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ADDENDUM NO. 2 
 
Date: August 25, 2010 
             
To:  Contractors   
 
From: Michael Ambre 
 
Reference:         State Office Building Tunnel Repairs 
  Capitol Preservation Board – Salt Lake City, Utah 
                
  Project No.08234050 
 
Subject: Addendum No. 2 
 
Pages Addendum                1  page 
 Engineers Addendum                                                      224  pages 
 Total                                                                                225  pages  
 
Note: This Addendum shall be included as part of the Contract Documents. Items in this Addendum apply 
to all drawings and specification sections whether referenced or not involving the portion of the work added, 
deleted, modified, or otherwise addressed in the Addendum. Acknowledge receipt of this Addendum in the 
space provided on the Bid Form. Failure to do so may subject the Bidder to Disqualification.   
  
 

1.1 SCHEDULE CHANGES – There are no changes to the project schedule. 
1.2 GENERAL – Project Book – Please see attached. 
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SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.
2. Work phases.
3. Work under other contracts.
4. Use of premises and security requirements.
5. Owner's occupancy requirements.
6. Specification formats and conventions.

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: Utah State Capitol Central Utility Plant Tunnel Repair.

1. Project Location:    Central Utility Plant Tunnel
350 North State Street
Salt Lake City, Utah   84114

B. Owner:  DFCM
4110 State Office Building
Salt Lake City, Utah   84114

1. Owner's Representative:  Mike Ambre 801-209-9104
4110 State Office Building
Salt Lake City, Utah   84114

C. Engineer:  Reaveley Engineers & Associates (Contact: Jerod Johnson)
675 East 500 South, Suite 400
Salt Lake City, UT 84102
PH#: (801) 486-3883
FAX: (801) 485-0911

D. Mechanical Engineer:  Heath Engineering Company (Contact: Larry Veigel)
377 West, 800 North
Salt Lake City, Utah 84103
Ph#: (801) 322-0487
Fax: (801) 322-0490

E. Electrical Engineer:  Ken Garner Engineering, Inc. (Contact: Trevor Spencer)
102 West, 500 South, Suite 225
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Salt Lake City, Utah 84101
Ph#: (801) 328-8800

F. The Work consists of the following:

1. Base Bid:
The Base Bid Work includes removal and replacement of the concrete topping over the
tunnel lid with a reinforced topping slab, excavation on each side of tunnel for a new
waterproofing system on portions of the original tunnel lid, concrete repair and
restoration inside and over portions of tunnel lid, removal and/or detailing (abrasive
blasting) of corroded metal elements (steel fasteners, angles, unistrut, reinforcement,
etc.), joint and crack repair, sealant, and removal and relocation of utility lines fastened to
bottom of tunnel roof.

2. Alternates:
a. Alternate 1:  Replace the existing 12" and 8" heating water supply piping with new

10" heating water supply piping.  (See mechanical drawings.)
b. Alternate 2:  Pothole tunnel wall at cracks and/or joints that are leaking into tunnel,

repair crack as required, and add localized exterior waterproofing to these vertical
wall locations for full height of wall.  This item will be priced on a Unit Price
basis.  (See waterproofing drawing.)

c. Alternate  3:   Raise  cable  tray  from  Boiler  Plant  to  southern  end  of  Project
boundary.  (See electrical drawings.)

d. Alternate 4: Re-locate irrigation control valves on west tunnel wall to more
accessible location.

3. Owner Contingency:
a. Project Bid shall include a single line item entitled “Owner Stipulated

Contingency” with a line item dollar value of $30,000 to be included within the
bid.  This owner stipulated contingency shall be utilized for unforeseen project
conditions and may be utilized only under the written direction of the owner.

G. Project will be constructed under a single prime contract.

1.3 WORK PHASES

A. The Work shall be conducted in one phase:

1. The  Work  will  include  the  Base  Bid  items  and  Alternates  selected  by  the  Owner  and
described above.

B. Before commencing Work, the Contractor shall submit a schedule showing the sequence,
commencement and completions dates.
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1.4 WORK UNDER OTHER CONTRACTS

A. General:  Cooperate fully with separate contractors so work on those contracts may be carried
out smoothly, without interfering with or delaying work under this Contract.  Coordinate the
Work of this Contract with work performed under separate contracts.

1.5 USE OF PREMISES

A. General:  Contractor shall have limited use of premises for construction operations as indicated
on Drawings.

B. Use of Existing Building:  Maintain existing facility in a weather-tight condition throughout
construction period.  Repair damage caused by construction operations.  Protect building and its
occupants during construction period.

C. Security Requirements: Contractor shall be responsible for executing his work in a safe and
secure manner.   Temporary fencing and other  similar  measures shall  be utilized to secure the
work area and prevent unauthorized personnel from entering the work zone throughout the
project duration.  Contractor shall submit a security plan for owner review upon mobilization
and prior to commencement of work.  Work shall not commence until the contractor’s security
plan has been approved by the owner.

D. Public Access: Contractor shall provide temporary access, including ADA access, as needed to
enable the public to cross the jobsite between parking areas and adjacent buildings.  Contractor
shall  submit  public  temporary  access  plan  for  engineer  and  owner  review  prior  to  the
commencement of work.

1.6 OWNER'S OCCUPANCY REQUIREMENTS

A. Full Owner Occupancy:  Owner will occupy adjacent buildings and portions of the parking lot
during entire construction period.  Cooperate with Owner during construction operations to
minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with
Owner's day-to-day operations.

1. Maintain access to existing stairs, elevators, walkways, corridors, and other adjacent
occupied or used facilities.  Do not close or obstruct stairs, elevators, walkways,
corridors, or other occupied or used facilities without written permission from Owner and
authorities having jurisdiction.

1.7 WORK RESTRICTIONS

A. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet (8 m) of
entrances, operable windows, or outdoor air intakes.

B. On-Site Work Hours:  Work shall be generally performed during normal business working
hours of 7:00 a.m. to 9:00 p.m., Monday through Friday, except as otherwise indicated.
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1. Weekend Hours:
a. Saturday – Hours 9:00 a.m. to 6:00 p.m., except as otherwise indicated.
b. Work is generally not recommended on Sunday but is deemed prudent when work

is associated with utilities that must be on line by Monday 5:00am.
c. Utility disruptions as indicated in the construction drawings shall be allowed only

between the hours of 6:00pm on Thursday through 5:00am on Monday and only
after receiving the owner’s written authorization to proceed.  This authorization
must be submitted to the engineer/owner no less than seven days prior to the
proposed utility disruption.

C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner
except as indicated in the project construction drawings.  Other utility disruptions are permitted
under the following conditions and then only after arranging to provide temporary utility
services as directed by the owner:

1. Notify Engineer and Owner and solicit approval for utility disruption not less than seven
days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Owner's written permission (See section
1.9).

D. Security Clearance: The awarded contractor shall submit a BCI Criminal Background Check for
every employee working at the site.  Any costs associated with the Criminal Background Check
procedure shall be borne by the awarded contractor and will not be reimbursed by the owner or
any other agency.  Information for obtaining a Criminal Background Check is available at the
Department of Public Safety website: http://publicsafety.utah.gove/bci/yourcrimrecord.html.

1.8 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format:  The Specifications are organized into Divisions and Sections using the
16-division format and CSI/CSC's "MasterFormat" numbering system.

1. Division 1:  Sections in Division 1 govern the execution of the Work of all Sections in
the Specifications.

B. Specification Content:  The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1. Abbreviated Language:  Language used in the Specifications and other Contract
Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires.  Singular words
shall  be  interpreted  as  plural,  and  plural  words  shall  be  interpreted  as  singular  where
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

http://publicsafety.utah.gove/bci/yourcrimrecord.html.
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a. The words "shall," "shall be," or "shall comply with," depending on the context,
are implied where a colon (:) is used within a sentence or phrase.
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1.9 UTILITIES DISRUPTION AUTHORIZATION FORM

PROJECT: STATE OFFICE BUILDING TUNNEL IMPROVEMENTS

Note: This authorization form shall be submitted by the contractor to the project engineer of record no
less than seven days prior to undertaking work which will disrupt utilities.  Disruptions shall
occur only during the time intervals indicated in the project specifications and the construction
drawings unless variances are permitted as indicated on this form.  Utility disruptions shall not
be permitted without the permission so attested by the authorized signature on this form.

Description of Utility Disruption:

Proposed Time Frame for Disruption:

 Start:_______________________________________

 Finish:______________________________________

Does proposed time frame fall between Thursday 6:00pm and Monday 5:00am? (Yes/No)

If ‘No’ was indicated, provide a written description of the utility and the measures or
considerations to be undertaken so as to mitigate inconvenience or other problems associated
with discontinued service during the proposed time interval.

Contractor Representative (spell):______________________________________________________

Date Submitted:___________________  Signature:________________________________________

To be completed by owner representative only:

Utility disruption is:  approved not approved approved with exceptions (see attachment)

Authorized Signature:_______________________________________

Date:_________________
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 SUMMARY

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

1. Coordination Drawings.
2. Project meetings.
3. Requests for Interpretation (RFIs).

B. See Division 1 Section "Execution Requirements" for procedures for coordinating general
installation and services.

1.2 DEFINITIONS

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract
Documents.

1.3 COORDINATION

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

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

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

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to

ensure maximum performance and accessibility for required maintenance, service, and
repair of all components, including mechanical and electrical.

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

1. Prepare similar memoranda for Owner and separate contractors if coordination of their
Work is required.
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C. Administrative Procedures:  Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the Work.  Such administrative activities include, but are not
limited to, the following:

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

1.4 SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability
necessitates maximum utilization of space for efficient installation of different components or if
coordination is required for installation of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base
Coordination Drawings on reproductions of the Contract Documents or standard printed
data.  Include the following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.

b. Indicate dimensions shown on the Contract Drawings and make specific note of
dimensions that appear to be in conflict with submitted equipment and minimum
clearance requirements.  Provide alternate sketches to Engineer for resolution of
such conflicts.  Minor dimension changes and difficult installations will not be
considered changes to the Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 40
inches (750 by 1000 mm).

3. Number of  Copies:   Submit  two opaque copies  of  each submittal.   Engineer  will  return
one copy.

4. Refer to individual Sections for Coordination Drawing requirements for Work in those
Sections.

1.5 PROJECT MEETINGS

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

1. Attendees:  Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting.  Notify Owner and Engineer of scheduled
meeting dates and times.
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2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Engineer will record and distribute minutes.

B. Preconstruction Conference:  Schedule a preconstruction conference before starting
construction, at a time convenient to Owner and Engineer, but no later than 7 days after
execution of the Agreement.  Hold the conference at Project site or another convenient location.
Conduct the meeting to review responsibilities and personnel assignments.

1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants;
Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the conference.  All participants at the conference shall be familiar
with Project and authorized to conclude matters relating to the Work.

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

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

3. Minutes:  Engineer will record and distribute meeting minutes.

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

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or
affected by the installation and its coordination or integration with other materials and
installations that have preceded or will follow, shall attend the meeting.  Advise Engineer
of scheduled meeting dates.
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2. Agenda:  Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Submittals.
f. Possible conflicts.
g. Compatibility problems.
h. Time schedules.
i. Weather limitations.
j. Compatibility of materials.
k. Acceptability of substrates.
l. Temporary facilities and controls.
m. Space and access limitations.
n. Regulations of authorities having jurisdiction.
o. Testing and inspecting requirements.
p. Coordination with other work.
q. Protection of adjacent work.
r. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who
should have been present.

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

D. Progress Meetings:  Conduct progress meetings at regular intervals.  Coordinate dates of
meetings with preparation of payment requests.

1. Attendees:  In addition to representatives of Owner and Engineer, each contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings.  All participants at the conference shall be familiar with Project and authorized
to conclude matters relating to the Work.

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

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

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

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Site utilization.
5) Temporary facilities and controls.
6) Work hours.
7) Quality and work standards.
8) Status of correction of deficient items.
9) Field observations.
10) RFIs.
11) Status of proposal requests.
12) Pending changes.
13) Status of Change Orders.
14) Documentation of information for payment requests.

3. Minutes:  Engineer will record and distribute minutes.
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who

should have been present.

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

1.6 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents,
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the
form specified.

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor
will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's
work or work of subcontractors.

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

1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Engineer.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
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8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time

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

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

C. Hard-Copy RFIs:  CSI Form 13.2A.

1. Identify each page of attachments with the RFI number and sequential page number.

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

1. The following RFIs will be returned without action:

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

Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Engineer's actions on submittals.
f. Incomplete RFIs or RFIs with numerous errors.

2. Engineer's action may include a request for additional information, in which case
Engineer's time for response will start again.

3. Engineer's  action  on  RFIs  that  may  result  in  a  change  to  the  Contract  Time  or  the
Contract Sum may be eligible for Contractor to submit Change Proposal according to
Division 1 Section "Contract Modifications."

a. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI
response.

E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response
to affected parties.  Review response and notify Engineer within seven days if Contractor
disagrees with response.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 SUMMARY

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

1. Contractor's Construction Schedule.
2. Submittals Schedule.
3. Daily construction reports.
4. Field condition reports.

1.2 DEFINITIONS

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction project.  Activities included in a construction schedule consume
time and resources.

1. Critical activities are activities on the critical path.  They must start and finish on the
planned early start and finish times.

2. Predecessor Activity:  An activity that precedes another activity in the network.
3. Successor Activity:  An activity that follows another activity in the network.

B. CPM:  Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships.  Network calculations
determine when activities can be performed and the critical path of Project.

C. Critical Path:  The longest connected chain of interdependent activities through the network
schedule that establishes the minimum overall Project duration and contains no float.

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

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for
greater detail.

F. Major Area:  A story of construction, a separate building, or a similar significant construction
element.
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1.3 SUBMITTALS

A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following information in a
tabular format:

1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of subcontractor.
5. Description of the Work covered.
6. Scheduled date for Engineer's final release or approval.

B. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large
enough to show entire schedule for entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to
comply with requirements for submittals.  Include type of schedule (Initial or Updated)
and date on label.

C. Daily Construction Reports:  Submit two copies at weekly intervals.

1.4 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other required
schedules and reports.

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

2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.

PART 2 - PRODUCTS

2.1 SUBMITTALS SCHEDULE

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required
by construction schedule.  Include time required for review, resubmittal, ordering,
manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and
Contractor's Construction Schedule.
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2. Submit concurrently with the first complete submittal of Contractor's Construction
Schedule.

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of
Substantial Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an
early completion date, unless specifically authorized by Change Order.

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

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

2. Procurement Activities:  Include procurement process activities for the following long
lead items and major items, requiring a cycle of more than 60 days, as separate activities
in schedule.  Procurement cycle activities include, but are not limited to, submittals,
approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time:  Include review and resubmittal times indicated in Division 1
Section "Submittal Procedures" in schedule.  Coordinate submittal review times in
Contractor's Construction Schedule with Submittals Schedule.

