. Section 262726 - Wiring Devices.

E. Section 262816.16 - Enclosed Switches.

F. Section 262913 - Enclosed Controllers.

1.03 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

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

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.

1.05 SUBMITTALS

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

B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS

2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.

1. Colors:  Comply with NEMA WD 1.

2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.

B. Disconnect Switches:  As specified in Section 262816.16 and in individual equipment sections.

C. Wiring Devices:  As specified in Section 262726.

D. Flexible Conduit:  As specified in Section 260533.13.

E. Wire and Cable:  As specified in Section 260519.

F. Boxes:  As specified in Section 260533.16.

2.02 EQUIPMENT CONNECTIONS
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A.

1. Electrical Connection:  Flexible conduit.

2. Electrical Connection:  Cord and plug (NEMA 6-20R).

3. Provide field-installed disconnect switch.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

END OF SECTION



Mesa County Sheriff Holding Cell
BG+co Project No. 23028

Construction Documents
January 16th, 2024

260916  - Electric Controls and
Relays

Page 1 of 2  

SECTION 260916
ELECTRIC CONTROLS AND RELAYS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pushbutton and selector switches.

B. Control stations and panels.

C. Relays and time-delay relays.

1.02 RELATED REQUIREMENTS

A. Section 260533.16 - Boxes for Electrical Systems:  Cabinets and terminal blocks.

1.03 REFERENCE STANDARDS

A. NEMA ICS 1 - Industrial Control and Systems General Requirements; 2022.

B. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

C. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed 2016).

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

1.04 SUBMITTALS

A. Shop Drawings:  Submit to NEMA ICS 1 indicating control panel layouts, wiring connections
and diagrams, dimensions, support points.

B. Product Data:  Provide for each component showing electrical characteristics and connection
requirements.

1.05 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE ​​:  www.geindustrial.com/#sle.

B. Eaton Corporation ​​:  www.eaton.com/#sle.

C. Rockwell Automation; ______:  www.rockwellautomation.com/#sle.

D. Schneider Electric; ______:  www.se.com/#sle.

2.02 COMPONENTS

A. Control Switches and Stations:
1. Contacts:  NEMA ICS 2, Form Z.
2. Contact Ratings:  NEMA ICS 2, A150.

B. Magnetic Control Relays:  NEMA ICS 2, Class A300.
1. Contacts:  NEMA ICS 2, Form Z.
2. Contact Ratings:  NEMA ICS 2, Class A150.

C. Solid-State Relays:  NEMA ICS 2.
1. Contacts:  NEMA ICS 2, Form Z.
2. Contact Ratings:  NEMA ICS 2, Class A150.

D. Clock Timers:  NEMA ICS 2, Class A300, 24 hour timer.
1. Astronomical dial.
2. Contacts:  NEMA ICS 2, Form Z.
3. Contact Ratings:  NEMA ICS 2, Class A150.

2.03 ENCLOSURES

A. Control Station Enclosures:  NEMA ICS 6; Type 1.
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B. Relay Enclosures:  NEMA ICS 6; Type 1.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install individual relays and time-delay relays in enclosures.

C. Make electrical wiring interconnections as indicated.

END OF SECTION
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SECTION 260917
PROGRAMMABLE CONTROLLERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Programmable controllers.

B. Remote input/output units.

C. Programmer/loader unit.

1.02 REFERENCE STANDARDS

A. NEMA ICS 1 - Industrial Control and Systems General Requirements; 2022.

B. NEMA ICS 3 - Industrial Control and Systems: Medium Voltage Controllers Rated 2001 to 7200
Volts AC; 2005 (Reaffirmed 2010).

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

1.03 SUBMITTALS

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

B. Shop Drawings:  Indicate electrical characteristics and connection requirements, including
layout of completed assemblies, interconnecting cabling, dimensions, weights, and external
power requirements.

C. Product Data:  Provide data for each component specified showing electrical characteristics
and connection requirements.

1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in clean, dry area; maintain temperature to NEMA ICS 1.

PART 2  PRODUCTS

2.01 PROGRAMMABLE CONTROLLER

A. Description:  Programmable controller manufactured to NEMA ICS 3 Part 2.

B. Configuration:

1. Processor Unit:  Include processor, power supply, random access memory and
input/output modules.

2. Remote Input/Output Unit:  Include input/output modules , interface module and power
supply for system inputs and outputs.

C. Ratings:

1. Input/Output Capacity:  40.

D. Programming Instruction Set:

1. Language Characteristics:  ​ladder diagram, boolean symbols, block diagram, or structured
text ​.

E. Processor Unit:

1. Memory Size:  2 KB.

F. Input/Output Units:

G. Power Supply:  Input voltage of ​120 volts, 60 Hz ​ ​​.

H. Programmer/Loader Unit:  Manual graphic display type.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Do not install products until major construction is complete and building interior is enclosed and
heated.

C. Connect input and output devices as indicated.

END OF SECTION
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SECTION 260923
LIGHTING CONTROL DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Occupancy sensors.

B. Outdoor motion sensors.

C. Time switches.

D. In-wall time switches.

E. Outdoor photo controls.

F. Daylighting controls.

G. Lighting contactors.

H. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 253626 - Integrated Automation Lighting Relays.

B. Section 260526 - Grounding and Bonding for Electrical Systems.

C. Section 260529 - Hangers and Supports for Electrical Systems

D. Section 260533.16 - Boxes for Electrical Systems.

E. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

F. Section 260918 - Remote Control Switching Devices:  Remotely controlled devices for lighting
control, including networked lighting controls, programmable relay panels, and remote control
switching relays.

G. Section 262726 - Wiring Devices:  Devices for manual control of lighting, including wall
switches, wall dimmers, and fan speed controllers.

H. Section 262813 - Fuses.

I. Section 262913 - Enclosed Controllers : General purpose contactors.

J. Section 265100 - Interior Lighting.

K. Section 265561 - Theatrical Lighting: Controls for stage lighting units.

L. Section 265600 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.

B. ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment -
Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical
Interchangeability and Testing; 2023.

C. ANSI C136.24 - American National Standard for Roadway and Area Lighting Equipment -
Nonlocking (Button) Type Photocontrols; 2020.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

G. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

H. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed 2016).

I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
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J. UL 773 - Plug-in, Locking Type Photocontrols for Use with Area Lighting; Current Edition,
Including All Revisions.

K. UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including
All Revisions.

L. UL 916 - Energy Management Equipment; Current Edition, Including All Revisions.

M. UL 917 - Clock-Operated Switches; Current Edition, Including All Revisions.

N. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

O. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Edition, Including All Revisions.

P. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment,
etc. installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door
swings.

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections or
by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows,
skylights, and luminaires to achieve optimum operation.  Coordinate placement with
ductwork, piping, equipment, or other potential obstructions to light level measurement
installed under other sections or by others.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.

1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams.

C. Field Quality Control Reports.

D. Manufacturer's Installation Instructions:  Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Operation and Maintenance Data:  Include detailed information on device programming and
setup.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.

G. Project Record Documents:  Record actual installed locations and settings for lighting control
devices.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS
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A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for all occupancy sensors.

C. Provide two year manufacturer warranty for all daylighting controls.

PART 2  PRODUCTS

2.01 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for a complete operating system.

2.02 OCCUPANCY SENSORS

A. Manufacturers:

1. Acuity Brands, Inc; __________:  www.acuitybrands.com/#sle.

2. Hubbell Incorporated ​​:  www.hubbell.com/#sle.

3. Legrand North America, Inc; ______:  www.legrand.us/#sle.

4. Lutron Electronics Company, Inc ​​:  www.lutron.com/#sle.

5. RAB Lighting, Inc; __________:  www.rablighting.com/#sle.

B. All Occupancy Sensors:

1. Description:  Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
desktop level movements, according to published coverage areas, for automatic control of
load indicated.

2. Sensor Technology:

a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by
sensing movement of thermal energy between zones.

b. Ultrasonic Occupancy Sensors:  Designed to detect occupancy by sensing frequency
shifts in emitted and reflected inaudible sound waves.

c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to
detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

d. Passive Infrared/Acoustic Dual Technology Occupancy Sensors:  Designed to detect
occupancy using a combination of both passive infrared and audible sound sensing
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each
sensor type in dual technology units.

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant
presence is detected and to turn load off when no occupant presence is detected during
an adjustable turn-off delay time interval.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation
with settings for activation by either or both sensing technologies.

6. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.

7. Sensitivity:  Field adjustable.

8. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay
according to conditions.

9. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting, low-
voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

10. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load
indicated on drawings.
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11. Where wired sensors are indicated, wireless sensors are acceptable provided that all
components and wiring modifications necessary for proper operation are included.