4. Startup and Testing Time:  Include not less than 7 days for startup and testing.
5. Substantial Completion:  Indicate completion in advance of date established for

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

C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1. Phasing:  Arrange list of activities on schedule by phase.
2. Work Restrictions:  Show the effect of the following items on the schedule:

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

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

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.
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E. Contract Modifications:  For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the
proposed change on the overall project schedule.

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type,
Contractor's Construction Schedule within 21 days of date established for commencement of the
Work.  Base schedule on the Preliminary Construction Schedule and whatever updating and
feedback was received since the start of Project.

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

1. For construction activities that require 3 months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.

2.4 REPORTS

A. Daily Construction Reports:  Prepare a daily construction report recording the following
information concerning events at Project site:

1. List of subcontractors at Project site.
2. Equipment at Project site.
3. Material deliveries.
4. High and low temperatures and general weather conditions.
5. Accidents.
6. Stoppages, delays, shortages, and losses.
7. Meter readings and similar recordings.
8. Orders and requests of authorities having jurisdiction.
9. Services connected and disconnected.
10. Equipment or system tests and startups.

B. Field Condition Reports:  Immediately on discovery of a difference between field conditions
and the Contract Documents, prepare and submit a detailed report.  Submit with a request for
interpretation.  Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating:  At weekly intervals, update schedule to reflect
actual construction progress and activities.  Issue schedule one week before each regularly
scheduled progress meeting.
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1. Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made.  Issue updated schedule concurrently with the report of each
such meeting.

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

3. As the Work progresses, indicate Actual Completion percentage for each activity.

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

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

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

END OF SECTION 01320
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

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

B. See Division 1 Section "Construction Progress Documentation" for submitting schedules and
reports, including Contractor's Construction Schedule.

C. See Division 1 Section "Quality Requirements" for submitting test and inspection reports and
for mockup requirements.

D. See Division 1 Section "Closeout Procedures" for submitting warranties.

E. See Division 1 Section "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.

1.2 DEFINITIONS

A. Action Submittals:  Written and graphic information that requires Engineer's responsive action.

B. Informational Submittals:  Written information that does not require Engineer's responsive
action.  Submittals may be rejected for not complying with requirements.

1.3 SUBMITTAL PROCEDURES

A. Coordination:  Coordinate preparation and processing of submittals with performance of
construction activities.

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

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

a. Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

B. Submittals Schedule:  Comply with requirements in Division 1 Section "Construction Progress
Documentation" for list of submittals and time requirements for scheduled performance of
related construction activities.
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C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as
follows.  Time for review shall commence on Engineer's receipt of submittal.  No extension of
the Contract Time will be authorized because of failure to transmit submittals enough in
advance of the Work to permit processing, including resubmittals.

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time
if coordination with subsequent submittals is required.  Engineer will advise Contractor
when a submittal being processed must be delayed for coordination.

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

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

D. Identification:  Place a permanent label or title block on each submittal for identification.

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

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

a. Project name.
b. Date.
c. Name and address of Engineer.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal  number  shall  use  Specification  Section  number  followed  by  a
decimal point and then a sequential number (e.g., 06100.01).  Resubmittals
shall  include  an  alphabetic  suffix  after  another  decimal  point  (e.g.,
06100.01.A).

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

E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract
Documents on submittals.

F. Additional Copies:  Unless additional copies are required for final submittal, and unless
Engineer observes noncompliance with provisions in the Contract Documents, initial submittal
may serve as final submittal.

G. Transmittal:  Package each submittal individually and appropriately for transmittal and
handling.  Transmit each submittal using a transmittal form.  Engineer will return submittals,
without review, received from sources other than Contractor.
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H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.

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

revision.

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities.  Show distribution on transmittal forms.

J. Use for Construction:  Use only final submittals with mark indicating "No Exceptions Taken"
by Engineer or final submittals with markings and/or comments included by the Engineer.

1.4 CONTRACTOR'S USE OF ENGINEER'S CAD FILES

A. General:   At  Contractor's  written  request,  copies  of  Engineer's  CAD files  will  be  provided  to
Contractor for Contractor's use in connection with Project, subject to the following conditions:

1. The Contractor  shall  fill  out  and sign a  Copyright  Release Agreement  that  indicates  the
files will only be used to aid the contractor (sub-contractor) in producing his portion of
the project, that all title blocks and other references to the Engineer, the consultants, and
the Owner will be removed prior to use, that all notes, text, detail cuts, and member
designations will be removed prior to use, and an indemnity clause that indemnifies the
Engineer from and against any and all claims, costs and expenses resulting from the
contractor’s use of these copyrighted documents.

PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification Sections.

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

1. If information must be specially prepared for submittal because standard printed data are
not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Manufacturer's catalog cuts.
e. Wiring diagrams showing factory-installed wiring.
f. Printed performance curves.



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

SUBMITTAL PROCEDURES 01330 - 4

g. Operational range diagrams.
h. Compliance with specified referenced standards.
i. Testing by recognized testing agency.

4. Number of Copies:  Submit three copies of Product Data, unless otherwise indicated.
Engineer  will  return  two  copies.   Mark  up  and  retain  one  returned  copy  as  a  Project
Record Document.

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

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the
following information, as applicable:

a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and

control wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Notation of coordination requirements.
j. Notation of dimensions established by field measurement.
k. Relationship to adjoining construction clearly indicated.
l. Seal and signature of professional engineer if specified.
m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed

wiring.

2. Sheet  Size:   Except  for  templates,  patterns,  and similar  full-size drawings,  submit  Shop
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by
40 inches (750 by 1000 mm).

3. Number of Copies:  Submit two opaque (bond) copies of each submittal.  Engineer will
return one copy.

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

1. Transmit Samples that contain multiple, related components such as accessories together
in one submittal package.

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

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.
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3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be
used to determine final acceptance of construction associated with each set.

E. Product Schedule or List:  As required in individual Specification Sections, prepare a written
summary indicating types of products required for the Work and their intended location.

1. Number  of  Copies:   Submit  three  copies  of  product  schedule  or  list,  unless  otherwise
indicated.  Engineer will return two copies.

F. Submittals Schedule:  Comply with requirements specified in Division 1 Section "Construction
Progress Documentation."

G. Application for Payment:  Comply with requirements specified in Division 1 Section "Payment
Procedures."

H. Schedule of Values:  Comply with requirements specified in Division 1 Section "Payment
Procedures."

I. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design.

1. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.
Engineer will return two copies.

2.2 INFORMATIONAL SUBMITTALS

A. General:  Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.
Engineer will not return copies.

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

3. Test and Inspection Reports:  Comply with requirements specified in Division 1 Section
"Quality Requirements."

B. Coordination Drawings:  Comply with requirements specified in Division 1 Section "Project
Management and Coordination."

C. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section
"Construction Progress Documentation."

D. Qualification Data:  Prepare written information that demonstrates capabilities and experience
of firm or person.  Include lists of completed projects with project names and addresses, names
and addresses of engineers and owners, and other information specified.
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E. Welding Certificates:  Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents.  Submit record of Welding Procedure
Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include
names of firms and personnel certified.

F. Installer Certificates:  Prepare 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.

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

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

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

J. Material Test Reports:  Prepare 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.

K. Product  Test  Reports:   Prepare  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.

L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization
acceptable to authorities having jurisdiction, that product complies with building code in effect
for Project.

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

N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of compatibility tests performed
before installation of product.  Include written recommendations for primers and substrate
preparation needed for adhesion.

O. Field Test  Reports:   Prepare reports  written by a  qualified testing agency,  on testing agency's
standard form, indicating and interpreting results of field tests performed either during
installation of product or after product is installed in its final location, for compliance with
requirements in the Contract Documents.

P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and
normal maintenance of products and equipment.  Comply with requirements specified in
Division 1 Section "Operation and Maintenance Data."
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Q. Design Data:  Prepare written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and calculations.
Include list of assumptions and other performance and design criteria and a summary of loads.
Include load diagrams if applicable.  Provide name and version of software, if any, used for
calculations.  Include page numbers.

R. Manufacturer's Instructions:  Prepare written or published information that documents
manufacturer's recommendations, guidelines, and procedures for installing or operating a
product or equipment.  Include name of product and name, address, and telephone number of
manufacturer.

S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized
service representative's tests and inspections.  Include the following, as applicable:

1. Statement on condition of substrates and their acceptability for installation of product.
2. Summary of installation procedures being followed, whether they comply with

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

complies with requirements.

T. Insurance Certificates and Bonds:  Prepare written information indicating current status of
insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of
coverage, amounts of deductibles, if any, and term of the coverage.

U. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to
Engineer.

1. Engineer will not review submittals that include MSDSs and will return them for
resubmittal.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for
compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with
approval stamp before submitting to Engineer.

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

A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and
will return them without action.

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

C. Informational Submittals:  Engineer will review each submittal and will not return it, or will
return it if it does not comply with requirements.  Engineer will forward each submittal to
appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned
without review.

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

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

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

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

1. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document
requirements.

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

C. See Divisions 2 through 16 Sections for specific test and inspection requirements.

1.2 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and
completed construction comply with requirements.  Services do not include contract
enforcement activities performed by Engineer.

C. Mockups:   Full-size,  physical  assemblies  that  are  constructed  on-site.   Mockups  are  used  to
verify selections made under sample submittals, to demonstrate aesthetic effects and, where
indicated, qualities of materials and execution, and to review construction, coordination, testing,
or operation; they are not Samples.  Approved mockups establish the standard by which the
Work will be judged.

D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to
verify performance characteristics.

E. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project
before products and materials are incorporated into the Work to verify performance or
compliance with specified criteria.
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F. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with industry standards.

G. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e.,
plant, mill, factory, or shop.

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

I. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing
laboratory shall mean the same as testing agency.

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

1. Using a term such as "carpentry" does not imply that certain construction activities must
be performed by accredited or unionized individuals of a corresponding generic name,
such as "carpenter."  It also does not imply that requirements specified apply exclusively
to trades people of the corresponding generic name.

K. Experienced:  When used with an entity, "experienced" means having successfully completed a
minimum of five previous projects similar in size and scope to this Project; being familiar with
special requirements indicated; and having complied with requirements of authorities having
jurisdiction.

1.3 CONFLICTING REQUIREMENTS

A. General:   If  compliance  with  two  or  more  standards  is  specified  and  the  standards  establish
different or conflicting requirements for minimum quantities or quality levels, comply with the
most  stringent  requirement.   Refer  uncertainties  and  requirements  that  are  different,  but
apparently equal, to Engineer for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be
the minimum provided or performed.  The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements.  Refer uncertainties to Engineer for a decision
before proceeding.

1.4 SUBMITTALS

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.
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B. Reports:  Prepare and submit certified written reports that include the following:

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

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

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

C. 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.

1.5 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service performance.

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

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

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated.  Engineering services are defined as those performed
for installations of the system, assembly, or product that are similar to those indicated for this
Project in material, design, and extent.
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F. Specialists:  Certain sections of the Specifications require that specific construction activities
shall be performed by entities who are recognized experts in those operations.  Specialists shall
satisfy qualification requirements indicated and shall be engaged for the activities indicated.

1. Requirement for specialists shall not supersede building codes and regulations governing
the Work.

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the
experience and capability to conduct testing and inspecting indicated, as documented according
to ASTM E 548; and with additional qualifications specified in individual Sections; and where
required by authorities having jurisdiction, that is acceptable to authorities.

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

Laboratory Accreditation Program.

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of
manufacturer's products that are similar in material, design, and extent to those indicated for this
Project.

I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:

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

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

3. Demonstrate the proposed range of aesthetic effects and workmanship.
4. Obtain Engineer's approval of mockups before starting work, fabrication, or construction.
5. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.
6. Demolish and remove mockups when directed, unless otherwise indicated.

J. Laboratory Mockups:  Comply with requirements of preconstruction testing and those specified
in individual Sections in Divisions 2 through 16.

1.6 QUALITY CONTROL

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility,
Owner will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing
agencies engaged and a description of types of testing and inspecting they are engaged to
perform.
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2. Costs for retesting and reinspecting construction that replaces or is necessitated by work
that failed to comply with the Contract Documents shall be paid by the Contractor with
no additional cost to the Owner.

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless
otherwise indicated, provide quality-control services specified and those required by authorities
having jurisdiction.  Perform quality-control services required of Contractor by authorities
having jurisdiction, whether specified or not.

1. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency to perform these quality-control services.

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

2. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

4. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

5. Submit additional copies of each written report directly to authorities having jurisdiction,
when they so direct.

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections.  Report results in writing as specified in Division 1 Section "Submittal
Procedures."

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

E. Testing Agency Responsibilities:  Cooperate with Engineer and Contractor in performance of
duties.  Provide qualified personnel to perform required tests and inspections.

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

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

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

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

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

6. Do not perform any duties of Contractor.



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

QUALITY REQUIREMENTS 01400 - 6

F. Associated Services:  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.  Provide the
following:

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

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

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

site.

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

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

1.7 SPECIAL TESTS AND INSPECTIONS

A. Special  Tests  and  Inspections:   Conducted  by  a  qualified  testing  agency  as  required  by
authorities having jurisdiction, as indicated in individual Specification Sections, and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures
and reviewing the completeness and adequacy of those procedures to perform the Work.

2. Notifying Engineer and Contractor promptly of irregularities and deficiencies observed in
the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-control
service to Engineer with copy to Contractor and to authorities having jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial Completion,
which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and inspected
work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected work.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other
Specification Sections.  Restore patched areas and extend restoration into adjoining areas
with durable seams that are as invisible as possible.

2. Comply with the Contract Document requirements for Division 1 Section "Cutting and
Patching."

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

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 01400
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SECTION 01420 - REFERENCES

PART 1 - GENERAL

1.1 DEFINITIONS

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

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

C. "Directed":  A command or instruction by Engineer.  Other terms including "requested,"
"authorized," "selected," "required," and "permitted" have the same meaning as "directed."

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

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that control
performance of the Work.

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

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

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

I. "Project Site":  Space available for performing construction activities.  The extent of Project site
is shown on Drawings and may or may not be identical with the description of the land on
which Project is to be built.

1.2 INDUSTRY STANDARDS

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

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated.
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C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with
industry standards applicable to its construction activity.  Copies of applicable standards are not
bound with the Contract Documents.

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

1.3 ABBREVIATIONS AND ACRONYMS

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

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

BOCA BOCA International, Inc.
(See ICC)

IAPMO International Association of Plumbing and Mechanical Officials

ICBO International Conference of Building Officials
(See ICC)

ICBO ES ICBO Evaluation Service, Inc.
(See ICC-ES)

ICC International Code Council

ICC-ES ICC Evaluation Service, Inc.