12. Wireless Sensors:

a. RF Range:  30 feet through typical construction materials.

b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:
 Comply with FCC requirements of 47 CFR 15, for Class B application.

c. Power:  Battery-operated with minimum ten-year battery life.

C. Wall Switch Occupancy Sensors:

1. All Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Manual-Off Override Control:  When used to turn off load while in automatic-on mode,
unit to revert back to automatic mode after no occupant presence is detected during
the delayed-off time interval.

2. Passive Infrared (PIR) Wall Switch Occupancy Sensors:  Capable of detecting motion
within an area of 900 square feet.

3. Ultrasonic Wall Switch Occupancy Sensors:  Capable of detecting motion within an area
of 400 square feet.

4. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors:  Capable
of detecting motion within an area of 900 square feet.

D. Wall Dimmer Occupancy Sensors:

1. General Requirements:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Manual-Off Override Control Capability:  When used to turn off load while in
automatic-on mode, unit to revert back to automatic mode after no occupant
presence is detected during the delayed-off time interval.

c. Dimmer:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

2. Passive Infrared (PIR) Wall Dimmer Occupancy Sensors:  Capable of detecting motion
within an area of 900 square feet.

E. Ceiling Mounted Occupancy Sensors:

1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.

2. Passive Infrared (PIR) Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

b. Extended Range Sensors:  Capable of detecting motion within an area of 1,200
square feet at a mounting height of 9 feet, with a field of view of 360 degrees.

3. Ultrasonic Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 500 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

b. Medium Range Sensors:  Capable of detecting motion within an area of 1,000 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

c. Extended Range Sensors:  Capable of detecting motion within an area of 2,000
square feet at a mounting height of 9 feet.

4. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

b. Extended Range Sensors:  Capable of detecting motion within an area of 1,200
square feet at a mounting height of 9 feet, with a field of view of 360 degrees.
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5. Passive Infrared/Acoustic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

b. Extended Range Sensors:  Capable of detecting motion within an area of 1,200
square feet at a mounting height of 9 feet.

F. Directional Occupancy Sensors:

1. All Directional Occupancy Sensors:  Designed for wall or ceiling mounting, with integral
swivel for field adjustment of motion detection coverage.

a. Unless otherwise indicated or required to control the load indicated on drawings,
provide low voltage units, for use with separate compatible accessory power packs.

2. Passive Infrared (PIR) Directional Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within a distance of 40 feet at
a mounting height of 10 feet.

b. Long Range Sensors:  Capable of detecting motion within a distance of 80 feet at a
mounting height of 10 feet.

c. High Bay Sensors:  Capable of detecting motion within a distance of 50 feet at a
mounting height of 30 feet.

3. Passive Infrared/Ultrasonic Dual Technology Directional Occupancy Sensors:  Capable of
detecting motion within a distance of 40 feet at a mounting height of 10 feet.

G. Luminaire Mounted Occupancy Sensors:  Designed for direct luminaire installation and control,
suitable for use with specified luminaires.

H. Power Packs for Low Voltage Occupancy Sensors:

1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage occupancy sensors for switching of line voltage
loads.

2. Provide quantity and configuration of power and slave packs with all associated wiring and
accessories as required to control the load indicated on drawings.

3. Input Supply Voltage:  Dual rated for 120/277 V ac.

I. Power Packs for Wireless Occupancy Sensors:

1. Description:  Plenum rated, self-contained relay compatible with specified wireless
occupancy sensors for switching of line voltage loads.

2. Input Supply Voltage:  Dual rated for 120/277 V ac.

3. Load Rating:  As required to control the load indicated on drawings.

2.03 OUTDOOR MOTION SENSORS

A. Description:  Factory-assembled wet location listed device suitable for wall or ceiling/eave
mounting, with integral swivel for field adjustment of coverage, capable of detecting motion for
automatic control of load indicated.

B. Sensor Technology:  Passive Infrared (PIR) designed to detect occupancy by sensing
movement of thermal energy between zones.

C. Operation:  Unless otherwise indicated, motion sensor to turn load on when motion is detected
and to turn load off when no motion is detected during an adjustable turn-off delay time interval.

D. Turn-Off Delay:  Field adjustable, with time delay settings available up to 15 minutes.

E. Integral Photocell:  For dusk to dawn operation.

F. Manual Override:  Activated by switching power off to unit and then back on.

G. Load Rating:  1,000 W incandescent and fluorescent load at 120 V ac.

H. Coverage:  Capable of detecting motion within a distance of 50 feet at a mounting height of 8
feet, with a field of view of 270 degrees.

2.04 TIME SWITCHES

A. Manufacturers:

1. Intermatic, Inc ​​:  www.intermatic.com/#sle.

2. Tork, a division of NSI Industries LLC ​​:  www.tork.com/#sle.
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B. Digital Electronic Time Switches:

1. Description:  Factory-assembled solid state programmable controller with LCD display,
listed and labeled as complying with UL 916 or UL 917.

2. Program Capability:

3. Schedule Capacity:  Not less than 16 programmable on/off operations.

4. Provide automatic daylight savings time and leap year compensation.

5. Provide power outage backup to retain programming and maintain clock.

6. Manual override:  Capable of overriding current schedule both permanently and
temporarily until next scheduled event.

7. Input Supply Voltage:  As indicated on the drawings.

8. Provide lockable enclosure; environmental type per NEMA 250 as specified for the
following installation locations:

C. Electromechanical Time Switches:

1. Description:  Factory-assembled controller with motor-operated timing dial mechanism
and adjustable trippers for setting on/off operations, listed and labeled as complying with
UL 917.

2. Program Capability:

a. Astronomic Time Switches:  With same schedule for each day of the week and skip-
a-day feature to omit selected days with automatic adjustment for seasonal changes
in sunrise and sunset times.

3. Schedule Capacity:

a. Astronomic Time Switches:  Capable of turning load on at sunset and off at either
sunrise or selected fixed time.

4. Manual override:  Capable of overriding current schedule both permanently and
temporarily until next scheduled event.

5. Input Supply Voltage:  As indicated on the drawings.

6. Provide lockable enclosure; environmental type per NEMA 250 as specified for the
following installation locations:

2.05 OUTDOOR PHOTO CONTROLS

A. Stem-Mounted Outdoor Photo Controls:

1. Description:  Direct-wired photo control unit with threaded conduit mounting stem and
field-adjustable swivel base, listed and labeled as complying with UL 773A.

2. Housing:  Weatherproof, impact resistant polycarbonate.

3. Photo Sensor:  Cadmium sulfide.

4. Provide external sliding shield for field adjustment of light level activation.

5. Light Level Activation:  1 to 5 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with
delayed turn-off.

6. Voltage:  As required to control the load indicated on the drawings.

7. Failure Mode:  Fails to the on position.

8. Load Rating:  As required to control the load indicated on the drawings.

B. Locking Receptacle-Mounted Outdoor Photo Controls

1. Description:  Plug-in locking type photo control unit complying with ANSI C136.10 for
mounting on a compatible receptacle, listed and labeled as complying with UL 773.

2. Housing:  Weatherproof, impact resistant UV stabilized polypropylene, color to be
selected.

3. Photo Sensor:  Cadmium sulfide.

4. Light Level Activation:  1 to 3 footcandles turn-on and 1.5 to 1 turn-off to turn-on ratio with
instant turn-on and delayed turn-off.

5. Voltage:  As required to control the load indicated on the drawings.

6. Failure Mode:  Fails to the on position.

7. Load Rating:  As required to control the load indicated on the drawings.

8. Surge Protection:  160 joule metal oxide varistor.

C. Button Type Outdoor Photo Controls
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1. Description:  Direct-wired photo control unit complying with ANSI C136.24 with
weatherproof gasketed wall plate where required or indicated, listed and labeled as
complying with UL 773A.

2. Housing:  Weather resistant polycarbonate.

3. Photo Sensor:  Cadmium sulfide.

4. Light Level Activation:  1 to 3 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with
delayed turn-off.

5. Voltage:  As required to control the load indicated on the drawings.

6. Failure Mode:  Fails to the on position.

7. Load Rating:  As required to control the load indicated on the drawings.

2.06 DAYLIGHTING CONTROLS

A. System Description:  Control system consisting of photo sensors and compatible control
modules and power packs, contactors, or relays as required for automatic control of load
indicated according to available natural light; capable of integrating with occupancy sensors
and manual override controls.

B. Daylighting Control Photo Sensors:  Low voltage class 2 photo sensor units with output signal
proportional to the measured light level and provision for zero or offset based signal.

1. Sensor Type:  Filtered silicon photo diode.

2. Sensor Range:

3. Where wired sensors are indicated, wireless sensors are acceptable provided that all
components and wiring modifications necessary for proper operation are included.