SBCCI Southern Building Code Congress International, Inc.
(See ICC)

UBC Uniform Building Code
(See ICC)

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

CE Army Corps of Engineers

CPSC Consumer Product Safety Commission

DOC Department of Commerce
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DOD Department of Defense

DOE Department of Energy

EPA Environmental Protection Agency

FAA Federal Aviation Administration

FCC Federal Communications Commission

FDA Food and Drug Administration

GSA General Services Administration

HUD Department of Housing and Urban Development

LBL Lawrence Berkeley National Laboratory

NCHRP National Cooperative Highway Research Program
(See TRB)

NIST National Institute of Standards and Technology

OSHA Occupational Safety & Health Administration

PBS Public Building Service
(See GSA)

PHS Office of Public Health and Science

RUS Rural Utilities Service
(See USDA)

SD State Department

TRB Transportation Research Board

USDA Department of Agriculture

USPS Postal Service

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

ADAAG Americans with Disabilities Act (ADA)
Engineerural Barriers Act (ABA)
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CFR Code of Federal Regulations

DOD Department of Defense Military Specifications and Standards

DSCC Defense Supply Center Columbus
(See FS)

FED-STD Federal Standard
(See FS)

FS Federal Specification

FTMS Federal Test Method Standard
(See FS)

MIL (See MILSPEC)

MIL-STD (See MILSPEC)

MILSPEC Military Specification and Standards

UFAS Uniform Federal Accessibility Standards

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

CBHF State of California, Department of Consumer Affairs Bureau of Home Furnishings and
Thermal Insulation

CCR California Code of Regulations

CPUC California Public Utilities Commission

TFS Texas Forest Service
Forest Resource Development

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01420
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

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

B. See Division 1 Section "Execution Requirements" for progress cleaning requirements.

C. See Divisions 2 through 16 Sections for temporary heat, ventilation, and humidity requirements
for products in those Sections.

1.2 DEFINITIONS

A. Permanent Enclosure:  As determined by Engineer, permanent or temporary roofing is
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all
openings are closed with permanent construction or substantial temporary closures.

1.3 USE CHARGES

A. General:   Cost  or  use  charges  for  temporary  facilities  shall  be  included  in  the  Contract  Sum.
Allow other entities to use temporary services and facilities without cost, including, but not
limited to, Engineer, occupants of Project, testing agencies, and authorities having jurisdiction.

B. Water Service:  Water from Owner's existing water system is available for use without metering
and without payment of use charges.  Provide connections and extensions of services as
required for construction operations.

C. Electric Power Service:  Electric power (110 to 220/240) from Owner's existing system is
available for use without metering and without payment of use charges.  Provide connections
and extensions of services as required for construction operations.  If other electric power
service is required by the Contractor, the cost for a generator shall be shall be included in the
Contract Sum and Unit Prices as required.

1.4 SUBMITTALS

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for
construction personnel.
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1.5 QUALITY ASSURANCE

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service.  Install service to comply with NFPA 70.

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

1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume
responsibility for operation, maintenance, and protection of each permanent service during its
use  as  a  construction  facility  before  Owner's  acceptance,  regardless  of  previously  assigned
responsibilities.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link
fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts.  Provide concrete
or galvanized steel bases for supporting posts.

2.2 TEMPORARY FACILITIES

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

2.3 EQUIPMENT

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

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

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

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency
acceptable to authorities having jurisdiction, and marked for intended use.



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

TEMPORARY FACILITIES AND CONTROLS 01500 - 3

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work and use of the parking structure.  Relocate and modify facilities
as required by progress of the Work.

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

3.2 TEMPORARY UTILITY INSTALLATION

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

1. Arrange  with  utility  company,  Owner,  and  existing  users  for  time  when  service  can  be
interrupted, if necessary, to make connections for temporary services.

B. Water Service:  Use of Owner's existing water service facilities will be permitted, as long as
facilities are cleaned and maintained in a condition acceptable to Owner.  At Substantial
Completion, restore these facilities to condition existing before initial use.

1. Where installations below an outlet might be damaged by spillage or leakage, provide a
drip pan of suitable size to minimize water damage.  Drain accumulated water promptly
from pans.

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

D. Heating and Cooling:  Provide temporary heating and cooling required by construction activities
for curing or drying of completed installations or for protecting installed construction from
adverse effects of low temperatures or high humidity.  Select equipment that will not have a
harmful effect on completed installations or elements being installed.

E. Ventilation and Humidity Control:  Provide temporary ventilation required by construction
activities for curing or drying of completed installations or for protecting installed construction
from adverse effects of high humidity.  Select equipment that will not have a harmful effect on
completed installations or elements being installed.  Coordinate ventilation requirements to
produce ambient condition required and minimize energy consumption.

F. Electric Power Service:  Use of Owner's existing electric power service will be permitted, as
long as equipment is maintained in a condition acceptable to Owner.
1. Connect temporary service to Owner's existing power source, as directed by Owner.
2. Verify Owner’s electrical service availability.
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G. Lighting:  Provide temporary lighting with local switching that provides adequate illumination
for construction operations, observations, inspections, and traffic conditions.

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

3.3 SUPPORT FACILITIES INSTALLATION

A. General:  Comply with the following:

1. Provide incombustible construction for offices, shops, and sheds located within
construction area.  Comply with NFPA 241.

2. Maintain support facilities until near Substantial Completion.  Remove before Substantial
Completion.  Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable to Owner.

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

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

C. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.

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

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties nor endanger permanent Work or temporary facilities.

2. Remove snow and ice as required to minimize accumulations.

E. Project Identification and Temporary Signs:  Provide Project identification and other signs as
required.  Install signs where indicated to inform public and individuals seeking entrance to
Project.  Unauthorized signs are not permitted.

1. Provide temporary, directional signs for construction personnel and visitors.
2. Maintain and touchup signs so they are legible at all times.

F. 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 Division 1 Section "Execution Requirements" for progress cleaning
requirements.

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

1. Truck cranes and similar devices used for hoisting materials are considered "tools and
equipment" and not temporary facilities.

H. Existing Elevator Use:  Use of Owner's existing elevators will not be permitted.
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I. Existing Stair Usage:  Use of Owner's existing stairs will only be permitted on a case by case
basis,  as  long  as  stairs  are  cleaned  and  maintained  in  a  condition  acceptable  to  Owner.   At
Substantial Completion, restore stairs to condition existing before initial use.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations and that
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable
effects.

B. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and
discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways,
according to requirements of authorities having jurisdiction.

C. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and
around excavations and subgrade construction to prevent flooding by runoff of stormwater from
heavy rains.

D. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage and construction operations.  Protect tree root
systems from damage, flooding, and erosion.

E. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion.  Obtain extended warranty for Owner.  Perform control operations lawfully, using
environmentally safe materials.

F. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure
fence in a manner that will prevent people and animals from easily entering work areas.

1. Extent of Fence:  As required to enclose each work area or portion determined sufficient
to accommodate construction operations.

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

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

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

1. Prohibit smoking in hazardous fire-exposure areas.
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2. Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition according to requirements of authorities having jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for personnel
at Project site.  Review needs with local fire department and establish procedures to be
followed.  Instruct personnel in methods and procedures.  Post warnings and information.

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

3.5 OPERATION, TERMINATION, AND REMOVAL

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

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

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

C. Temporary Facility Changeover:  Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

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

1. Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.

2. At Substantial Completion, clean and renovate permanent facilities used during
construction period.  Comply with final cleaning requirements specified in Division 1
Section "Closeout Procedures."

END OF SECTION 01500
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SECTION 01600 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

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

B. See Division 1 Section "Closeout Procedures" for submitting warranties for Contract closeout.

C. See Divisions 2 through 16 Sections for specific requirements for warranties on products and
installations specified to be warranted.

1.2 DEFINITIONS

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock.  The term "product" includes the terms "material,"
"equipment," "system," and terms of similar intent.

1. Named Products:  Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published product
literature that is current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or
facility except that products consisting of recycled-content materials are allowed, unless
explicitly stated otherwise.  Products salvaged or recycled from other projects are not
considered new products.

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

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

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and
accompanied by the words "basis of design," including make or model number or other
designation, to establish the significant qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics for purposes of
evaluating comparable products of other named manufacturers.
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1.3 SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product
or fabrication or installation method to be replaced.  Include Specification Section number and
title and Drawing numbers and titles.

1. Substitution Request Form:  Use CSI Form 13.1A.
2. Documentation:  Show compliance with requirements for substitutions and the following,

as applicable:

a. Statement indicating why specified material or product cannot be provided.
b. Coordination information, including a list of changes or modifications needed to

other parts of the Work and to construction performed by Owner and separate
contractors, that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitution with those of
the Work specified.  Significant qualities may include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

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

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

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

results for compliance with requirements indicated.
h. Research/evaluation reports evidencing compliance with building code in effect for

Project, from a model code organization acceptable to authorities having
jurisdiction.

i. Detailed comparison of Contractor's Construction Schedule using proposed
substitution with products specified for the Work, including effect on the overall
Contract Time.  If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
letterhead, stating lack of availability or delays in delivery.

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

the Contract Documents and is appropriate for applications indicated.
l. Contractor's waiver of rights to additional payment or time that may subsequently

become necessary because of failure of proposed substitution to produce indicated
results.

3. Engineer's Action:  If necessary, Engineer will request additional information or
documentation for evaluation within 7 days of receipt of a request for substitution.
Engineer will notify Contractor of acceptance or rejection of proposed substitution within
15 days of receipt of request, or 7 days of receipt of additional information or
documentation, whichever is later.

a. Form of Acceptance:  Change Order.
b. Use product specified if Engineer cannot make a decision on use of a proposed

substitution within time allocated.
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B. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify
product or fabrication or installation method to be replaced.  Include Specification Section
number and title and Drawing numbers and titles.

1. Engineer's Action:  If necessary, Engineer will request additional information or
documentation for evaluation within one week of receipt of a comparable product
request.  Engineer will notify Contractor of approval or rejection of proposed comparable
product request within 15 days of receipt of request, or 7 days of receipt of additional
information or documentation, whichever is later.

a. Form of Approval:  As specified in Division 1 Section "Submittal Procedures."
b. Use product specified if Engineer cannot make a decision on use of a comparable

product request within time allocated.

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1
Section "Submittal Procedures."  Show compliance with requirements.

1.4 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more
products for use on Project, product selected shall be compatible with products previously
selected, even if previously selected products were also options.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

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

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

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

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

C. Storage:

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

enclosure above ground, with ventilation adequate to prevent condensation.
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4. Store cementitious products and materials on elevated platforms.
5. Store foam plastic from exposure to sunlight, except to extent necessary for period of

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

ventilation, and weather-protection requirements for storage.
7. Protect stored products from damage and liquids from freezing.

1.6 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty:  Preprinted written warranty published by individual
manufacturer for a particular product and specifically endorsed by manufacturer to
Owner.

2. Special Warranty:  Written warranty required by or incorporated into the Contract
Documents, either to extend time limit provided by manufacturer's warranty or to provide
more rights for Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and
identification, ready for execution.  Submit a draft for approval before final execution.

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

2. Specified  Form:   When  specified  forms  are  included  with  the  Specifications,  prepare  a
written document using appropriate form properly executed.

3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular
requirements for submitting special warranties.

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

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

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.

2. Standard Products:  If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.
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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," Engineer will make selection.
5. Where products are accompanied by the term "match sample," sample to be matched is

Engineer's.
6. Descriptive, performance, and reference standard requirements in the Specifications

establish "salient characteristics" of products.

B. Product Selection Procedures:
1. Products:   Where  Specifications  include  a  list  of  names  of  both  products  and

manufacturers, provide one of the products listed that complies with requirements.
2. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a

product by one of the manufacturers listed that complies with requirements.
3. Available Products:   Where Specifications include a  list  of  names of  both products  and

manufacturers, provide one of the products listed, or an unnamed product, that complies
with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for
consideration of an unnamed product.

4. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a
product by one of the manufacturers listed, or an unnamed manufacturer, that complies
with requirements.  Comply with provisions in Part 2 "Comparable Products" Article for
consideration of an unnamed product.

5. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional
requirements on Drawings are based on a specific product or system, provide the
specified product or system.  Comply with provisions in Part 2 "Product Substitutions"
Article for consideration of an unnamed product or system.

6. Basis-of-Design  Product:   Where  Specifications  name  a  product  and  include  a  list  of
manufacturers, provide the specified product or a comparable product by one of the other
named manufacturers.  Drawings and Specifications indicate sizes, profiles, dimensions,
and other characteristics that are based on the product named.  Comply with provisions in
Part 2 "Comparable Products" Article for consideration of an unnamed product by the
other named manufacturers.

7. Visual Matching Specification:  Where Specifications require matching an established
Sample, select a product that complies with requirements and matches Engineer's sample.
Engineer's decision will be final on whether a proposed product matches.

a. If no product available within specified category matches and complies with other
specified requirements, comply with provisions in Part 2 "Product Substitutions"
Article for proposal of product.

8. Visual  Selection  Specification:   Where  Specifications  include  the  phrase  "as  selected
from manufacturer's colors, patterns, textures" or a similar phrase, select a product that
complies with other specified requirements.

a. Standard Range:  Where Specifications include the phrase "standard range of
colors, patterns, textures" or similar phrase, Engineer will select color, pattern,
density, or texture from manufacturer's product line that does not include premium
items.

b. Full Range:  Where Specifications include the phrase "full range of colors,
patterns, textures" or similar phrase, Engineer will select color, pattern, density, or
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texture from manufacturer's product line that includes both standard and premium
items.

2.2 PRODUCT SUBSTITUTIONS

A. Timing:  Engineer will consider requests for substitution if received within 21 days after
commencement of the Work.  Requests received after that time may be considered or rejected at
discretion of Engineer.

B. Conditions:  Engineer will consider Contractor's request for substitution when the following
conditions are satisfied.  If the following conditions are not satisfied, Engineer will return
requests without action, except to record noncompliance with these requirements:

1. Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities Owner
must assume.  Owner's additional responsibilities may include compensation to Engineer
for redesign and evaluation services, increased cost of other construction by Owner, and
similar considerations.

2. Requested substitution does not require extensive revisions to the Contract Documents.
3. Requested substitution is consistent with the Contract Documents and will produce

indicated results.
4. Substitution request is fully documented and properly submitted.
5. Requested substitution will not adversely affect Contractor's Construction Schedule.
6. Requested substitution has received necessary approvals of authorities having

jurisdiction.
7. Requested substitution is compatible with other portions of the Work.
8. Requested substitution has been coordinated with other portions of the Work.
9. Requested substitution provides a specified warranty equal or better than original

product.

2.3 COMPARABLE PRODUCTS

A. Conditions:  Engineer will consider Contractor's request for comparable product when the
following conditions are satisfied.  If the following conditions are not satisfied, Engineer will
return requests without action, except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require extensive revisions to the Contract
Documents that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications.  Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty equal or better than original
product.

4. List of similar installations for completed projects with project names and addresses and
names and addresses of engineers and owners, if requested.