4. Wireless Daylighting Control Photo Sensors:

a. RF Range:  30 feet through typical construction materials.

b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:
 Comply with FCC requirements of 47 CFR 15, for Class B application.

c. Power:  Battery-operated with minimum ten-year battery life.

C. Dimming Photo Sensors:  Photo sensor units with integral controller compatible with specified
dimming ballasts, for direct continuous dimming of up to 50 ballasts.

D. Daylighting Control Switching Modules for Low Voltage Sensors:  Low voltage class 2 control
unit compatible with specified photo sensors, for switching of compatible power packs,
contactors, or relays in response to changes in measured light levels according to selected
settings.

1. Operation:  Unless otherwise indicated, load to be turned on when light level is below
selected low set point and load to be turned off when light level is above selected high set
point, with a no switching dead band between set points to prevent unwanted cycling.

2. Input Delay:  To prevent unwanted cycling due to intermittent light level fluctuations.

3. Control Capability:

a. Multi-Zone Switching Modules:  Capable of controlling up to three separately
programmable channels.

E. Daylighting Control Switching Modules for Wireless Sensors:

1. Description:  Plenum rated, self-contained relay compatible with specified wireless photo
sensors for switching of line voltage loads in response to changes in measured light levels
according to selected settings.

2. Operation:  Unless otherwise indicated, load to be turned on when light level is below
selected low set point and load to be turned off when light level is above selected high set
point, with a no switching dead band between set points to prevent unwanted cycling.

3. Input Delay:  To prevent unwanted cycling due to intermittent light level fluctuations.

4. Control Capability:  Capable of controlling one programmable channel.

5. Input Supply Voltage:  Dual rated for 120/277 V ac.

6. Load Rating:  As required to control the load indicated on drawings.

F. Daylighting Control Dimming Modules for Low Voltage Sensors:  Low voltage class 2 control
unit compatible with specified photo sensors and with specified dimming ballasts, for both
continuous dimming of compatible dimming ballasts and switching of compatible power packs,
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contactors, or relays in response to changes in measured light levels according to selected
settings.

1. Operation:  Unless otherwise indicated, specified load to be continuously brightened as
not enough daylight becomes available and continuously dimmed as enough daylight
becomes available.

2. Control Capability:  Capable of controlling up to three separately programmable channels,
with up to 50 ballasts per channel.

3. Dimming and Fade Rates:  Adjustable from 5 to 60 seconds.

4. Cut-Off Delay:  Selectable and adjustable from 0 to 20 minutes.

G. Daylighting Control Dimming Modules for Wireless Sensors:

1. Description:  Plenum rated control unit compatible with specified wireless photo sensors
and with specified dimming ballasts, for continuous dimming of compatible dimming
ballasts in response to changes in measured light levels according to selected settings.

2. Operation:  Unless otherwise indicated, specified load to be continuously brightened as
not enough daylight becomes available and continuously dimmed as enough daylight
becomes available.

3. Load to be turned off when available daylight is sufficient to fully dim the load, after the
selected time delay.

4. Control Capability:  Capable of controlling up to 32 ballasts with up to two separately
programmable daylighting zones.

H. Power Packs for Low Voltage Daylighting Control Modules:

1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage daylighting control modules for switching of line
voltage loads. Provide quantity and configuration of power and slave packs with all
associated wiring and accessories as required to control the load indicated on drawings.

2. Input Supply Voltage:  Dual rated for 120/277 V ac.

2.07 LIGHTING CONTACTORS

A. Description:  Magnetic lighting contactors complying with NEMA ICS 2, and listed and labeled
as complying with UL 60947-1 and UL 60947-4-1; noncombination type unless otherwise
indicated; ratings, configurations and features as indicated on the drawings.

B. Short Circuit Current Rating:

1. Provide contactors with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

C. Enclosures:

1. Comply with NEMA ICS 6.

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

3. Finish:  Manufacturer's standard unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices
or wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

G. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION

A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of lighting control devices provided under this section.

C. Install lighting control devices in accordance with manufacturer's instructions.

D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

E. Install lighting control devices plumb and level, and held securely in place.

F. Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 262726.

G. Provide required supports in accordance with Section 260529.

H. Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain on
wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

I. Occupancy Sensor Locations:

1. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

J. Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north
facing photo sensor is not possible, install with photo sensor facing east, west, or down.

2. Locate outdoor photo controls so that photo sensors do not face artificial light sources,
including light sources controlled by the photo control itself.

K. Install outdoor photo controls so that connections are weatherproof. Do not install photo
controls with conduit stem facing up in order to prevent infiltration of water into the photo
control.

L. Daylighting Control Photo Sensor Locations:

1. Unless otherwise indicated, locate photo sensors for closed loop systems to accurately
measure the light level controlled at the designated task location, while minimizing the
measured amount of direct light from natural or artificial sources such as windows or
pendant luminaires.

2. Unless otherwise indicated, locate photo sensors for open loop systems to accurately
measure the level of daylight coming into the space, while minimizing the measured
amount of lighting from artificial sources.

M. Lamp Burn-In:  Operate lamps at full output for minimum of 100 hours or prescribed period per
manufacturer's recommendations prior to use with any dimming controls. Replace lamps that
fail prematurely due to improper lamp burn-in.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each lighting control device for damage and defects.

C. Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

D. Test time switches to verify proper operation.

E. Test outdoor photo controls to verify proper operation, including time delays where applicable.
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F. Test daylighting controls to verify proper operation, including light level measurements and time
delays where applicable. Record test results in written report to be included with submittals.

G. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.04 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

C. Adjust position of directional occupancy sensors and outdoor motion sensors to achieve
optimal coverage as required.

D. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

E. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by
Architect. Record settings in written report to be included with submittals.

F. Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to
achieve desired turn-on and turn-off activation as indicated or as directed by Architect.

G. Adjust daylighting controls under optimum lighting conditions after all room finishes, furniture,
and window treatments have been installed to achieve desired operation as indicated or as
directed by Architect. Record settings in written report to be included with submittals. Readjust
controls calibrated prior to installation of final room finishes, furniture, and window treatments
that do not function properly as determined by Architect.

3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 CLOSEOUT ACTIVITIES

A. See Section 017900 - Demonstration and Training, for additional requirements.

B. Demonstration:  Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.  Lighting control devices/system is not
considered to be substantially complete until all final functional performance has been verified
and deficiencies have been corrected.

C. Training:  Train Owner's personnel on operation, adjustment, programming, and maintenance
of lighting control devices.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

END OF SECTION
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SECTION 262200
LOW-VOLTAGE TRANSFORMERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General purpose transformers.

B. K-factor transformers rated for nonlinear loads.

C. Buck-boost transformers.

1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete: Concrete equipment pads.

B. Section 260526 - Grounding and Bonding for Electrical Systems.

C. Section 260529 - Hangers and Supports for Electrical Systems.

D. Section 260533.13 - Conduit for Electrical Systems:  Flexible conduit connections.

E. Section 260548 - Vibration and Seismic Controls for Electrical Systems.

1. Includes requirements for the seismic qualification of equipment specified in this section.

F. Section 260553 - Identification for Electrical Systems: Identification products and requirements.

G. Section 260916 - Electric Controls and Relays: Industrial control transformers.

H. Section 262416 - Panelboards.

I. Section 262713 - Electricity Metering:  Instrument transformers for electrical metering.

1.03 REFERENCE STANDARDS

A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial
Equipment - Distribution Transformers; Current Edition.

B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type Distribution and Power Transformers; 2015.

C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power
Transformers; 2013.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers; 2015.

F. NEMA ST 20 - Dry Type Transformers for General Applications; 2021.

G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

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

I. UL 506 - Standard for Specialty Transformers; Current Edition, Including All Revisions.

J. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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1.05 SUBMITTALS

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

B. Product Data:  Include voltage, kVA, impedance, tap configurations, insulation system class
and rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point
dimensions, weight, required clearances, service condition requirements, and installed
features.

C. Manufacturer's equipment seismic qualification certification.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for
the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE ​​:  www.geindustrial.com/#sle.

B. Eaton Corporation ​​:  www.eaton.com/#sle.

C. Schneider Electric; Square D Products ​​:  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc ​​:  www.usa.siemens.com/#sle.

2.02 TRANSFORMERS - GENERAL REQUIREMENTS

A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and
manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for
the purpose intended.

B. Seismic Qualification:  Provide transformers suitable for application under seismic design
criteria in accordance with Section 260548 where required. Include certification of compliance
with submittals.

C. Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:

1. Altitude:  Less than ​5000 feet ​.
2. Ambient Temperature:

a. Greater than 10 kVA:  Not exceeding 104 degrees F.

b. Less than 10 kVA:  Not exceeding 77 degrees F.

D. Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point,
even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate
movement and maintain consistent pressure throughout core length.

E. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

F. Basic Impulse Level:  10 kV.

G. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding
strap.

H. Isolate core and coil from enclosure using vibration-absorbing mounts.

I. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload
capacity based on rated winding temperature rise.

2.03 GENERAL PURPOSE TRANSFORMERS
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A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506
or UL 1561; ratings as indicated on the drawings.

B. Insulation System and Allowable Average Winding Temperature Rise:

1. Less than 15 kVA:  Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.

2. 15 kVA and Larger:  Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

C. Coil Conductors:  Continuous ​copper ​ windings with terminations brazed or welded.

D. Winding Taps:

1. Less than 3 kVA:  None.

2. 3 kVA through 15 kVA:  Two 5 percent full capacity primary taps below rated voltage.

3. 15 kVA through 300 kVA:  Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

4. 500 kVA and Larger:  Two 2.5 percent full capacity primary taps above and two 2.5
percent full capacity primary taps below rated voltage.

E. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.

F. Sound Levels:  Standard sound levels complying with NEMA ST 20

G. Mounting Provisions:

1. Less than 15 kVA:  Suitable for wall mounting.

2. 15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting.

3. Larger than 75 kVA:  Suitable for floor mounting.

H. Transformer Enclosure:  Comply with NEMA ST 20.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

2. Construction:  Steel.

a. Less than 15 kVA:  Totally enclosed, non-ventilated.

b. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.

2.04 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL
1561, and designed to supply nonlinear loads to the degree designated by the UL defined K-
factor; ratings as indicated on the drawings.

B. K-factor Rating:  K-4, or higher.

C. Insulation System and Allowable Average Winding Temperature Rise:  Class 220 degrees C
insulation system with 150 degrees C average winding temperature rise.

D. Coil Conductors:  Continuous ​copper ​ windings with terminations brazed or welded. Individually
insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at
harmonic frequencies. Size secondary neutral conductor at twice the secondary phase
conductor ampacity.

E. Winding Taps:  Two 2.5 percent full capacity primary taps above and four 2.5 percent full
capacity primary taps below rated voltage.

F. Neutral Bus:  Sized to accommodate twice the rated secondary current.

G. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.

H. Sound Levels:  Standard sound levels complying with NEMA ST 20

I. Mounting Provisions:

1. Up to 75 kVA:  Suitable for wall, floor, or trapeze mounting.

2. Larger than 75 kVA:  Suitable for floor mounting.

J. Transformer Enclosure:  Comply with NEMA ST 20.
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1. Environment Type per NEMA 250:  Unless otherwise indicated, as specified for the
following installation locations:

2. Construction:  Steel, ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.

2.05 BUCK-BOOST TRANSFORMERS

A. Description:  Self-cooled, four winding, buck-boost transformers listed and labeled as complying
with UL 506 or UL 1561, and suitable for field connection as an autotransformer; ratings as
indicated on the drawings.

B. Insulation System and Allowable Average Winding Temperature Rise:

1. Less than 0.25 kVA:  Class 105 degree C insulation system with 55 degrees C rise.

2. 0.25 kVA and Larger:  Class 180 degree C insulation system with 115 degree C rise.

C. Coil Conductors:  Continuous windings.

D. Lugs:  Suitable for terminating conductors sized for full rated load ampacity of transformer when
operating in buck-boost configuration indicated.

E. Mounting Provisions:  Suitable for wall mounting.

F. Transformer Enclosure:  Comply with NEMA ST 20.

1. Environment Type per NEMA 250:  Type 3R.

2. Construction:  Steel, totally enclosed, non-ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that suitable support frames and anchors are installed where required and that mounting
surfaces are ready to receive transformers.

C. Perform pre-installation tests and inspections on transformers per manufacturer's instructions
and as specified in NECA 409. Correct deficiencies prior to installation.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.

C. Install transformers in accordance with NECA 409 and IEEE C57.94.

D. Use flexible conduit, under the provisions of Section 260533.13, 2 feet minimum length, for
connections to transformer case.  Make conduit connections to side panel of enclosure.

E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and
in accordance with manufacturer's instructions and NFPA 70.

F. Install transformers plumb and level.

G. Transformer Support:

1. Provide required support and attachment in accordance with Section 260529, where not
furnished by transformer manufacturer.

2. Use integral transformer flanges, accessory brackets furnished by manufacturer, or field-
fabricated supports to support wall-mounted transformers.

3. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 inch
high concrete pad constructed in accordance with Section 033000.

4. Use trapeze hangers assembled from threaded rods and metal channel (strut) to support
suspended transformers. Provide independent support from building structure. Do not
provide support from piping, ductwork, or other systems.

H. Provide grounding and bonding in accordance with Section 260526.
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I. Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the
enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

J. Where not factory-installed, install lugs sized as required for termination of conductors as
indicated.

3.03 CLEANING

A. Clean dirt and debris from transformer components according to manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262726
WIRING DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers.

C. Fan speed controllers.

D. Receptacles.

E. Wall plates and covers.

F. Floor box service fittings.

G. Poke-through assemblies.

H. Access floor boxes.

1.02 RELATED REQUIREMENTS

A. Section 096900 - Access Flooring.

B. Section 260519 - Low-Voltage Electrical Power Conductors and Cables:  Manufactured wiring
systems for use with access floor boxes with compatible pre-wired connectors.

C. Section 260526 - Grounding and Bonding for Electrical Systems.

D. Section 260533.16 - Boxes for Electrical Systems.

E. Section 260533.23 - Surface Raceways for Electrical Systems:  Surface raceway systems,
including multioutlet assemblies.

F. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

G. Section 260583 - Wiring Connections:  Cords and plugs for equipment.

H. Section 260923 - Lighting Control Devices:  Devices for automatic control of lighting, including
occupancy sensors, in-wall time switches, and in-wall interval timers.

I. Section 262723 - Indoor Service Poles.

1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h, with
Amendments (2017).

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);
2014g, with Amendment (2017).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

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

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

I. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

K. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

L. UL 1310 - Class 2 Power Units; Current Edition, Including All Revisions.

M. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

N. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.
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O. UL 1917 - Solid-State Fan Speed Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

4. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

PART 2  PRODUCTS

2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere
rating not less than that of the branch circuit.

C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles
installed outdoors or in damp or wet locations.

D. Provide tamper resistant receptacles for receptacles installed in dwelling units.

E. Provide GFCI protection for receptacles installed within 6 feet of sinks.

F. Provide GFCI protection for receptacles installed in kitchens.

G. Provide GFCI protection for receptacles serving electric drinking fountains.

H. Unless noted otherwise, do not use combination switch/receptacle devices.

I. For flush floor service fittings, use tile rings for installations in tile floors.

J. For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.02 WIRING DEVICE FINISHES

A. Provide wiring device finishes as described below unless otherwise indicated.

B. Isolated Ground Convenience Receptacles:  ​Orange ​​​.

C. Wiring Devices Connected to Emergency Power:  Red with red nylon wall plate.

2.03 WALL SWITCHES

A. Manufacturers:

1. Hubbell Incorporated ​​:  www.hubbell.com/#sle.

2. Leviton Manufacturing Company, Inc ​​:  www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
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1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

C. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.

2.04 WALL DIMMERS

A. Manufacturers:

1. Leviton Manufacturing Company, Inc ​​:  www.leviton.com/#sle.

2. Lutron Electronics Company, Inc ​​:  www.lutron.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even control
following square law dimming curve, integral radio frequency interference filtering, power failure
preset memory, air gap switch accessible without removing wall plate, complying with NEMA
WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable for
load controlled as indicated on the drawings.

C. Control:  Slide control type with separate on/off switch.

2.05 FAN SPEED CONTROLLERS

A. Manufacturers:

1. Leviton Manufacturing Company, Inc ​​:  www.leviton.com/#sle.

2. Lutron Electronics Company, Inc ​​:  www.lutron.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Description:  120 V AC, solid-state, full-range variable speed, slide control type with separate
on/off switch, with integral radio frequency interference filtering, fan noise elimination circuitry,
power failure preset memory, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 1917.

1. Current Rating:  1.5 A unless otherwise indicated or required to control the load indicated
on the drawings.

2.06 RECEPTACLES

A. Manufacturers:

1. Hubbell Incorporated ​​:  www.hubbell.com/#sle.

2. Leviton Manufacturing Company, Inc ​​:  www.leviton.com/#sle.

3. Lutron Electronics Company, Inc ​​:  www.lutron.com/#sle.

4. Pass & Seymour, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as
indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:

1. Standard Convenience Receptacles:  ​Industrial specification grade ​, ​20A, 125V, NEMA
5-20R ​​​; single or duplex as indicated ​ on the drawings ​.