5. Samples, if requested.
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PART 3 - EXECUTION (Not Used)

END OF SECTION 01600
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes general procedural requirements governing execution of the Work
including, but not limited to, the following:

1. Construction layout.
2. General installation of products.
3. Progress cleaning.
4. Starting and adjusting.
5. Protection of installed construction.
6. Correction of the Work.

B. See Division 1 Section "Closeout Procedures" for submitting final Project Record Documents,
recording of Owner-accepted deviations from indicated requirements and final cleaning.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions:  The existence and location of site improvements, utilities, and other
construction indicated as existing are not guaranteed.  Before beginning work, investigate and
verify the existence and location of plumbing, mechanical and electrical systems and other
construction affecting the Work.

1. Before construction, verify the location and points of connection of utility services.

B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or
Applicator present where indicated, for compliance with requirements for installation tolerances
and other conditions affecting performance.  Record observations.

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

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

3. Examine walls, floors, and roofs for suitable conditions where products and systems are
to be installed.
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4. Proceed with installation only after unsatisfactory conditions have been corrected.
Proceeding with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

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

B. Space Requirements:  Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Engineer.  Include
a detailed description of problem encountered, together with recommendations for changing the
Contract Documents.

3.3 CONSTRUCTION LAYOUT

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property is accurate.  If discrepancies are discovered, notify
Engineer promptly.

B. Record Log:   Maintain a  log of  layout  control  work.   Make the log available  for  reference by
Engineer.

3.4 INSTALLATION

A. General:  Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance

and ease of removal for replacement.

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

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

D. Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.
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E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.

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

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component
securely in place, accurately located and aligned with other portions of the Work.

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

2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and

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

H. 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.

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

3.5 PROGRESS CLEANING

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate
progress cleaning for joint-use areas where more than one installer has worked.  Enforce
requirements strictly.  Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold materials more than 7 days during normal weather or 3 days if the
temperature is expected to rise above 80 deg F (27 deg C).

3. Containerize hazardous and unsanitary waste materials separately from other waste.
Mark containers appropriately and dispose of legally, according to regulations.

B. Site:  Maintain Project site free of waste materials and debris.

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

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the

entire work area, as appropriate.

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

EXECUTION REQUIREMENTS 01700 - 4

specifically recommended.  If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed surfaces.

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing
waste materials down sewers or into waterways will not be permitted.

H. During handling and installation, clean and protect construction in progress and adjoining
materials already in place.  Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period.  Adjust and lubricate operable components to ensure
operability without damaging effects.

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

3.6 STARTING AND ADJUSTING

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

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

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

D. Manufacturer's Field Service:  If a factory-authorized service representative is required to
inspect field-assembled components and equipment installation, comply with qualification
requirements in Division 1 Section "Quality Requirements."

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.
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3.8 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
Comply with requirements in Division 1 Section "Cutting and Patching."

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting operating equipment.

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

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

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

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

END OF SECTION 01700
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes procedural requirements for cutting and patching.

B. See Divisions 2 through 16 Sections for specific requirements and limitations applicable to
cutting and patching individual parts of the Work.

1.2 SUBMITTALS

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days before
the time cutting and patching will be performed, requesting approval to proceed.  Include the
following information:

1. Extent:  Describe cutting and patching, show how they will be performed, and indicate
why they cannot be avoided.

2. Changes  to  In-Place  Construction:   Describe  anticipated  results.   Include  changes  to
structural elements and operating components as well as changes in appearance and other
significant visual elements.

3. Products:  List products to be used and firms or entities that will perform the Work.
4. Dates:  Indicate when cutting and patching will be performed.
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting

and patching procedures will disturb or affect.  List services/systems that will be
relocated and those that will be temporarily out of service.  Indicate how long
services/systems will be disrupted.

6. Structural Elements:  Where cutting and patching involve adding reinforcement to
structural elements, submit details and engineering calculations showing integration of
reinforcement with original structure.

7. Engineer's Approval:  Obtain approval of cutting and patching proposal before cutting
and patching.  Approval does not waive right to later require removal and replacement of
unsatisfactory work.

1.3 QUALITY ASSURANCE

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change
their load-carrying capacity or load-deflection ratio.

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

D. Visual  Requirements:   Do  not  cut  and  patch  construction  in  a  manner  that  results  in  visual
evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or
in occupied spaces in a manner that would, in Engineer's opinion, reduce the building's aesthetic
qualities.  Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

1.4 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged
during cutting and patching operations, by methods and with materials so as not to void existing
warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

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

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

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

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to
be performed.

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates,
including compatibility with in-place finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been
corrected.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.
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B. 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.

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

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

E. Protect existing trees and vegetation from damage.

3.3 PERFORMANCE

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

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

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

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

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

core drill.
4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 sections

as required to perform work.
5. Mechanical,  Electrical,  and Fiber  Optics  Services:   Protect  all  systems from damage.  If

any systems are damaged notify Owner’s representative and Engineer immediately.
6. Proceed with patching after construction operations requiring cutting are complete.

C. Dust Abatement:  Reduce dust as much as possible when sawing, drilling, breaking, chipping,
grinding, or similar operations.  Maintain and use vacuum whenever these operations are taking
place.  Vacuum shall be a permanent fixture in the work area.

D. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work.  Patch with durable seams that are as invisible as
possible.  Provide materials and comply with installation requirements specified in other
Sections.
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1. Inspection:  Where feasible, test and inspect patched areas after completion to
demonstrate integrity of installation.

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

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

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a
weathertight condition.

E. Cleaning:   Clean  areas  and  spaces  where  cutting  and  patching  are  performed.   Completely
remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 01731
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SECTION 01732 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Demolition and removal of selected portions of building or structure.

B. See Division 1 Section "Construction Waste Management" for disposal of demolished
materials.

1.2 DEFINITIONS

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

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner.

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

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

1.3 SUBMITTALS

A. Schedule of Selective Demolition Activities:  Indicate detailed sequence of selective demolition
and removal work, with starting and ending dates for each activity, interruption of utility
services, use of elevator and stairs, and locations of temporary partitions and means of egress.

B. Predemolition Photographs or Videotapes:  Show existing conditions of adjoining construction
and site improvements, including finish surfaces, that might be misconstrued as damage caused
by selective demolition operations.  Submit before Work begins.

1.4 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work
similar in material and extent to that indicated for this Project.

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

C. Standards:  Comply with ANSI A10.6 and NFPA 241.

D. Predemolition Conference:  Conduct conference at Project site.

1.5 PROJECT CONDITIONS

A. Owner will occupy the building and portions of the parking structure immediately adjacent to
selective demolition areas.  Conduct selective demolition so Owner's operations and public
access and/or egress will not be disrupted.

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

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

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

1. If other materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify Owner and Engineer.  Owner will investigate and if other
hazardous materials are found they will be removed under a separate contract.

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

F. Utility Service:  Maintain existing utilities and protect them against damage during selective
demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.
2. Notify Owner representative and Engineer immediately if any portions of any utility

service is damage.

1.6 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials so as not to void existing warranties.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities that may be affected by demolition have been disconnected and capped.

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

C. Inventory and record the condition of items to be removed and reinstalled and items to be
removed and salvaged.

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

E. Survey of Existing Conditions:  Record existing conditions by use of measured drawings,
preconstruction photographs, preconstruction videotapes, or templates.

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

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems:  Maintain services/systems and protect them against damage during
selective demolition operations.

1. Protect existing utility covers and caps.
2. Protect existing utility boxes.

3.3 PREPARATION

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

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

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

C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required
to preserve stability and prevent movement, settlement, or collapse of construction and finishes
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to remain, and to prevent unexpected or uncontrolled movement or collapse of construction
being demolished.

3.4 SELECTIVE DEMOLITION

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

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

2. Cut concrete into small enough pieces that can be easily removed. Do not lift and drop
large pieces of concrete to break into smaller pieces.

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

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

5. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

6. Dispose of demolished items and materials promptly.  Comply with requirements in
Division 1 Section "Construction Waste Management."

B. Removed and Salvaged Items:

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

C. Removed and Reinstalled Items:

1. Clean and repair items to functional condition adequate for intended reuse.  Paint
equipment to match new equipment.

2. Pack or crate items after cleaning.  Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for new

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

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

3.5 DISPOSAL OF DEMOLISHED MATERIALS

A. General:   Except  for  items  or  materials  indicated  to  be  reused,  salvaged,  reinstalled,  or
otherwise indicated to remain Owner's property, remove demolished materials from Project site
and legally dispose of them in an EPA-approved landfill.

1. Comply with requirements specified in Division 1 Section "Construction Waste
Management."

B. Burning:  Do not burn demolished materials.

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

3.6 CLEANING

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

END OF SECTION 01732
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. See Division 1 Section "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.

C. See Divisions 2 through 16 Sections for specific closeout and special cleaning requirements for
the Work in those Sections.

1.2 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial
Completion, complete the following.  List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on
the list, and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final

certifications, and similar documents.
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. Prepare and submit Project Record Documents, operation and maintenance manuals,
damage or settlement surveys, and similar final record information.

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

7. Complete startup testing of systems.
8. Terminate and remove temporary facilities from Project site, along with mockups,

construction tools, and similar elements.
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.
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B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled
requirements. Engineer will prepare the Certificate of Substantial Completion after inspection or
will notify Contractor of items, either on Contractor's list or additional items identified by
Engineer, that must be completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

1.3 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final
Completion, complete the following:

1. Submit a final Application for Payment.
2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be

completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy
of the list shall state that each item has been completed or otherwise resolved for
acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems.

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request,
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.
Engineer will prepare a final Certificate for Payment after inspection or will notify Contractor
of construction that must be completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:  Submit three copies of list.  Include name and identification of each space and area
affected by construction operations for incomplete items and items needing correction
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

1.5 WARRANTIES

A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of
the Work where commencement of warranties other than date of Substantial Completion is
indicated.
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B. Organize warranty documents into an orderly sequence based on the table of contents of the
Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
(215-by-280-mm) paper.

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

3. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.

C. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or
fabricator  of  the  surface  to  be  cleaned.   Do  not  use  cleaning  agents  that  are  potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each
surface or unit in and near construction areas to condition expected in an average commercial
building cleaning and maintenance program.  Comply with manufacturer's written instructions.

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

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

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

c. Power wash paver areas that are in or near construction areas.
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d. Remove tools, construction equipment, machinery, and surplus material from
Project site.

e. Remove snow and ice to provide safe access to building.
f. Clean exposed exterior and interior hard-surfaced finishes near construction areas

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.  (Pre construction record of the existing condition of these
elements will be used to determine extent of cleaning and/or repair required.)

g. Remove debris and surface dust from limited access spaces, including shafts,
trenches,  equipment  vaults,  dead  spaces  below  stair,  and  similar  spaces  where
construction operations have taken place.

h. Sweep floors broom clean in unoccupied spaces.  Power wash areas where
sweeping is ineffective.

i. Clean transparent materials, including mirrors and glass in doors and windows near
construction areas.

j. Remove labels that are not permanent.
k. 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.

1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.

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

m. Clean plumbing fixtures used by construction personnel to a sanitary condition,
free of stains, including stains resulting from water exposure.

n. Replace  disposable  air  filters  and  clean  permanent  air  filters  in  areas  affected  by
construction operations.  Clean exposed surfaces of diffusers, registers, and grills
in similar areas.

o. 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 in construction areas.

p. Leave Project clean and ready for occupancy.

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous
materials  into  drainage  systems.   Remove  waste  materials  from  Project  site  and  dispose  of
lawfully.

END OF SECTION 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Record Specifications.

B. See Divisions 2 through 16 Sections for specific requirements for Project Record Documents of
the Work in those Sections.

1.2 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit one set of marked-up Record Prints.

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and
contract modifications.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of blue or black-line white prints of the Contract Drawings and
Shop Drawings.

1. Preparation:  Mark Record Prints to show the actual installation where installation varies
from that shown originally.  Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to prepare the
marked-up Record Prints.

2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing
actual physical conditions, completely and accurately.  If Shop Drawings are marked,
show cross-reference on the Contract Drawings.

3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish
between changes for different categories of the Work at same location.

4. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.
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B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints:  Organize Record Drawings into a manageable set.  Bind with durable
paper cover sheets.  Include identification on cover sheets.

2. Identification:  As follows:

a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Engineer.
e. Name of Contractor.

2.2 RECORD SPECIFICATIONS

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

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

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

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

4. Note related Change Orders, Product Data, and Record Drawings where applicable.

2.3 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work.  Bind or file
miscellaneous records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for Project
Record Document purposes.  Post changes and modifications to Project Record Documents as
they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the
field office apart from the Contract Documents used for construction.  Do not use Project
Record Documents for construction purposes.  Maintain Record Documents in good order and
in a clean, dry, legible condition, protected from deterioration and loss.  Replace damaged
Record Documents, at no additional cost to the Owner, that are not in good order or in legible
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condition because of failure of Contractor to protect them from deterioration or loss.  Provide
access to Project Record Documents for Engineer's reference during normal working hours.

END OF SECTION 01781
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SECTION 02260 - EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes temporary excavation support and protection systems.

1.2 PERFORMANCE REQUIREMENTS

A. Furnish, install, monitor, and maintain excavation support and protection system capable of
supporting excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed
and construction loads.

1. Delegated Design:  Design excavation support and protection system, including
comprehensive engineering analysis by a qualified professional engineer, for cuts
exceeding 1:1, vertical:horizontal slope.

1.3 SUBMITTALS

A. Shop Drawings:  For excavation support and protection system.

B. Delegated-Design Submittal:  For excavation support and protection system indicated to comply
with performance requirements and design criteria, including analysis data signed and sealed by
the qualified professional engineer responsible for their preparation.

1.4 PROJECT CONDITIONS

A. Survey Work:  Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points
to act as benchmarks.  Clearly identify benchmarks and record existing elevations.

1. During installation of excavation support and protection systems, regularly resurvey
benchmarks, maintaining an accurate log of surveyed elevations and positions for
comparison with original elevations and positions.  Promptly notify Architect if changes
in elevations or positions occur or if cracks, sags, or other damage is evident in adjacent
construction.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Provide materials that are either new or in serviceable condition.

B. Structural Steel:  ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

C. Steel Sheet Piling:  ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M;
with continuous interlocks.

D. Wood Lagging:  Lumber, mixed hardwood, nominal rough thickness of size and strength
required for application.

E. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application.

F. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Soldier Piles:  Install steel soldier piles before starting excavation.  Extend soldier piles below
excavation grade level to depths adequate to prevent lateral movement.  Space soldier piles at
regular intervals not to exceed allowable flexural strength of wood lagging.  Accurately align
exposed faces of flanges to vary not more than 2 inches (50 mm) from a horizontal line and not
more than 1:120 out of vertical alignment.

1. Install wood lagging within flanges of soldier piles as excavation proceeds.  Trim
excavation as required to install lagging.  Fill voids behind lagging with soil, and
compact.

2. Install wales horizontally at locations indicated on Drawings and secure to soldier piles.

B. Sheet Piling:  Before starting excavation, install one-piece sheet piling lengths and tightly
interlock to form a continuous barrier.  Accurately place the piling, using templates and guide
frames unless otherwise recommended in writing by the sheet piling manufacturer.  Limit
vertical offset of adjacent sheet piling to 60 inches (1500 mm).  Accurately align exposed faces
of sheet piling to vary not more than 2 inches (50 mm) from a horizontal line and not more than
1:120 out of vertical alignment.  Cut tops of sheet piling to uniform elevation at top of
excavation.

C. Bracing:  Locate bracing to clear columns, floor framing construction, and other permanent
work.  If necessary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by Architect.
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2. Install internal bracing, if required, to prevent spreading or distortion of braced frames.
3. Maintain bracing until structural elements are supported by other bracing or until

permanent construction is able to withstand lateral earth and hydrostatic pressures.

3.2 REMOVAL AND REPAIRS

A. Remove excavation support and protection systems when construction has progressed
sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in stages to
avoid disturbing underlying soils or damaging structures, pavements, facilities, and utilities.

1. Remove excavation support and protection systems to a minimum depth of 48 inches
(1200 mm) below overlaying construction and abandon remainder.

B. Leave excavation support and protection systems permanently in place.

END OF SECTION 02260
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SECTION 02300 - EARTHWORK

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Preparing subgrades for walks, turf and grasses, and plants.
2. Drainage course for drainage system and walks.
3. Subbase course for concrete walks.
4. Excavating and backfilling for pot holes and/or trenches.

1.2 DEFINITIONS

A. Backfill:  Soil material used to fill an excavation.

1. Initial Backfill:  Backfill placed beside and over pipe in a trench.
2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.

D. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

E. Excavation:  Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Engineer.  Authorized additional
excavation and replacement material will be paid for according to Contract provisions for
changes in the Work.

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as
remedial work directed by Engineer, shall be without additional compensation.

F. Fill:  Soil materials used to raise existing grades.

G. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical
and electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.
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H. Subbase Course:  Aggregate layer placed between the subgrade and base course for aggregate
layer placed between the subgrade and a cement concrete pavement or a cement concrete walk.

I. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

J. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

1.3 QUALITY ASSURANCE

A. Pre-excavation Conference:  Conduct conference at Project site.

1.4 PROJECT CONDITIONS

A. Utility Locator Service:  Notify utility locator service for excavation area before beginning earth
moving operations.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

B. Satisfactory  Soils:   Soil  Classification  Groups  GW,  GP,  GM,  SW,  SP,  and  SM  according  to
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75
mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.
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G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
(25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading 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.

2.2 ACCESSORIES

A. Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm)
thick, continuously inscribed with a description of the utility; colored to comply with local
practice or requirements of authorities having jurisdiction.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth moving
operations.

B. Protect and maintain erosion and sedimentation controls during earth moving operations.

C. Protect  subgrades  and  foundation  soils  from  freezing  temperatures  and  frost.   Remove
temporary protection before placing subsequent materials.

3.2 EXCAVATION, GENERAL

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil
materials, and obstructions.  No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

3.3 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25
mm).  If applicable, extend excavations a sufficient distance from structures for placing and
removing concrete formwork, for installing services and other construction, and for inspections.
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1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement.  Trim
bottoms to required lines and grades to leave solid base to receive other work.

B. Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use
narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop
exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.

3.4 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

3.5 EXCAVATION FOR TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit.  Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher
than top of pipe or conduit unless otherwise indicated.

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of
pipes.  Remove projecting stones and sharp objects along trench subgrade.

1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other
unyielding bearing material, 4 inches (100 mm) deeper elsewhere, to allow for bedding
course.

3.6 SUBGRADE INSPECTION

A. Recompact subgrade below walks and footing/foundation by hand to identify soft pockets and
areas of excess yielding.  Do not compact wet or saturated subgrades.

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Engineer, without additional compensation.

3.7 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean
concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when
approved by Engineer.
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1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Engineer.

3.8 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of
remaining trees.

3.9 TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding
course to provide continuous support for pipes and joints.

C. Place and compact initial backfill of subbase material free of particles larger than 1 inch (25
mm) in any dimension, to a height of 12 inches (300 mm) over the pipe.

D. Place and compact final backfill of satisfactory soil to final subgrade elevation.

E. Plow, scarify,  bench,  or  break up sloped surfaces steeper  than 1 vertical  to  4 horizontal  so fill
material will bond with existing material.

F. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.
4. Under building slabs, use engineered fill.
5. Under footings and foundations, use engineered fill.

3.10 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.
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3.11 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth
for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm)
in loose depth for material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95
percent.

2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and
compact each layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below
subgrade and compact each layer of backfill or fill soil material at 85 percent.

4. For drainage trenches, compact each layer of initial and final backfill soil material at 85
percent.

3.12 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to required elevations within the following tolerances:

1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
2. Walks:  Plus or minus 1 inch (25 mm).

3.13 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Shape subbase course and base course to required crown elevations and cross-slope
grades.

2. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted
thickness in layers of equal thickness, with no compacted layer more than 6 inches (150
mm) thick or less than 3 inches (75 mm) thick.
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3. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D 1557.

3.14 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:

1. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of
equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than
3 inches (75 mm) thick.

2. Compact each layer of drainage course to required cross sections and thicknesses to not
less than 95 percent of maximum dry unit weight according to ASTM D 698.

3.15 FIELD QUALITY CONTROL

A. Testing Agency:  Owner may engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities.  Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by Engineer.

D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

3.16 PROTECTION

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep
free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

C. Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.
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1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

END OF SECTION 02300
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SECTION 02751 - CEMENT CONCRETE PAVEMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Walks.

1.2 SUBMITTALS

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

B. Other Action Submittals:

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

1.3 QUALITY ASSURANCE

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

B. ACI Publications:  Comply with ACI 301/ ACI 318 (ACI 301M) unless otherwise indicated.

PART 2 - PRODUCTS

2.1 CONCRETE MATERIALS

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

1. Portland Cement:  ASTM C 150, gray portland cement Type I/II.  Supplement with the
following:

a. Fly Ash:  ASTM C 618, Class F.

B. Normal-Weight Aggregates:  ASTM C 33, uniformly graded.  Provide aggregates from a single
source.
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C. Water:  Potable and complying with ASTM C 94/C 94M.

D. Air-Entraining Admixture:  ASTM C 260.

E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

2.2 CURING MATERIALS

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

B. Water:  Potable.

C. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application
to fresh concrete.

2.3 RELATED MATERIALS

A. Joint Fillers:  Asphalt impregnated fiber expansion joint material.

2.4 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301/ ACI 318  (ACI 301M),  with the
following properties:

1. Compressive Strength (28 Days):  4000 psi (27.6 MPa).
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
3. Slump Limit:  4 inches (100 mm) or 8 inches (200 mm) with water reducing admixture,

plus or minus 1 inch (25 mm).
4. Air Content:  6 percent plus or minus 1.0 percent.

B. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

2.5 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M and ASTM C 1116/C 1116M.  Furnish batch certificates for each batch
discharged and used in the Work.
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PART 3 - EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of
excess pumping.

B. Install drainage aggregate as indicated.

3.2 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations.  Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

3.3 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to
centerline unless otherwise indicated.

B. Construction Joints:  Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as
indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete
thickness.

E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a 1/4-inch (6-mm) radius.  Repeat tooling of edges after applying surface
finishes. Eliminate edging-tool marks on concrete surfaces.

3.4 CONCRETE PLACEMENT

A. Moisten subbase to provide a uniform dampened condition at time concrete is placed.

B. Comply with ACI 301/ACI 318  (ACI 301M) requirements for measuring, mixing, transporting,
placing, and consolidating concrete.
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C. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push
or drag concrete into place or use vibrators to move concrete into place.

D. Screed paving surface with a straightedge and strike off.

E. Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleed water appears on the surface.  Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

3.5 FLOAT FINISHING

A. General:  Do not add water to concrete surfaces during finishing operations.

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform
granular texture.

1. Medium Textured Broom Finish:  Draw a soft-bristle broom across float-finished
concrete surface perpendicular to line of traffic to provide a uniform texture as required
to match existing adjacent walkway.

3.6 CONCRETE PROTECTION AND CURING

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

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder:  Apply evaporation retarder to 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.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

E. Curing Methods:  Cure concrete by moisture curing or moisture-retaining-cover curing.

3.7 PAVING TOLERANCES

A. Comply with tolerances in ACI 117 and as follows:

1. Elevation:  3/4 inch (19 mm).
2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
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3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch
(13 mm).

4. Joint Spacing:  3 inches (75 mm).
5. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
6. Joint Width:  Plus 1/8 inch (3 mm), no minus.

3.8 REPAIRS AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section.  Remove work in complete sections from joint to
joint unless otherwise approved by Engineer.

B. Protect  concrete  paving  from damage.   Exclude  traffic  from paving  for  at  least  14  days  after
placement.  When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep
paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 02751
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SECTION 03301 - MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture
design, placement procedures, and finishes.

1.2 SUBMITTALS

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

B. Other Action Submittal:

1. Design Mixtures:  For each concrete mixture.

1.3 QUALITY ASSURANCE

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

B. Comply with ACI 301/ ACI 318 (ACI 301M).

C. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

PART 2 - PRODUCTS

2.1 FORMWORK

A. Furnish formwork and formwork accessories according to ACI 301/ ACI 318  (ACI 301M).

2.2 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

B. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn.

C. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet.
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2.3 CONCRETE MATERIALS

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

1. Portland Cement:  ASTM C 150, Type I/II.

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

B. Normal-Weight Aggregate:  ASTM C 33, graded, 3/4-inch (19-mm) nominal maximum
aggregate size.

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

D. complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches (13 to 38 mm) long.

2.4 ADMIXTURES

A. Air-Entraining Admixture:  ASTM C 260.

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

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

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

2.5 RELATED MATERIALS

A. Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick; or
plastic sheet, ASTM E 1745, Class C.

B. Joint-Filler Strips:  Closed cell superior grade polyethylene, non-extruded PVC, or ASTM D
1752, cork, self expanding cork, or ASTM D 1751 asphalt-saturated cellulosic fiber.

2.6 CURING MATERIALS

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approx. 9 oz/sq. yd. (305 g/sq m) when dry.
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B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

C. Water:  Potable.

2.7 CONCRETE MIXTURES

A. Normal-Weight Concrete:  Prepare design mixes, proportioned according to ACI 301/ ACI 318
(ACI 301M), as follows:

1. Minimum Compressive Strength:  4500 psi (27.6 MPa) at 28 days.
2. Maximum Water-Cementitious Materials Ratio:  0.45.
3. Cementitious Materials:  15 percent fly ash maximum.
4. Slump Limit:  8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to

100 mm) before adding high-range water-reducing admixture or plasticizing admixture,
plus or minus 1 inch (25 mm).

5. Air Content:  6 percent, plus or minus 1 percent.

2.8 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and ASTM C 1116/C 1116, and furnish batch ticket information.

1. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to
60 minutes.

PART 3 - EXECUTION

3.1 FORMWORK

A. Design, construct, erect, brace, and maintain formwork according to ACI 301/ ACI 318
(ACI 301M).

3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items as shown on drawings.

3.3 STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.
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3.4 JOINTS

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

3.5 CONCRETE PLACEMENT

A. Comply with ACI 301/ ACI 318  (ACI 301M) for placing concrete.

B. Before  test  sampling  and  placing  concrete,  water  may  be  added  at  Project  site,  subject  to
limitations of ACI 301/ ACI 318  (ACI 301M).

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

D. Consolidate concrete with mechanical vibrating equipment.

3.6 FINISHING FORMED SURFACES

A. Edge of Form Tolerance: The maximum offset between the existing concrete and the new
concrete shall be less than ¼ inch at the edges of the forms.

B. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

3.7 FINISHING UNFORMED SURFACES

A. General:  Comply with ACI 302.1R for finishing operations for concrete surfaces.

B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or
darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater
appears on surface.

1. Do not further disturb surfaces before starting finishing operations.

C. Scratch Finish:  Apply scratch finish to surfaces indicated and surfaces to receive concrete floor
topping or mortar setting beds for ceramic or quarry tile, portland cement terrazzo, and other
bonded cementitious floor finishes, unless otherwise indicated.

D. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to
floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, fluid-applied or
direct-to-deck-applied membrane roofing, or sand-bed terrazzo.

E. Trowel Finish:  Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces
exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a
cleavage membrane, paint, or another thin film-finish coating system.
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F. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to exterior
concrete platforms, steps, and ramps.  Immediately after float finishing, slightly roughen
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.

3.8 CONCRETE PROTECTING AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.  Comply with ACI 306.1 for cold-weather protection and with ACI 301/ ACI 318
(ACI 301M) for hot-weather protection during curing.

B. Evaporation Retarder:  Apply evaporation retarder to 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.

C. Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

D. Curing Methods:  Cure formed and unformed concrete for at least seven days by one or a
combination of the following methods:

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

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

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends lapped
at least 12 inches (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.

3.9 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to sample
materials,  perform  tests,  and  submit  test  reports  during  concrete  placement  according  to
requirements specified in this section.

B. Tests:  Perform according to ACI 301/ ACI 318 (ACI 301M).

1. Testing Frequency:  Testing Agency shall obtain samples for 7 day and 28 day (with one
additional) compressive strength testing.
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3.10 REPAIRS

A. Remove and replace concrete that does not comply with requirements in this Section.

END OF SECTION 03301
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SECTION 03930 - CONCRETE REHABILITATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Removal of deteriorated concrete, and reinforcement and subsequent replacement and
patching.

2. Removal of deteriorated and/or severely corroded metal embedded in concrete and
subsequent patching.

3. Concrete crack and joint repair.
4. Corrosion-inhibiting treatment.
5. Epoxy crack injection.

B. Related Sections include the following:

1. Division 3 Section "Miscellaneous Cast-In-Place Concrete" for formwork, reinforcement,
and miscellaneous concrete.

2. Division 7 Section "Hot Fluid-Applied Rubberized Asphalt Waterproofing" for
waterproofing concrete surface.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include material descriptions, chemical
composition, physical properties, test data, and mixing, preparation, and application
instructions.

B. Formwork and Shoring Drawings:  Prepared by or under the supervision of a qualified
professional engineer detailing formwork and temporary shoring and supports.  Include
schedule and sequence for erection and removal relative to removal of deteriorated concrete and
reinforcement and subsequent repair and reinforcement.

C. Samples:  Cured Samples of overlay and patching materials.

D. Qualification Data:  For installers, professional engineer, manufacturers, and testing agency.



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

CONCRETE REHABILITATION 03930 - 2

1. For  Concrete  Repair  Specialist  and  supervisor  on  the  project,  submit  list  of  at  least  5
similar concrete repair projects that the Concrete Repair Specialist and supervisor on the
project have completed successfully.