2. Isolated Ground Convenience Receptacles:  ​Industrial specification grade ​, ​20A, 125V,
NEMA 5-20R ​​​, with ground contacts isolated from mounting strap; isolated ground triangle
mark on device face; single or duplex as indicated ​ on the drawings ​.

3. Weather Resistant Convenience Receptacles:  ​Industrial specification grade ​, ​20A, 125V,
NEMA 5-20R ​​​, listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations; single or duplex as
indicated ​ on the drawings ​.

4. Tamper Resistant Convenience Receptacles:  ​Industrial specification grade ​, ​20A, 125V,
NEMA 5-20R ​​​, listed and labeled as tamper resistant type; single or duplex as indicated ​ on
the drawings ​.



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

262726  - Wiring Devices

Page 4 of 6  

D. GFCI Receptacles:

1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and
light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.

2. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SD suitable for installation in damp or wet locations.

3. Tamper Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type.

E. USB Charging Devices:

1. USB Charging Devices - General Requirements:  Listed as complying with UL 1310.

2.07 WALL PLATES AND COVERS

A. Manufacturers:

1. Hubbell Incorporated ​​:  www.hubbell-wiring.com/#sle.

2. Leviton Manufacturing Company, Inc ​​:  www.leviton.com/#sle.

3. Lutron Electronics Company, Inc ​​:  www.lutron.com/#sle.

4. Pass & Seymour, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size:  ​Standard ​​​.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.

D. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.

E. Weatherproof Covers for Wet ​​ Locations:  Gasketed, ​cast aluminum ​, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

2.08 FLOOR BOX SERVICE FITTINGS

A. Manufacturers:

1. Hubbell Incorporated ​​:  www.hubbell.com/#sle.

2. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

3. Wiremold, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Description:  Service fittings compatible with floor boxes provided under Section 260533.16
with components, adapters, and trims required for complete installation.

2.09 POKE-THROUGH ASSEMBLIES

A. Manufacturers:

1. Hubbell Incorporated ​​:  www.hubbell.com/#sle.

2. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

3. Wiremold, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Description:  Assembly comprising floor service fitting, poke-through component, fire stops and
smoke barriers, and junction box for conduit termination; fire rating listed to match fire rating of
floor and suitable for floor thickness where installed.

2.10 ACCESS FLOOR BOXES

A. Manufacturers - Access Floor Boxes:

1. Hubbell Incorporated ​​:  www.hubbell-wiring.com/#sle.

2. Thomas & Betts Corporation ​​:  www.tnb.com/#sle.

3. Wiremold, a brand of Legrand North America, Inc ​​:  www.legrand.us/#sle.

B. Description:  Metallic multi-service box suitable for mounting in access floor system.

C. Configuration:
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards unless otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of wiring devices provided under this section.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. For isolated ground receptacles, connect wiring device grounding terminal only to identified
branch circuit isolated equipment grounding conductor. Do not connect grounding terminal to
outlet box or normal branch circuit equipment grounding conductor.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.

J. Install wall switches with OFF position down.

K. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as
instructed by manufacturer.

L. Do not share neutral conductor on branch circuits utilizing wall dimmers.

M. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

N. Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

O. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

P. Install poke-through closure plugs in each unused core holes to maintain fire rating of floor.

3.04 FIELD QUALITY CONTROL
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A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

D. Test each receptacle to verify operation and proper polarity.

E. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 262813
FUSES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fuses.

1.02 RELATED REQUIREMENTS

A. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

B. Section 262413 - Switchboards:  Fusible switches.

C. Section 262416 - Panelboards:  Fusible switches.

D. Section 262816.16 - Enclosed Switches:  Fusible switches.

E. Section 263100 - Photovoltaic Collectors:  Additional requirements for photovoltaic fuses.

1.03 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

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

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

D. UL 248-8 - Low-Voltage Fuses - Part 8: Class J Fuses; Current Edition, Including All Revisions.

E. UL 248-10 - Low-Voltage Fuses - Part 10: Class L Fuses; Current Edition, Including All
Revisions.

F. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All
Revisions.

G. UL 248-15 - Low-Voltage Fuses - Part 15: Class T Fuses; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.

2. Coordinate fuse requirements according to manufacturer's recommendations and
nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current
ratings, interrupting ratings, time-current curves, and current limitation curves.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Bussmann, a division of Eaton Corporation ​​:  www.cooperindustries.com/#sle.

B. Littelfuse, Inc ​​:  www.littelfuse.com/#sle.

C. Mersen ​​:  ep-us.mersen.com/#sle.

2.02 APPLICATIONS

A. Service Entrance:
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1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

2. Fusible Switches Larger Than 600 Amperes:  Class L, time-delay.

B. Feeders:

1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

2. Fusible Switches Larger Than 600 Amperes:  Class L, time-delay.

C. General Purpose Branch Circuits:  Class RK1, time-delay.

D. Individual Motor Branch Circuits:  Class RK1, time-delay.

2.03 FUSES

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

1. Class RK1, Fast-Acting, Non-Time-Delay Fuses:

2. Class RK5, Time-Delay Fuses:

3. Class RK5, Fast-Acting, Non-Time-Delay Fuses:

H. Class J Fuses:  Comply with UL 248-8.

1. Class J, Fast-Acting, Non-Time-Delay Fuses:

I. Class L Fuses:  Comply with UL 248-10.

J. Class T Fuses:  Comply with UL 248-15.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

END OF SECTION
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SECTION 262816.13
ENCLOSED CIRCUIT BREAKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed circuit breakers.

1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260548 - Vibration and Seismic Controls for Electrical Systems.

1. Includes requirements for the seismic qualification of equipment specified in this section.

D. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

E. Section 260573 - Power System Studies:  Additional criteria for the selection and adjustment of
equipment and associated protective devices specified in this section.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

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

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

I. UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate work with other trades.  Avoid placement of ductwork, piping, equipment, or
other potential obstructions within dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for circuit
breakers, enclosures, and other installed components and accessories.

C. Manufacturer's equipment seismic qualification certification.

1.06 QUALITY ASSURANCE
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A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed circuit breaker internal components, enclosure, and finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE ​​:  www.geindustrial.com/#sle.

B. Eaton Corporation ​​:  www.eaton.com/#sle.

C. Schneider Electric; Square D Products ​​:  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc ​​:  www.usa.siemens.com/#sle.

2.02 ENCLOSED CIRCUIT BREAKERS

A. Description:  Units consisting of molded case circuit breakers individually mounted in
enclosures.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Seismic Qualification:  Provide enclosed circuit breakers and associated components suitable
for application under the seismic design criteria specified in Section 260548 where required.
Include certification of compliance with submittals.

D. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude:  Less than 6,600 feet.

2. Ambient Temperature:  Between 23 degrees F and 104 degrees F.

E. Short Circuit Current Rating:

1. Provide enclosed circuit breakers with listed short circuit current rating not less than the
available fault current at the installed location indicated on the drawings.

F. Conductor Terminations:  Suitable for use with the conductors to be installed.

G. Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable
lug for terminating each equipment grounding conductor.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

I. Provide externally operable handle with means for locking in the OFF position.

J. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.

K. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

2.03 MOLDED CASE CIRCUIT BREAKERS

A. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where
applicable; ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:

1. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated, but not less than:

a. 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

2. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.
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C. Conductor Terminations:

1. Provide mechanical lugs unless otherwise indicated.

2. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

D. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short circuit
protection.

1. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame sizes
225 amperes and larger.

E. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms sensing
trip units.

1. Provide the following field-adjustable trip response settings:

a. Long time pickup, adjustable by replacing interchangeable trip unit or by setting dial.

b. Long time delay.

c. Short time pickup and delay.

d. Instantaneous pickup.

e. Ground fault pickup and delay where ground fault protection is indicated.

F. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed circuit breakers are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive enclosed circuit breakers.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 260529.

E. Install enclosed circuit breakers plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
circuit breakers such that the highest position of the operating handle does not exceed 79
inches above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 260526.

H. Set field-adjustable ground fault protection pickup and time delay settings as indicated.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with manufacturer's instructions and NETA ATS, except Section
4.

C. Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 ​ for circuit breakers used for
service entrance and for circuit breakers larger than 800 amperes ​. Tests listed as optional are
​not required. ​

D. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.

E. Correct deficiencies and replace damaged or defective enclosed circuit breakers.

3.04 ADJUSTING
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A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from circuit breaker enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262816.16
ENCLOSED SWITCHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed safety switches.

1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 262813 - Fuses.

E. Section 263600 - Transfer Switches:  Automatic and non-automatic switches listed for use as
transfer switch equipment.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

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

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
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B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE ​​:  www.geindustrial.com/#sle.

B. Eaton Corporation ​​:  www.eaton.com/#sle.

C. Schneider Electric; Square D Products ​​:  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc ​​:  www.usa.siemens.com/#sle.

2.02 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as
complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Short Circuit Current Rating:
1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent

protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

G. Provide with switch blade contact position that is visible when the cover is open.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

I. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.

J. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:

K. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

L. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
3. Provide externally operable handle with means for locking in the OFF position, capable of

accepting three padlocks.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
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B. Perform work in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 260529.

E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 260526.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 262913
ENCLOSED CONTROLLERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:

1. Magnetic motor starters.

2. General purpose contactors.

3. Manual motor starters.

B. Overcurrent protective devices for motor controllers, including overload relays.

C. Control accessories:

1. Auxiliary contacts.

2. Pilot devices.

3. Control and timing relays.

4. Control power transformers.

1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260529 - Hangers and Supports for Electrical Systems.

C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

D. Section 262419 - Motor-Control Centers.

E. Section 262813 - Fuses:  Fuses for fusible switches.

1.03 REFERENCE STANDARDS

A. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

D. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

E. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices; 2017.

F. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed 2016).

G. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

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

J. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

K. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

L. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Edition, Including All Revisions.

M. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-
starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.
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2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface with
control devices to be installed.

4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for motor
controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
internal components, enclosure, and finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE ​​:  www.geindustrial.com/#sle.

B. Eaton Corporation ​​:  www.eaton.com/#sle.

C. Rockwell Automation, Inc; Allen-Bradley Products ​​:  ab.rockwellautomation.com/#sle.

D. Schneider Electric; Square D Products ​​:  www.schneider-electric.us/#sle.

E. Siemens Industry, Inc ​​:  www.usa.siemens.com/#sle.

2.02 ENCLOSED CONTROLLERS

A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description:  Enclosed controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated
on the drawings.

D. Service Conditions:

1. Provide controllers and associated components suitable for operation under the following
service conditions without derating:

a. Altitude:

1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable
frequency controllers):  Less than 3,300 feet.

2) Class 2 Km Equipment (electromagnetic and manual devices):  Less than 6,600
feet.

b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.

2. Provide controllers and associated components suitable for operation at indicated ratings
under the service conditions at the installed location.

E. Short Circuit Current Rating:
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1. Provide controllers with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

F. Conductor Terminations:  Suitable for use with the conductors to be installed.

G. Enclosures:

1. Comply with NEMA ICS 6.

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

3. Finish:  Manufacturer's standard unless otherwise indicated.

H. Instrument Transformers:

1. Comply with IEEE C57.13.

2. Select suitable ratio, burden, and accuracy as required for connected devices.

3. Current Transformers:  Connect secondaries to shorting terminal blocks.

4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.

I. Magnetic Motor Starters:  Combination type unless otherwise indicated.

1. Combination Magnetic Motor Starters:  NEMA ICS 2, Class A combination motor
controllers with magnetic contactor(s), externally operable disconnect and overload
relay(s).

2. Configuration:  Full-voltage non-reversing unless otherwise indicated.

3. Disconnects:  Circuit breaker type.

a. Circuit Breakers:  Motor circuit protectors (magnetic-only) unless otherwise indicated
or required.

b. Provide externally operable handle with means for locking in the OFF position.
Provide safety interlock to prevent opening the cover with the disconnect in the ON
position with capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

4. Overload Relays:  Bimetallic thermal type unless otherwise indicated.

J. General Purpose Contactors:  Combination type unless otherwise indicated.

1. Combination Contactors:  NEMA ICS 2, Class A combination controllers with magnetic
contactor(s) and externally operable disconnect, but without integral overload relay(s).

2. Configuration:  Full-voltage non-reversing unless otherwise indicated.

3. Disconnects:  Circuit breaker type.

a. Circuit Breakers:  Thermal magnetic unless otherwise indicated or required.

b. Provide externally operable handle with means for locking in the OFF position.
Provide safety interlock to prevent opening the cover with the disconnect in the ON
position with capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources where
applicable.

K. Manual Motor Starters:

1. Description:  NEMA ICS 2, Class A manually-operated motor controllers with overload
relay(s).

2. Configuration:  Non-reversing unless otherwise indicated.

2.03 OVERCURRENT PROTECTIVE DEVICES

A. Overload Relays:

1. Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

2. Inverse-Time Trip Class Rating:  Class 20 unless otherwise indicated or required.

3. Trip-free operation.

4. Visible trip indication.

5. Resettable.

a. Employ manual reset unless otherwise indicated.
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b. Do not employ automatic reset with two-wire control.

6. Bimetallic Thermal Overload Relays:

a. Interchangeable current elements/heaters.

b. Adjustable trip; plus/minus 10 percent of nominal, minimum.

c. Trip test function.

B. Fusible Disconnect Switches:

1. Description:  Quick-make, quick-break, dead-front fusible switch units complying with
NEMA KS 1, and listed and labeled as complying with UL 98; ratings, configurations, and
features as indicated on the drawings.

2. Fuse Clips:  As required to accept indicated fuses.

3. Provide externally operable handle with means for locking in the OFF position. Provide
means for locking switch cover in the closed position. Provide safety interlock to prevent
opening the cover with the switch in the ON position with capability of overriding interlock
for testing purposes.

C. Circuit Breakers:

1. Interrupting Capacity (not applicable to motor circuit protectors):

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

2. Motor Circuit Protectors:

a. Description:  Instantaneous-trip circuit breakers furnished with magnetic
instantaneous tripping elements for short circuit protection, but not with thermal
inverse time tripping elements for overload protection; UL 489 recognized only for
use as part of a listed combination motor controller with overload protection; ratings,
configurations, and features as indicated on the drawings.

b. Provide field-adjustable magnetic instantaneous trip setting.

3. Molded Case Circuit Breakers:

a. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489; ratings, configurations,
and features as indicated on the drawings.

2.04 CONTROL ACCESSORIES

A. Auxiliary Contacts:

1. Comply with NEMA ICS 5.

2. Provide number and type of contacts indicated or required to perform necessary functions,
including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each magnetic motor starter, minimum.

B. Pilot Devices:

1. Comply with NEMA ICS 5; heavy-duty type.

2. Pushbuttons:  Unless otherwise indicated, provide momentary, non-illuminated type with
flush button operator; normally open or normally closed as indicated or as required.

3. Selector Switches:  Unless otherwise indicated, provide maintained, non-illuminated type
with knob operator; number of switch positions as indicated or as required.

4. Indicating Lights:  Push-to-test type unless otherwise indicated.

5. Provide LED lamp source for indicating lights and illuminated devices.

C. Control and Timing Relays:

1. Comply with NEMA ICS 5.

2. Provide number and type of relays indicated or required to perform necessary functions.

D. Control Power Transformers:

1. Size to accommodate burden of contactor coil(s) and all connected auxiliary devices, plus
_____ VA spare capacity.

2. Include primary and secondary fuses.

PART 3  EXECUTION
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3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings of enclosed controllers are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed controllers.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install controllers in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 260529.

E. Install enclosed controllers plumb and level.

F. Provide grounding and bonding in accordance with Section 260526.

G. Install all field-installed devices, components, and accessories.

H. Provide fuses complying with Section 262813 for fusible switches as indicated.

I. Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

J. Set field-adjustable controllers and associated components according to installed motor
requirements, in accordance with manufacturer's recommendations and NFPA 70.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Motor Starters:  Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests
listed as optional are not required.

D. Fusible Switches:  Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

E. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section
7.6.1.1 for circuit breakers larger than _____ amperes. Tests listed as optional are not required.

F. Correct deficiencies and replace damaged or defective enclosed controllers or associated
components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from controller enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

3.06 PROTECTION

A. Protect installed enclosed controllers from subsequent construction operations.

END OF SECTION
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SECTION 265100
INTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior luminaires.aaaaaa

B. Emergency lighting units.

C. Exit signs.

D. Ballasts and drivers.

E. Lamps.

1.02 RELATED REQUIREMENTS

A. Section 260529 - Hangers and Supports for Electrical Systems.

B. Section 260533.16 - Boxes for Electrical Systems.

C. Section 260548 - Vibration and Seismic Controls for Electrical Systems.

D. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

E. Section 260918 - Remote Control Switching Devices:  Remote controls for lighting, including
network lighting controls, programmable relay panels, and remote control switching relays.

F. Section 262726 - Wiring Devices:  Manual wall switches and wall dimmers.

G. Section 265561 - Theatrical Lighting: Stage lighting units and associated controls.

H. Section 265600 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2019.

B. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006.