2. For products required to be installed by workers approved by product manufacturers,
include letters of acceptance by product manufacturers certifying that installers are
approved to apply their products.

E. Material Certificates:  For each type of product indicated, signed by manufacturers.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified
testing agency, for bonding agents, patching mortars, and epoxy adhesives.

G. Rehabilitation Program:  For each phase of rehabilitation process, including protection of
surrounding materials and Project site during operations.  Describe in detail materials, methods,
equipment, and sequence of operations to be used for each phase of the Work.

1. If alternative materials and methods to those indicated are proposed for any phase of
rehabilitation work, submit substitution request complying with Division 1 Section
"Product Requirements" and provide a written description of proposed materials and
methods, including evidence of successful use on other comparable projects, and a testing
program to demonstrate their effectiveness for this Project.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Installer that employs workers trained and approved by manufacturer
to apply corrosion-inhibiting treatments, concrete patching and rebuilding materials, epoxy
crack injection materials, polymer overlays, and polymer sealers.

B. Manufacturer Qualifications:  Manufacturer that employs factory-trained representatives who
are available for consultation and Project-site inspection.

C. Source Limitations:  Obtain concrete patching and rebuilding materials, and epoxy crack
injection materials through one source from a single manufacturer.

D. Mockups:  Build mockups for concrete removal and patching, floor joint repair, polymer
overlays, and polymer sealers to demonstrate aesthetic effects and set quality standards for
materials and execution.

1. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination."
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in manufacturer's original and unopened containers, labeled
with type and name of products and manufacturers.

B. Comply with manufacturer's written instructions for minimum and maximum temperature
requirements and other conditions for storage.

C. Store cementitious materials off the ground, under cover, and in a dry location.

D. Store aggregates, covered and in a dry location, where grading and other required characteristics
can be maintained and contamination avoided.

1.6 PROJECT CONDITIONS

A. Cold-Weather Requirements for Cementitious Materials:  Do not apply unless air temperature is
above 40 deg F (5 deg C) and will remain so for at least 48 hours after completion of Work.

B. Cold-Weather  Requirements  for  Cementitious  Materials  (if  allowed  on  a  temporary  basis):
Comply with the following procedures:

1. When air temperature is below 40 deg F (5 deg C), heat patching material ingredients and
existing concrete to produce temperatures between 40 and 90 deg F (5 and 32 deg C).

2. When mean daily air temperature is between 25 and 40 deg F (minus 4 and plus 5 deg C),
cover completed Work with weather-resistant insulating blankets for 48 hours after repair
or provide enclosure and heat to maintain temperatures above 32 deg F (0 deg C) within
the enclosure for 48 hours after repair.

3. When mean daily air temperature is below 25 deg F (minus 4 deg C), provide enclosure
and heat to maintain temperatures above 32 deg F (0 deg C) within the enclosure for 48
hours after repair.

C. Hot-Weather Requirements for Cementitious Materials:  Protect repair work when temperature
and humidity conditions produce excessive evaporation of water from patching materials.
Provide artificial shade and wind breaks, and use cooled materials as required.  Do not apply to
substrates with temperatures of 90 deg F (32 deg C) and above.

PART 2 - PRODUCTS

2.1 BONDING AGENTS

A. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Product that consists of
water-insensitive epoxy adhesive, portland cement, and water-based solution of corrosion-
inhibiting chemicals that forms a protective film on steel reinforcement.

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



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

CONCRETE REHABILITATION 03930 - 4

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

a. Sika Corporation; Armatec 110 EpoCem.
b. Sonneborn, Div. of ChemRex; Sonoprep.

B. Mortar Scrub-Coat:  Slurry paste from mixed repair mortar or concrete that is to be used for the
repairs.

2.2 PATCHING MORTAR

A. Patching Mortar, General:

1. Unless otherwise indicated, use any of the products specified in this Article.
2. Overhead/Vertical Patching Mortar:  For overhead repairs, use patching mortar

recommended by manufacturer for overhead use and as specified in this Article.
3. Coarse Aggregate for Adding to Patching Mortar:  Washed aggregate complying with

ASTM C 33, Size No. 8, Class 5S.  Add only as permitted by patching mortar
manufacturer.

B. Cementitious Patching Mortar:  Packaged, dry mix complying with ASTM C 928.

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

a. Cementitious Patching Mortar:

1) Sika Corporation; Sikarepair 223 with SikaLaytex R, Sikarepair SHB with
SikaLaytex R, or Sikacrete 211.

2) MBT Protection and Repair, Div. of ChemRex; Emaco S66 CI,
Emaco S77 CI, or Emaco S88 CI.

C. Polymer-Modified, Cementitious Patching Mortar:  Packaged, dry mix complying with
ASTM C 928, that contains a non-redispersible latex additive as either a dry powder or a
separate liquid that is added during mixing.

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

2. Products:  Subject to compliance with requirements, provide one of the following:
a. Sika Corporation; SikaTop 121 Plus, SikaTop 122 Plus, SikaTop 123 Plus, or

SikaTop 126 Plus.

b. MBT Protection and Repair, Div. of ChemRex; Emaco R320 CI or
Emaco R350 CI.
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2.3 CONCRETE

A. Concrete Materials and Admixtures:  Comply with Division 3 Section "Miscellaneous Cast-In-
Place Concrete."

B. Steel and Fiber Reinforcement and Reinforcement Accessories:  Comply with Division 3
Section "Miscellaneous Cast-In-Place Concrete."

C. Form-Facing Materials:  Comply with Division 3 Section "Miscellaneous Cast-In-Place
Concrete."

2.4 MISCELLANEOUS MATERIALS

A. Epoxy Crack Injection Adhesive:  ASTM C 881/C 881M, Type I, Grade 1, except for gel time,
solvent free.

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

a. MBT Protection and Repair, Div. of ChemRex; Concresive Standard LVI or SCB
Concresive 1380.

b. Sika Corporation; Sikadur 35, Hi-Mod LV, Sikadur 35, Hi-Mod LV LPL,
Sikadur 52, or Sikadur Injection Gel.

B. Bolts, Nuts, and Washers:  Carbon steel; ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6), for bolts; ASTM A 563 (ASTM A 563M), Grade A, for nuts; and ASTM F 436
(ASTM F 436M) for washers; hot-dip or mechanically zinc coated.

C. Postinstalled Anchors:  Chemical anchors, made from 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 A1 or A4) for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, for
anchors, with capability to sustain, without failure, a load equal to four times the load imposed,
as determined by testing per ASTM E 488, conducted by a qualified independent testing
agency.

2.5 MIXES

A. Mix products, in clean containers, according to manufacturer's written instructions.

1. Add  clean  silica  sand  and  coarse  aggregates  to  products  only  as  recommended  by
manufacturer.

2. Do not add water, thinners, or additives unless recommended by manufacturer.
3. When practical, use manufacturer's premeasured packages to ensure that materials are

mixed in proper proportions.  When premeasured packages are not used, measure
ingredients using graduated measuring containers; do not estimate quantities or use
shovel or trowel as unit of measure.
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4. Do not mix more materials than can be used within recommended open time.  Discard
materials that have begun to set.

B. Mortar Scrub-Coat:  Slurry paste from mixed repair mortar or concrete that is to be used for the
repairs.

C. Dry-Pack Mortar:  Mix with just enough liquid to form damp cohesive mixture that can be
squeezed by hand into a ball but is not plastic.

D. Concrete:  Comply with Division 3 Section “Miscellaneous Cast-In-Place Concrete."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Notify Engineer seven days in advance of dates when areas of deteriorated or delaminated
concrete and deteriorated reinforcing bars will be located.

B. Locate areas of deteriorated or delaminated concrete using hammer or chain drag sounding and
mark boundaries.  Chip own at edges until sound concrete is exposed. Mark areas for removal
by simplifying and squaring off boundaries.  At columns and walls make boundaries level and
plumb, unless otherwise indicated.

C. Locate at least three reinforcing bars using a pachometer, and drill test holes to determine depth
of cover.  Calibrate pachometer, using depth of cover measurements, and verify depth of cover
in removal areas using pachometer.

3.2 PREPARATION

A. Protect people, motor vehicles, equipment, surrounding construction, Project site, plants, and
surrounding buildings from injury resulting from concrete rehabilitation work.

1. Erect and maintain temporary protective covers over pedestrian walkways and at points
of entrance and exit for people and vehicles, unless such areas are made inaccessible
during the course of concrete rehabilitation work.  Construct covers of tightly fitted, 3/4-
inch (19-mm) exterior-grade plywood supported at 16 inches (405 mm) o.c. and covered
with asphalt roll roofing.

2. Protect adjacent equipment and surfaces by covering them with heavy polyethylene film
and waterproof masking tape.  If practical, remove items, store, and reinstall after
potentially damaging operations are complete. Do not cover autos without written
permission from the Owner.

3. Neutralize and collect alkaline and acid wastes according to requirements of authorities
having jurisdiction, and dispose of by legal means off Owner's property.

4. Dispose of runoff from wet operations by legal means and in a manner that prevents soil
erosion, undermining of paving and foundations, damage to landscaping, and water
penetration into building interiors.
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5. Collect runoff from wet operations and dispose of by legal means off Owner's property.

B. Shoring:  Install temporary supports before beginning concrete removal.

C. Concrete Removal:

1. Remove deteriorated and delaminated concrete by breaking up and dislodging from
reinforcement.  Avoid chipping on steel reinforcement that can cause vibration and
require additional removal of concrete.

2. Saw-cut perimeter of damaged areas after extent of deteriorated concrete is confirmed.
Saw-cut  perimeter  of  repair  area  to  a  depth  of  at  least  1/2  inch  (13  mm).   Make  cuts
perpendicular to concrete surfaces and no deeper than cover on reinforcement.

3. Remove additional concrete, if necessary, to provide a depth of removal of at least 1/2
inch (13 mm) over entire removal area.

4. Where half or more of the perimeter of reinforcing bar is exposed, bond between
reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded more
than tightly bonded light rust, remove concrete from entire perimeter of bar and to
provide at least a 3/4-inch (19-mm) clearance around bar.

5. Test areas where concrete has been removed by tapping with brick chipping hammer, and
remove additional concrete until unsound and disbonded concrete is completely removed.

6. Provide  fractured  aggregate  surfaces  with  a  profile  of  at  least  1/8  inch  (3  mm)  that  are
approximately perpendicular or parallel to original concrete surfaces.  At columns and
walls, make top and bottom surfaces or repair area level, unless otherwise directed.

7. Thoroughly clean removal areas of loose concrete, dust, and debris.

D. Reinforcing Bar Preparation:  Remove loose and flaking rust from reinforcing bars by high-
pressure water cleaning, abrasive blast cleaning, needle scaling, or wire brushing until only
tightly bonded light rust remains.

1. Where section loss of reinforcing bar is more than 20 percent, or 15 percent in 2 or more
adjacent bars, provide supplemental reinforcement as directed by Engineer.  Remove
additional concrete as necessary to provide at least 3/4-inch (19-mm) clearance at
existing and replacement bars.  Splice replacement bars to existing bars according to
ACI 318 (ACI 318M), by lapping, welding, or using mechanical couplings.

E. Severely Corroded Metal and/or Steel Removal and Preparation:

1. Where Possible, remove loose and flaking rust from metal/steel elements embedded in
concrete by high-pressure water cleaning, abrasive blast cleaning, needle scaling, or wire
brushing until only tightly bonded light rust remains.  Place overhead patching mortar in
recessed area as described in Item 3.3 below

2. Where it is not possible to remove the scaled corrosion, as described above, completely
remove the embedded metal from the concrete and place overhead patching mortar in
recessed area as described in Item 3.3 below.
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3.3 APPLICATION

A. General:  Comply with manufacturer's written instructions and recommendations for application
of products, including surface preparation.

B. Epoxy-Modified, Cementitious Bonding and Anticorrosion Agent:  Apply to reinforcing bars
and other metal elements embedded in the concrete by stiff brush or hopper spray according to
manufacturer's written instructions.  Apply to reinforcing bars in two coats, allowing first coat
to dry two to three hours before applying second coat.  Allow to dry before placing patching
mortar or concrete.

C. Surface Preparation:

1. Mortar Scrub-Coat:  Dampen repair area and surrounding concrete 6 inches (150 mm)
beyond repair area.  Remove standing water and apply scrub-coat with a stiff brisled
brush, scrubbing it into surface and thoroughly coating repair area, especially edge
surfaces.  If scrub-coat dries, recoat before applying patching mortar or concrete.

2. Wetting Form & Pour Repair areas:  Keep existing concrete surfaces continually moist
for 15 to 20 minutes prior to placing repair mortar in forms.

D. Patching Mortar:  Unless otherwise recommended by manufacturer, apply as follows:

1. Wet substrate thoroughly and then remove standing water.  Scrub a slurry of neat
patching mortar into substrate, filling pores and voids.

2. Place patching mortar by troweling toward edges of patch to force intimate contact with
edge  surfaces.   For  large  patches,  fill  edges  first  and  then  work  toward  center,  always
troweling toward edges of patch.  At fully exposed reinforcing bars, force patching
mortar to fill space behind bars by compacting with trowel from sides of bars.

3. For vertical patching, place material in lifts of not more than 1-1/2 inches (38 mm) nor
less than 1/4 inch (6 mm).  Do not feather edge.

4. For overhead patching, place material in lifts of not more than 1-1/2 inches (38 mm) nor
less than 1/4 inch (6 mm).  Do not feather edge.

5. After each lift is placed, consolidate material and screed surface.
6. Where multiple lifts are used, score surface of lifts to provide a rough surface for

application of subsequent lifts.  Allow each lift to reach final set before placing
subsequent lifts.

7. Where multiple lifts are required, only fill the edge of the repair area level with the lift
installed.  The edges of the repair area shall only be brought up to the surface of the
existing concrete with the final lift.  Do not feather edge any lift.

8. Allow surfaces  of  lifts  that  are  to  remain  exposed  to  become  firm and  then  finish  to  a
smooth surface with a wood or sponge float.

9. Wet-cure cementitious patching materials, including polymer-modified, cementitious
patching materials, for not less than seven days by water-fog spray or water-saturated
absorptive cover.

10. Grind finished repair to match adjoining existing concrete without a noticeable offset in
the surface.

E. Dry-Pack Mortar:  Use for deep cavities and where indicated.  Unless otherwise recommended
by manufacturer, apply as follows:
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1. Provide forms where necessary to confine patch to required shape.
2. Wet substrate and forms thoroughly and then remove standing water.
3. Place dry-pack mortar into cavity by hand, and compact into place with a hardwood drive

stick and mallet or hammer.  Do not place more material at a time than can be properly
compacted.  Continue placing and compacting until patch is approximately level with
surrounding surface.

4. After cavity is filled and patch is compacted, trowel surface to match profile and finish of
surrounding concrete.  A thin coat of patching mortar may be troweled into the surface of
patch to help obtain required finish.

5. Wet-cure patch for not less than seven days by water-fog spray or water-saturated
absorptive cover.

F. Concrete:  Place according to Division 3 Section "Miscellaneous Cast-In-Place Concrete " and
as follows:

1. Apply epoxy-modified, cementitious bonding and anticorrosion agent to reinforcement.
2. Apply mortar scrub-coat to concrete substrate.
3. Use vibrators to consolidate concrete as it is placed.
4. At unformed surfaces, screed concrete to produce a surface that when finished with

patching mortar will match required profile and surrounding concrete.
5. Where approved by Engineer, place concrete by form and pump method.

a. Design and construct forms to resist pumping pressure in addition to weight of wet
concrete.  Seal joints and seams in forms and junctions of forms.

b. Pump concrete into place, releasing air from forms as concrete is introduced.
When formed space is full, close air vents and pressurize to 14 psi (96 kPa).

6. Wet-cure concrete for not less than seven days by leaving forms in place or keeping
surfaces continuously wet by water-fog spray or water-saturated absorptive cover.

7. Fill placement cavities with dry-pack mortar and repair voids with patching mortar.
Finish to match surrounding concrete.

8. Grind finished repair to match adjoining existing concrete without a noticeable offset in
the surface.

G. Epoxy Crack Injection:  Comply with manufacturer's written instructions and the following:

1. Clean areas to receive capping adhesive of oil, dirt, and other substances that would
interfere with bond, and clean cracks with oil-free compressed air or low-pressure water
to remove loose particles.

2. Place injection ports as recommended by epoxy manufacturer, spacing no farther apart
than thickness of member being injected.  Seal injection ports in place with capping
adhesive.

3. Seal  cracks  at  exposed  surfaces  with  a  ribbon  of  capping  adhesive  at  least  1/4  inch  (6
mm) thick by 1 inch (25 mm) wider than crack.

4. Inject cracks wider than 0.003 inch (0.075 mm) to a depth of 8 inches (200 mm) or to a
width of less than 0.003 inch (0.075 mm), whichever is less.

5. Inject epoxy adhesive, beginning at widest part of crack and working toward narrower
parts.  Inject adhesive into ports to refusal, capping adjacent ports when they extrude
epoxy.  Cap injected ports and inject through adjacent ports until crack is filled.
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6. After epoxy adhesive has set, remove injection ports and grind surfaces as required to
match existing adjacent surfaces.

3.4 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified testing agency to sample materials and perform
tests as follows:

1. Patching Mortar, Packaged Mixes:  Three randomly selected samples tested according to
ASTM C 928.

2. Patching Mortar, Field Mixed:  Three randomly selected samples tested for compressive
strength according to ASTM C 109/C 109M.

3. Concrete:  As specified in Division 3 Section "Miscellaneous Cast-In-Place Concrete."
4. Epoxy Crack Injection:  Core drilled samples to verify proper installation.

a. Testing Frequency:  1 sample for each 100 feet (30 m) of crack injected.
b. Where samples are taken, fill holes with epoxy mortar.

END OF SECTION 03930
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SECTION 05120 - STRUCTURAL STEEL

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes structural steel.

1.2 SUBMITTALS

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

B. Shop Drawings:  Show fabrication of structural-steel components.

C. Welding certificates.

D. Source quality-control test reports.

1.3 QUALITY ASSURANCE

A. Fabricator Qualifications:  A qualified fabricator who participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category Sbd.

B. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel."

C. Comply with applicable provisions of AISC's "Code of Standard Practice for Steel Buildings
and Bridges."

D. Preinstallation Conference:  Conduct conference at project site or other approved location.

PART 2 - PRODUCTS

2.1 STRUCTURAL-STEEL MATERIALS

A. Wide Flange Shapes: ASTM A 992/A 992M, Grade 50 (344)

B. Channels, Angles:  ASTM A 36/A 36M ASTM A 572/A 572M, Grade 36 (248).

C. Plate and Bar:  ASTM A 36/A 36M ASTM A 572/A 572M, Grade 36 (248).

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B , structural tubing.

E. Welding Electrodes:  Comply with AWS requirements.
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2.2 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), and ASTM F 436
(ASTM F 436M) hardened carbon-steel washers.

B. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished
carbon steel; AWS D1.1, Type B.

C. Unheaded Anchor Rods:  ASTM F 1554, Grade 36.

1. Configuration:  Straight with plate washers or hooked as indicated.

2.3 PRIMER

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer for
non-visible structural steel.

B. Primer: As required to comply with steel structures painting council to achieve SP-6
commercial finish as indicated for visible structural steel.  Color: as directed.

2.4 FABRICATION

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's
“Load and Resistance Factor Design Specification for Structural Steel Buildings."

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances,
appearance, and quality of welds and for methods used in correcting welding work.

2.5 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded
members to a depth of 2 inches (50 mm).

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials.

B. Surface  Preparation:   Clean  surfaces  to  be  painted.   Remove  loose  rust  and  mill  scale  and
spatter,  slag,  or  flux  deposits.   Prepare  surfaces  according  to  the  following  specifications  and
standards:

1. SSPC-SP 2, "Hand Tool Cleaning” for non-visible structural steel.
2. SSPC-SP 3, "Power Tool Cleaning” for non-visible structural steel.
3. SSPC-SP-6 “Commercial” for visible structural steel.
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C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a dry film thickness of not
less than 1.5 mils (0.038 mm).  Use priming methods that result in full coverage of joints,
corners, edges, and exposed surfaces.

2.6 SOURCE QUALITY CONTROL

A. Owner will engage an independent testing and inspecting agency to perform shop tests and
inspections and prepare test reports.  Comply with testing and inspection requirements of Part 3,
Article "Field Quality Control."

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

C. In addition to visual inspection, shop-welded shear connectors will be tested and inspected
according to requirements in AWS D1.1 for stud welding.

PART 3 - EXECUTION

3.1 ERECTION

A. Examination:  Verify elevations of concrete- and masonry-bearing surfaces and locations of
anchor rods, bearing plates, and other embedments, with steel erector present, for compliance
with requirements.

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

B. Set structural steel accurately in locations and to elevations indicated and according to AISC's
"Code of Standard Practice for Steel Buildings and Bridges" and "Load and Resistance Factor
Design Specification for Structural Steel Buildings."

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for
Steel Buildings and Bridges."

3.2 FIELD CONNECTIONS

A. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances,
appearance, and quality of welds and for methods used in correcting welding work.

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and "
Load and Resistance Factor Design Specification for Structural Steel Buildings" for
bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces
adjacent to field welds.
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3.3 FIELD QUALITY CONTROL

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to
inspect field welds and bolted connections.

B. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.

1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the
following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection:  ASTM E 165.
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on

finished weld.  Cracks or zones of incomplete fusion or penetration will not be
accepted.

c. Ultrasonic Inspection:  ASTM E 164.
d. Radiographic Inspection:  ASTM E 94.

C. Correct deficiencies in Work that test reports and inspections indicate does not comply with the
Contract Documents.

END OF SECTION 05120
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SECTION 07142 - HOT FLUID-APPLIED RUBBERIZED ASPHALT WATERPROOFING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Rubberized-asphalt waterproofing membrane, reinforced.
2. Molded-sheet drainage panels.

B. Related Sections:

1. Division 07 Section "Joint Sealants" for joint-sealant materials and installation.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include manufacturer's written instructions
for evaluating, preparing, and treating substrate, technical data, and tested physical and
performance properties of waterproofing.

B. Shop Drawings:  Show locations and extent of waterproofing.  Include details for substrate
joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins to adjoining
waterproofing, and other termination conditions.

C. Samples:  For the following products in manufacturer's standard sizes unless otherwise
indicated:

1. Flashing sheet.
2. Membrane-reinforcing fabric.
3. Drainage panel.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer testing agency.

B. Product Test Reports:  For waterproofing, based on evaluation of comprehensive tests
performed by a qualified testing agency.
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C. Field quality-control reports.

D. Warranties:  Sample of special warranties.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm that is approved or licensed by manufacturer for installation of
waterproofing required for this Project and is eligible to receive special warranties specified.

B. Source Limitations:  Obtain waterproofing materials sheet flashings, protection course and
molded-sheet drainage panels from single source from single manufacturer.

C. Mockups:
1. Install waterproofing to 100 sq. ft. (9.3 sq. m) of deck to demonstrate surface preparation,

crack and joint treatment, corner treatment, thickness, texture, and execution quality.
a. If Engineer determines mockups do not comply with requirements, reapply

waterproofing until mockups are approved.
b. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Engineer specifically approves such
deviations in writing.

c. Approved mockups may become part of the completed Work if undisturbed at time
of Substantial Completion.

D. Preinstallation Conference:  Conduct conference at Project site.

1. Review waterproofing requirements including surface preparation, substrate condition
and pretreatment, minimum curing period, forecasted weather conditions, special details
and sheet flashings, installation procedures, testing and inspection procedures, and
protection and repairs.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store liquid materials in their original undamaged containers in a clean, dry, protected location
and within the temperature range required by waterproofing manufacturer.

B. Remove and replace liquid materials that cannot be applied within their stated shelf life.

C. Protect stored materials from direct sunlight.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate
temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a
damp or wet substrate, or when temperature is below 0 deg F (minus 18 deg C).

1. Do not apply waterproofing in snow, rain, fog, or mist.
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B. Maintain adequate ventilation during application and curing of waterproofing materials.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or
replace waterproofing and sheet flashings that do not comply with requirements or that fail to
remain watertight within specified warranty period.
1. Warranty includes removing and reinstalling protection board, drainage panels, fill, and

concrete / pavers over tunnel.
2. Warranty Period:  Twenty (20) years from date of Substantial Completion.

B. Special Installer's Warranty:  Specified form, on warranty form at end of this Section, signed by
Installer, covering Work of this Section, for warranty period of two years.

1. Warranty includes removing and reinstalling protection board, drainage panels, and
concrete over tunnel.

PART 2 - PRODUCTS

2.1 WATERPROOFING MEMBRANE

A. Hot Fluid-Applied, Rubberized-Asphalt Waterproofing Membrane:  Single component; 100
percent solids; hot fluid-applied, rubberized asphalt.

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

a. American Hydrotech, Inc.; Monolithic Membrane 6125.
b. Carlisle Coatings & Waterproofing Inc.; CCW-500R.
c. Tremco Incorporated; Tremproof 150.

2.2 FLASHING SHEET MATERIALS

A. Elastomeric Flashing Sheet:  50-mil- (1.3-mm-) minimum, uncured sheet neoprene as follows:

1. Tensile Strength:  1400 psi (9.6 MPa) minimum; ASTM D 412, Die C.
2. Elongation:  300 percent minimum; ASTM D 412.
3. Tear Resistance:  125 psi (860 kPa) minimum; ASTM D 624, Die C.
4. Brittleness:  Does not break at minus 30 deg F (34 deg C); ASTM D 2137.

2.3 AUXILIARY MATERIALS

A. Primer:  ASTM D 41, asphaltic primer.

B. Elastomeric Sheet:  50-mil- (1.3-mm-) minimum, uncured sheet neoprene as follows:
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1. Tensile Strength:  1400 psi (9.6 MPa) minimum; ASTM D 412, Die C.
2. Elongation:  300 percent minimum; ASTM D 412.
3. Tear Resistance:  125 psi (860 kPa) minimum; ASTM D 624, Die C.
4. Brittleness:  Does not break at minus 30 deg F (34 deg C); ASTM D 2137.

C. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or aluminum
termination bars; approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors.

D. Sealants and Accessories:  Manufacturer's recommended sealants and accessories.

E. Reinforcing Fabric:  Manufacturer's recommended, spun-bonded polyester fabric.

F. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-
asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

1. Thickness:  1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm),
nominal, elsewhere.

G. Protection Course:  Manufacturer's standard, 80- to 90-mil- (2.0- to 2.3-mm-) thick, fiberglass-
reinforced rubberized asphalt or modified bituminous sheet.

2.4 MOLDED-SHEET DRAINAGE PANELS

A. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite
subsurface drainage panels consisting of a nonwoven, needle-punched geotextile facing with an
apparent opening size not exceeding No. 70 (0.21-mm) sieve, laminated to one side with or
without a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-
plastic-sheet drainage core, with a vertical flow rate of 9 to 15 gpm/ft. (112 to 188 L/min.
per m).

PART 3 - EXECUTION

3.1 EXAMINATION

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

1. Verify that concrete has cured and aged for minimum time period recommended by
waterproofing manufacturer.

2. Verify that substrate is visibly dry and free of moisture.  Test for capillary moisture by
plastic sheet method according to ASTM D 4263.

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

A. Clean and prepare substrates according to manufacturer's written instructions.  Provide clean,
dust-free, and dry substrate for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray
affecting other construction.

C. Close off deck drains and other deck penetrations to prevent spillage and migration of
waterproofing fluids.

D. Remove grease, oil, form-release agents, paints, curing compounds, and other penetrating
contaminants or film-forming coatings from concrete.

1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine aggregate
according to ASTM D 4259 with a self-contained, recirculating, blast-cleaning apparatus.
Remove material to provide a sound surface free of laitance, glaze, efflorescence, curing
compounds, concrete hardeners, or form-release agents.  Remove remaining loose
material and clean surfaces according to ASTM D 4258.

E. Remove fins, ridges, and other projections and fill honeycomb, aggregate pockets, and other
voids.

3.3 JOINTS, CRACKS, AND TERMINATIONS

A. Prepare and treat substrates to receive waterproofing membrane, including joints and cracks,
deck drains, corners, and penetrations according to manufacturer's written instructions.

1. Rout and fill joints and cracks in substrate.  Before filling, remove dust and dirt according
to ASTM D 4258.

2. Adhere strip of elastomeric sheet to substrate in a layer of hot rubberized asphalt.  Extend
elastomeric sheet a minimum of 6 inches (150 mm) on each side of moving joints and
cracks or joints and cracks exceeding 1/8 inch (3 mm) thick, and beyond deck drains and
penetrations.  Apply second layer of hot fluid-applied, rubberized asphalt over
elastomeric sheet.

3. Embed strip of reinforcing fabric into a layer of hot rubberized asphalt.  Extend
reinforcing fabric a minimum of 6 inches (150 mm) on each side of nonmoving joints and
cracks not exceeding 1/8 inch (3 mm) thick, and beyond roof drains and penetrations.

a. Apply second layer of hot fluid-applied, rubberized asphalt over reinforcing fabric.

B. At discontinuous deck-to-wall or deck-to-deck joints, bridge joints with elastomeric sheet
extended a minimum of 6 inches (150 mm) on each side of joints and adhere to substrates in a
layer of hot rubberized asphalt.  Apply second layer of hot fluid-applied, rubberized asphalt
over elastomeric sheet.
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3.4 FLASHING INSTALLATION

A. Install elastomeric flashing sheets at terminations of waterproofing membrane according to
manufacturer's written instructions.