E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012 (Reaffirmed 2018).

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

H. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

I. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

J. UL 1598 - Luminaires; Current Edition, Including All Revisions.

K. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

265100  - Interior Lighting

Page 2 of 5  

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Provide 3-year manufacturer warranty for LED luminaires, including drivers.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.

D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.
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H. LED Tape Lighting Systems:  Provide all power supplies, drivers, cables, connectors, channels,
covers, mounting accessories, and interfaces as necessary to complete installation.

1. LED Tape - General Requirements:

a. Listed.

b. Designed for field cutting in accordance with listing.

2.03 EMERGENCY LIGHTING UNITS

A. Manufacturers:

1. Acuity Brands, Inc ​​:  www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries ​​:  www.cooperindustries.com/#sle.

3. Hubbell Lighting, Inc ​​:  www.hubbelllighting.com/#sle.

B. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

C. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

D. Battery:

1. Size battery to supply all connected lamps, including emergency remote heads where
indicated.

E. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

F. Provide low-voltage disconnect to prevent battery damage from deep discharge.

2.04 EXIT SIGNS

A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and
listed and labeled as complying with UL 924.

1. Number of Faces:  Single- or double-face as indicated or as required for installed location.

2. Directional Arrows:  As indicated or as required for installed location.

2.05 BALLASTS AND DRIVERS

A. Ballasts/Drivers - General Requirements:

1. Provide ballasts containing no polychlorinated biphenyls (PCBs).

2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

B. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light
output unless dimming capability to lower level is indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

a. Wall Dimmers:  See Section 262726.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
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A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of luminaires provided under this section.

B. Install products in accordance with manufacturer's instructions.

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

D. Provide required support and attachment in accordance with Section 260529.

E. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

F. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible
materials according to listing.

3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

G. Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.

2. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal
length, with no more than 4 feet between supports.

H. Install accessories furnished with each luminaire.

I. Bond products and metal accessories to branch circuit equipment grounding conductor.

J. Emergency Lighting Units:

K. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

L. Install lamps in each luminaire.

3.03 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power
supply units to verify proper operation upon loss of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.04 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

3.05 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.06 PROTECTION
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A. Protect installed luminaires from subsequent construction operations.

END OF SECTION



Mesa County Sheriff Holding Cell

BG+co Project No. 23028

Construction Documents

January 16th, 2024

271000  - Structured Cabling

Page 1 of 3  

SECTION 271000
STRUCTURED CABLING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Communications system design requirements.

B. Communications pathways.

C. Communications grounding and bonding.

D. Communications identification.

1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.

B. Section 260536 - Cable Trays for Electrical Systems.

C. Section 260533.16 - Boxes for Electrical Systems.

D. Section 260553 - Identification for Electrical Systems:  Identification products.

E. Section 270533.13 - Conduit for Communications Systems.

1.03 REFERENCE STANDARDS

A. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related Cabling
Infrastructure, 1st Edition; 2019.

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

C. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2020.

D. TIA-569 - Telecommunications Pathways and Spaces; 2019e.

E. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2021d.

F. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises; 2019d.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate requirements for service entrance and entrance facilities with Communications
Service Provider.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for communications equipment.

3. Coordinate arrangement of communications equipment with the dimensions and
clearance requirements of the actual equipment to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

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

B. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Evidence of qualifications for installer.

D. Field Test Reports.

1.06 QUALITY ASSURANCE

A. Installer Qualifications:  A company having at least 3 years experience in the installation and
testing of the type of system specified, and:

1. Employing a BICSI Registered Communications Distribution Designer (RCDD).

2. Supervisors and installers factory certified by manufacturers of products to be installed.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.08 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.

1. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial standards).

2. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL
listed or third party independent testing laboratory certified.

3. Provide connection devices that are rated for operation under conditions of 32 to 140
degrees F at relative humidity of 0 to 95 percent, noncondensing.

4. In this project, the term plenum is defined as return air spaces above ceilings, inside
ducts, under raised floors, and other air-handling spaces.

B. System Description:

1. Building Entrance Cable:  By others.

2. Backbones - Within Building:  ​Copper, 4 -pair ​.
3. Offices and Work Areas:  Provide one voice outlet and one data outlet in each work area.

C. Main Distribution Frame (MDF):  Centrally located support structure for terminating horizontal
cables that extend to telecommunications outlets, functioning as point of presence to external
service provider.

1. Locate main distribution frame as indicated on the drawings.

D. Backbone Cabling:  Cabling, pathways, and terminal hardware connecting intermediate
distribution frames (IDF's) with main distribution frame (MDF), wired in star topology with main
distribution frame at center hub of star.

E. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame
located at center hub of star; also referred to as "links".

2.02 PATHWAYS

A. Conduit:  See section 270533.13.

B. Cable Trays:  See Section 260536.

2.03 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.

2.04 IDENTIFICATION PRODUCTS

A. Comply with TIA-606.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways),
TIA-607 (grounding and bonding), BICSI N1, NFPA 70, and SYSTEM DESIGN as specified in
PART 2.

B. Comply with Communication Service Provider requirements.

C. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.

3.02 INSTALLATION OF  PATHWAYS

A. Install pathways with the following minimum clearances:
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1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment,
and uninterruptible power systems.

2. 12 inches from power conduits and cables and panelboards.

3. 5 inches from fluorescent and high frequency lighting fixtures.

4. 6 inches from flues, hot water pipes, and steam pipes.

B. Outlet Boxes:

1. Coordinate locations of outlet boxes provided under Section 260533.16 as required for
installation of telecommunications outlets provided under this section.

a. Mounting Heights: Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.

2) Telephone Outlets for Side-Reach Wall-Mounted Telephones:  54 inches above
finished floor to top of telephone.

3) Telephone Outlets for Forward-Reach Wall-Mounted Telephones:  48 inches
above finished floor to top of telephone.

b. Orient outlet boxes for vertical installation of wiring devices unless otherwise
indicated.

c. Unless otherwise indicated, provide separate outlet boxes for line voltage and low
voltage devices.

3.03 INSTALLATION OF EQUIPMENT AND CABLING

A. Cabling:  

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.

3. Do not exceed manufacturer's recommended cable pull tension.

4. When installing in conduit, use only lubricants approved by cable manufacturer and do not
chafe or damage outer jacket.

B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,
looped neatly:

1. At Distribution Frames:  120 inches.

2. At Outlets - Copper:  12 inches.

C. Copper Cabling:

1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch from
point of termination.

2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.

3. Use T568B wiring configuration.

D. Identification:

1. Use wire and cable markers to identify cables at each end.

3.04 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Comply with inspection and testing requirements of specified installation standards.

C. Visual Inspection:

1. Inspect cable jackets for certification markings.

2. Inspect cable terminations for color coded labels of proper type.

3. Inspect outlet plates and patch panels for complete labels.

D. Final Testing:  After all work is complete, including installation of telecommunications outlets,
and telephone dial tone service is active, test each voice jack for dial tone.

END OF SECTION
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SECTION 284600
FIRE DETECTION AND ALARM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire alarm system design and installation, including all components, wiring, and conduit.

B. Transmitters for communication with supervising station.

1.02 RELATED REQUIREMENTS

A. Section 211300 - Fire-Suppression Sprinkler Systems:  Supervisory, alarm, and actuating
devices installed in sprinkler system.

B. Section 212200 - Clean-Agent Fire-Extinguishing System:  Supervisory, alarm, and releasing
devices installed in extinguishing system.

C. Section 233300 - Air Duct Accessories:  Smoke dampers monitored and controlled by fire alarm
system.

1.03 REFERENCE STANDARDS

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

B. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

C. IEEE C62.41.2 - IEEE Recommended Practice on Characterization of Surges in Low-Voltage
(1000 V and less) AC Power Circuits; 2002 (Corrigendum 2012).

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

E. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring
Code or Reference Standard.

1.04 SUBMITTALS

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

B. Evidence of designer qualifications.

C. Design Documents:  Submit all information required for plan review and permitting by
authorities having jurisdiction, including but not limited to floor plans, riser diagrams, and
description of operation:

1. Copy (if any) of list of data required by authority having jurisdiction.

2. NFPA 72 "Record of Completion", filled out to the extent known at the time.

3. Clear and concise description of operation, with input/output matrix similar to that shown in
NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.

4. System zone boundaries and interfaces to fire safety systems.

5. Location of all components, circuits, and raceways; mark components with identifiers used
in control unit programming.

6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill
calculations; spare capacity calculations; notification appliance circuit voltage drop
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.

8. Manufacturer's detailed data sheet for each component, including wiring diagrams,
installation instructions, and circuit length limitations.

9. Description of power supplies; if secondary power is by battery include calculations
demonstrating adequate battery power.

10. Certification by either the manufacturer of the control unit or by the manufacturer of each
other component that the components are compatible with the control unit.

11. Certification by the manufacturer of the control unit that the system design complies with
Contract Documents.

12. Certification by Contractor that the system design complies with Contract Documents.
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D. Evidence of installer qualifications.

E. Evidence of instructor qualifications; training lesson plan outline.

F. Evidence of maintenance contractor qualifications, if different from installer.

G. Inspection and Test Reports:

1. Submit inspection and test plan prior to closeout demonstration.

2. Submit documentation of satisfactory inspections and tests.

3. Submit NFPA 72 "Inspection and Test Form," filled out.

H. Operating and Maintenance Data:

1. Complete set of specified design documents, as approved by authority having jurisdiction.

2. Additional printed set of project record documents and closeout documents, bound or filed
in same manuals.

3. Contact information for firm that will be providing contract maintenance and trouble call-
back service.

4. List of recommended spare parts, tools, and instruments for testing.

5. Replacement parts list with current prices, and source of supply.

6. Detailed troubleshooting guide and large scale input/output matrix.

7. Preventive maintenance, inspection, and testing schedule complying with NFPA 72;
provide printed copy and computer format acceptable to Owner.

8. Detailed but easy to read explanation of procedures to be taken by non-technical
administrative personnel in the event of system trouble, when routine testing is being
conducted, for fire drills, and when entering into contracts for remodeling.

I. Project Record Documents:  

1. Complete set of floor plans showing actual installed locations of components, conduit, and
zones.

2. "As installed" wiring and schematic diagrams, with final terminal identifications.

3. "As programmed" operating sequences, including control events by device, updated
input/output chart, and voice messages by event.

J. Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance with
manufacturer's installation requirements, is complete, and is in satisfactory operating
condition.

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and
authorized representative of authority having jurisdiction.

K. Maintenance Materials, Tools, and Software:  Furnish the following for Owner's use in
maintenance of project.

1. Furnish spare parts of same manufacturer and model as those installed; deliver in original
packaging, labeled in same manner as in operating and maintenance data and place in
spare parts cabinet.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or
registered fire protection engineer, employed by fire alarm control panel manufacturer,
Contractor, or installer , with experience designing fire alarm systems in the jurisdictional area
of the authorities having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm
systems of the specified type and providing contract maintenance service as a regular part of
their business.

1. Authorized representative of control unit manufacturer; submit manufacturer's certification
that installer is authorized; include name and title of manufacturer's representative making
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.

3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and
address.
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C. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified
qualifications.

D. Instructor Qualifications:  Experienced in technical instruction, understanding fire alarm theory,
and able to provide the required training; trained by fire alarm control unit manufacturer.

1.06 WARRANTY

A. Provide control panel manufacturer's warranty that system components other than wire and
conduit are free from defects and will remain so for 1 year after date of Substantial Completion.

B. Provide installer's warranty that the installation is free from defects and will remain so for 1 year
after date of Substantial Completion.

PART 2  PRODUCTS

2.01 FIRE ALARM SYSTEM

A. Fire Alarm System:  Provide a new fire alarm system as shown on the Contract Drawings:

1. Provide all components necessary, regardless of whether shown in Contract Documents
or not.

2. Protected Premises:  Entire building shown on drawings. Areas that are not in scope are
to be connected with zone modules.

3. Comply with the following; where requirements conflict, order of precedence of
requirements is as listed:

a. ADA Standards.

b. The requirements of the local authority having jurisdiction ​​.
c. Applicable local codes.

d. Contract Documents (drawings and specifications).

e. NFPA 72; where the word "should" is used consider that provision mandatory; where
conflicts between requirements require deviation from NFPA 72, identify deviations
clearly on design documents.

4. Evacuation Alarm:  Private mode per NFPA 72.

5. Provide new fire alarm control panel, Notifier N16 or equivalent, in control room.

B. Supervising Stations and Fire Department Connections:

1. Public Fire Department Notification:  ​By remote supervising station ​.
2. On-Premises Supervising Station:

3. Means of Transmission to On-Premises Supervising Station: Communicator, IP or cellular

C. Circuits:

1. Initiating Device Circuits (IDC): Class B, Style A.

2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.

3. Notification Appliance Circuits (NAC):  Class B, Style W.

D. Power Sources:

1. Primary:  Dedicated branch circuits of the facility power distribution system.

2. Secondary:  Storage batteries.

3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.

4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.02 FIRE SAFETY SYSTEMS INTERFACES

A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:

1. Sprinkler tamper switches

2. Preaction low-air.

3. Duct Detectors.

B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:

1. Smoke detectors, manual pull stations, sprinkler water flow switches, heat detectors.
Kitchen hood suppression systems.

C. Interface with Evidence Storage clean agent system.    

D. HVAC:
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1. Duct Smoke Detectors:  Close dampers indicated; shut down air handlers indicated.

2.03 COMPONENTS

A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.

B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as suitable
for the purpose intended.

C. Master Control Unit: ​Notifier N16 or equivalent ​.

D. Initiating Devices:

1. Addressable Systems:

a. Addressable Devices:  Individually identifiable by addressable fire alarm control unit.

b. Provide suitable addressable interface modules as indicated or as required for
connection to conventional (non-addressable) devices and other components that
provide a dry closure output.

E. Notification Appliances: Horns and strobes, private mode per NFPA 72

F. Circuit Conductors:  Copper or optical fiber; provide 200 feet extra; color code and label.

G. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and
NFPA 70; except for optical fiber conductors.

H. Locks and Keys:  Deliver keys to Owner.

I. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a
signal is received (normal, alarm, supervisory, and trouble); easily readable from normal
operator's station.

1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.

2. Provide one for each control unit where operations are to be performed.

3. Obtain approval of Owner prior to mounting; mount in location acceptable to Owner.

4. Provide extra copy with operation and maintenance data submittal.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.

B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.

C. Obtain Owner's approval of locations of devices, before installation.

D. Install instruction cards and labels.

3.02 INSPECTION AND TESTING FOR COMPLETION

A. Notify Owner 7 days prior to beginning completion inspections and tests.

B. Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

C. Provide the services of the installer's supervisor or person with equivalent qualifications to
supervise inspection and testing, correction, and adjustments.

D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests
as required.

E. Provide all tools, software, and supplies required to accomplish inspection and testing.

F. Perform inspection and testing in accordance with NFPA 72 and requirements of local
authorities; document each inspection and test.

G. Correct defective work, adjust for proper operation, and retest until entire system complies with
Contract Documents.
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3.03 OWNER PERSONNEL INSTRUCTION

A. Provide the following instruction to designated Owner personnel:

1. Hands-On Instruction:  On-site, using operational system.

2. Classroom Instruction:  Owner furnished classroom, on-site or at other local facility.

B. Administrative:  One-hour session(s) covering issues necessary for non-technical administrative
staff; classroom:

1. Initial Training:  1 session pre-closeout.

C. Basic Operation:  One-hour sessions for attendant personnel, security officers, and engineering
staff; combination of classroom and hands-on:

1. Initial Training:  1 session pre-closeout.

D. Furnish the services of instructors and teaching aids; have copies of operation and
maintenance data available during instruction.

3.04 CLOSEOUT

A. Closeout Demonstration:  Demonstrate proper operation of all functions to Owner.

1. Be prepared to conduct any of the required tests.

2. Have at least one copy of operation and maintenance data, preliminary copy of project
record drawings, input/output matrix, and operator instruction chart(s) available during
demonstration.

3. Have authorized technical representative of control unit manufacturer present during
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.

3.05 MAINTENANCE

A. See Section 017000 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Perform routine inspection, testing, and preventive maintenance required by NFPA 72,
including:

1. Maintenance of fire safety interface and supervisory devices connected to fire alarm
system.

2. Repairs required, unless due to improper use, accidents, or negligence beyond the control
of the maintenance contractor.

3. Record keeping required by NFPA 72 and authorities having jurisdiction.

C. Provide trouble call-back service upon notification by Owner:

1. Provide on-site response within 2 hours of notification.

2. Include allowance for call-back service during normal working hours at no extra cost to
Owner.

3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

D. Provide a complete description of preventive maintenance, systematic examination,
adjustment, cleaning, inspection, and testing, with a detailed schedule.

E. Maintain a log at each fire alarm control unit, listing the date and time of each inspection and
call-back visit, the condition of the system, nature of the trouble, correction performed, and
parts replaced.  Submit duplicate of each log entry to Owner's representative upon completion
of site visit.

F. Comply with Owner's requirements for access to facility and security.

END OF SECTION