B. Prime substrate with asphalt primer.

C. Install elastomeric flashing sheet and adhere to deck and wall substrates in a layer of hot
rubberized asphalt.

D. Extend elastomeric flashing sheet up walls or grade beams as shown on drawings.

E. Install termination bars and mechanically fasten to top of protection board and drainage panel
fabric at perimeter of foundations and air shaft walls.

3.5 MEMBRANE APPLICATION

A. Apply primer, at manufacturer's recommended rate, over prepared substrate and allow to dry.

B. Heat and apply rubberized asphalt according to manufacturer's written instructions.

1. Heat rubberized asphalt in an oil- or air-jacketed melter with mechanical agitator
specifically designed for heating rubberized asphalt.

C. Start application with manufacturer's authorized representative present.

D. Reinforced Membrane:  Apply hot rubberized asphalt to substrates and adjoining surfaces
indicated.  Spread to a thickness of 90 mils (2.3 mm); embed reinforcing fabric, overlapping
sheets 2 inches (50 mm); spread another 125-mil- (3.2-mm-) thick layer to provide a uniform,
reinforced, seamless membrane 215 mils (5.5 mm) thick.

E. Apply the hot rubberized reinforced asphalt waterproofing system over prepared joints and up
wall terminations and vertical surfaces to heights indicated or required by manufacturer.
Include the reinforcement in all wall applications unless noted otherwise.

F. Cover waterproofing with protection course set into a layer of hot rubberized asphalt with
overlapped joints before membrane is subject to construction or vehicular traffic or installation
of drainage panel.

3.6 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck
substrate according to manufacturer's written instructions.  Use methods that do not penetrate
waterproofing.  Lap edges and ends of geotextile to maintain continuity of cores with less than a
1/2” separation.  Protect installed molded-sheet drainage panels during subsequent construction.
Lay drainage panels crosswise (not lengthwise) over tunnel and down a minimum of 18” on
each side.
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1. Pull back fabric at edges of drainage panel, interlock panels, and recover joints with
fabric  as  required.   Do  not  allow  panels  to  be  placed  with  a  void  area  or  separation
between panels.

2. For horizontal and vertical applications, install protection course before installing
drainage panels.

3.7 FIELD QUALITY CONTROL

A. Engage a full-time site representative qualified by waterproofing membrane manufacturer to
inspect substrate conditions; surface preparation; and application of the membrane, flashings,
protection, and drainage components; furnish daily reports to Engineer.

B. Flood Testing:  Flood test each deck area for leaks, according to recommendations in
ASTM D 5957, after completing and protecting waterproofing but before overlaying
construction is placed.  Install temporary containment assemblies, plug or dam drains, and flood
with potable water.

1. Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch (25
mm) and not exceeding a depth of 6 inches (150 mm).  Maintain 2 inches (50 mm) of
clearance from top of sheet flashings.

2. Flood each area for 24 hours.
3. After flood testing, repair leaks, repeat flood tests, and make further repairs until

waterproofing installation is watertight.

C. Owner will engage an independent testing agency to observe flood testing and examine
underside of decks and terminations for evidence of leaks during flood testing.

3.8 CLEANING AND PROTECTION

A. Protect waterproofing from damage and wear during remainder of construction period.

B. Protect installed drainage panels from damage due to UV light, harmful weather exposures,
physical abuse, and other causes.  Provide temporary coverings where panels will be subject to
abuse and cannot be concealed and protected by permanent construction immediately after
installation.

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

END OF SECTION 07142
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Urethane joint sealants.

1.2 PRECONSTRUCTION TESTING

A. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to
Project joint substrates.  Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in
ASTM C 1521.

1.3 SUBMITTALS

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

B. Samples:  For each kind and color of joint sealant required.

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

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

D. Product test reports.

E. Field-adhesion test reports.

F. Warranties.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Qualified according to ASTM C 1021 to conduct the testing
indicated.

B. Preinstallation Conference:  Conduct conference at Project site.
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1.5 WARRANTY

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

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

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with
performance and other requirements specified in this Section within specified warranty period.

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

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. VOC  Content  of  Sealants:   Provide  sealants  and  sealant  primers  for  use  inside  the
weatherproofing system that comply with the following limits for VOC content when calculated
according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):

1. Architectural Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.

2.2 URETHANE JOINT SEALANTS

A. Urethane Joint Sealant:  ASTM C 920.

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

a. Sika Corporation; Construction Products Division.

b. BASF Construction Chemicals, LLC - Building Systems.

2. Type:  Multicomponent (M).
3. Grade:  Nonsag (NS).
4. Class:  25.
5. Uses Related to Exposure:  Traffic (T).
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2.3 JOINT SEALANT BACKING

A. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface
skin), and of size and density to control sealant depth and otherwise contribute to producing
optimum sealant performance.

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant
manufacturer.

2.4 MISCELLANEOUS MATERIALS

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

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials.

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

PART 3 - EXECUTION

3.1 PREPARATION

A. Rout and seal: rout out joint by mechanical means as required to leave straight sides and edges.

B. Grind sides of joints (old and new) to remove surface contaminants

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

1. Remove laitance and form-release agents from concrete.
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants.

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

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



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

JOINT SEALANTS 07920 - 4

3.2 INSTALLATION

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

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

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

replace them with dry materials.

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

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

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

optimum sealant movement capability.

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

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

discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise

indicated.

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

3.3 FIELD QUALITY CONTROL

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:

1. Extent of Testing:  Test completed and cured sealant joints as follows:

a. Perform 2 tests for each kind of sealant and joint substrate.
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2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in
ASTM C 1521.

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from
testing or noncompliance with other indicated requirements will be considered satisfactory.
Remove sealants that fail to adhere to joint substrates during testing or to comply with other
requirements.  Retest failed applications until test results prove sealants comply with indicated
requirements.

3.4 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.

1. Joint Locations:

a. Concrete slab edges.
b. Joints.
c. Concrete slab cracks.

2. Joint Sealant:  Urethane.
3. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range of colors.

END OF SECTION 07920
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SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

Sections of other Divisions which relate to mechanical work apply to the work of this
section.  See various Sections on structural work, finish materials, etc.

1.2 SUMMARY:  This Section specifies the basic requirements for mechanical installations and includes
requirements common to more than one section of Division 15000.  It expands and supplements the
requirements of Division 01000.

This Division does not define, nor is it limited by, trade jurisdictions.  All work described herein is a
part of the General Contract and is required of the Contractor regardless.

1.3 DESCRIPTION OF PROJECT:  The mechanical work described in these mechanical specifications
is for a project located at the State Capital in Salt Lake City, Utah.  Design weather conditions are:
95o db, 62o wb, and winter 3oF.  Altitude readings, unless otherwise noted, are for an elevation of
4,600 feet above sea level.

1.4 CODES AND PERMITS, AUTHORITIES HAVING JURISDICTION:

A. Perform the mechanical work in strict accordance with the applicable provisions of the
various codes ordinances and adoptions pertaining to the project location in effect on the
date of invitation for bids.  Provide all materials and labor necessary to comply with rules,
regulations and ordinances.  Where the drawings and/or specifications indicate materials or
construction in excess of code requirements, the drawings and/or specifications govern.

B. Hold and save the Owner and Architect/Engineer free and harmless from liability of any
nature or kind arising from failure to comply with codes and ordinances.

C. Secure all permits necessary for the prosecution of the work under this contract.  Owner to
pay all fees including connection fees related to utility hookups.

D. Reference Standards:

American Welding Society
International Mechanical Code/State Code
International Building Code/State Code
International Plumbing Code
International Fuel Code
Local/State Plumbing Code
Local Fuel Utility Regulations
Local Power Utility Regulations
American Gas Association
ASME Codes for Pressure Vessels and Piping
ANSI B31.1 Piping
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E. Final inspection by the Engineer will not be made nor Certificate of Substantial Completion
issued until certificates of acceptability from the Authorities having jurisdiction are
delivered.

1.5 DEFINITION OF PLANS AND SPECIFICATIONS:  The mechanical drawings at reduced scale
show the general arrangement of piping, equipment, etc., and shall be followed as closely as the
actual building construction and the work of other trades will permit.  The structural drawings shall
be considered as part of the work insofar as these drawings furnish the Contractor with information
relating to design and construction of the building.

Because of the small scale of the mechanical drawings, it is not possible to indicate all offsets,
fittings and accessories which may be required.  Investigate the structural and finish conditions
affecting the work and arrange the work accordingly, providing such extensions, fittings, valves and
accessories to meet the conditions as may be required. Some small scale work is not shown such as
control conduit and piping, incidental piping, specialties.  Provide as directed by note or
specification.

Examine the actual construction site prior to bidding and obtain an understanding of the conditions
under which the work will be performed.  No allowances will be made for failure to make such
examination.

During construction, verify the dimensions governing the mechanical work at the building. No  extra
compensation shall be claimed or allowed because of differences between actual dimensions and
those indicated on the drawings.  Examine adjoining work on which mechanical work is dependent
for perfect efficiency, and report any work of other trades which must be corrected.  No waiver of
responsibility for defective work shall be claimed nor allowed due to failure to report unfavorable
conditions affecting the mechanical work.

1.6 ROUGH-IN:

A. Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

1.7 MECHANICAL INSTALLATIONS:

A. Coordinate mechanical materials installation with other building components.

B. Verify all dimensions by field measurements.

C. Coordinate the installation of required supporting with new and existing work.

D. Sequence, coordinate, and integrate installations of mechanical materials for efficient flow of
the Work.

E. Coordinate the cutting and patching of building components to accommodate installation of
mechanical materials.

F. Where mounting heights are not detailed or dimensioned, install mechanical services to
provide the maximum space possible between tunnel ceiling and highest piping.

G. Coordinate the installation of mechanical materials other installations.
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1.8 ACCESSIBILITY:

A. Install materials to provide required access for servicing and maintenance.

B. Establish required clearance to all new and existing installations involving operation and
maintenance.

1.9 CHANGE ORDERS:  See General Conditions.

1.10 ALTERNATIVE CONSTRUCTION/SUBSTITUTION:  These documents outline a way in which
the Owner may be delivered a functional and reliable facility.  Drawings and specifications describe
reasonable engineering practice for the Contractor to follow.

Coordination between trades may result in periodic needs to adjust the installation from that
indicated, but in no case shall the intended function be compromised.

The Contractor may perceive some work methods which differ from those specified which could save
time and effort.  These may be presented to the Architect with a breakdown of possible cost savings
for review.  Implement only with authorization.

Materials substitutions will generally be covered in a review process prior to bidding.  After bidding,
substitutions shall be proposed only on the basis of definitive cost accounting and implemented only
with authorization.

1.11 SUBMITTALS:  Submittal of shop drawings, product data, and samples will be accepted only from
the Contractor to the Engineer.   Data submitted from subcontractors and material suppliers directly
to the Engineer will not be processed.  Document each transmittal and sign and stamp the submittal
indicating that it has been reviewed and is in compliance with the criteria of the project, any
exceptions being clearly noted.

A. Shop Drawings:  As soon as possible after the contract is awarded, submit to the Engineer,
seven (7) copies of the descriptive literature covering all equipment and materials to be used
in the installation of mechanical systems for this project.  Written confirmation of acceptable
review by the Owner's Representative shall be obtained before ordering, purchasing,
acquiring or installing any such equipment or materials for the project.

Prepare the submittals in an orderly manner after the order of this specification, contained in
a three-ring loose-leaf binder(s) with identification tabs for each item or group of related
items.  Submitted literature shall clearly indicate performance, quality, utility requirements,
dimensions of size, connection points and other information pertinent to effective review.

Review of the Engineer is for general conformance of the submitted equipment of the project
specification; in no way does such approval relieve Contractor of his obligation to furnish
materials that comply in detail to the specification, nor does it relieve the Contractor of his
obligation to determine actual field dimensions and conditions which may affect his work.

B. Record Drawings:  During the course of construction, maintain a set of drawings,
specifications, change orders, shop drawings, addenda, etc., for reference and upon which all
deviations from the original layout are recorded.  Turn these marked-up documents over to
the Engineer at the conclusion of the work so that the original tracings can be revised.  If the
Contractor fails to mark up the prints, reimburse the Engineer for time required to do so.

1.12 GUARANTEE/WARRANTY:  The following guarantee is a part of this specification and is binding
on the part of the Contractor and his assigns:
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"Contractor guarantees that this installation is in accordance with the terms of the Contract and is
free from mechanical defects.  He agrees to replace or repair, to the satisfaction of the Owner's
Representative, any part of this installation which may fail or be determined unacceptable within a
period of one (1) year after final acceptance.  See also the General Conditions of these specifications.
 Failed equipment in the repair or replacement shall be guaranteed for one full year from the date of
recommission."

Compile and assemble the warranties required by Division 15 into a separated set of vinyl covered,
insert sheets, tabulated and indexed for each reference, included in the O & M Manual.

Provide complete warranty information for each item to include product or equipment to include date
of beginning of warranty or bond; duration of warranty or bond; and names, addresses, and telephone
numbers and procedures for filing a claim and obtaining warranty services.

Mechanical systems shall not be considered for substantial completion and initiation of warranty
until they have performed in service continuously without malfunction for at least thirty (30) working
days.

1.13 TESTS AND CERTIFICATIONS:  Make all tests required by code or specification in the presence
of a representative of the Owner, with tests recorded and certified by the Contractor and
Representative.  Involve local authorities where required.

1.14 PERMITS, FEES, LICENSES:  Refer to General Conditions.  See Paragraph 1.4.

1.15 MECHANICAL COORDINATION DRAWINGS:  For the tunnels, prepare and submit a set of
coordination drawings showing major elements, components and systems of mechanical materials in
relationship with other building components (structure, electrical, etc.).  Prepare drawings to an
accurate scale of 1/4" - 1-0" or larger.  Indicate the locations of all equipment and materials,
including clearances for installing and maintaining equipment, servicing and maintaining equipment,
valve stem movement, and similar requirements.  Indicate movement and positioning of large
equipment into the building during construction.

Prepare floor plans, elevations, sections and details to conclusively coordinate and integrate all
installations.  Indicate locations where space is limited, and where sequencing and coordination of
installations are of importance to the efficient flow of the work:

A. Work in tunnels.

B. Pipe expansion joints and loops.

C. Numbered valve location diagrams.

D. General floor plan layouts with piping, lighting, structure, etc.

E. Use drawings to coordinate all affected trades.  Do not work without coordinated drawings.

1.16 SCHEDULING/METHODS OF PROCEDURE:  Where interruptions of service are needed to effect
work of this contract, outline the work, coordinate with other trades, determine the Owners
acceptable downtime and prepare a time based schedule to accomplish the work.  Give notice of a
necessary utility interruption (or shutdown) to any existing system to the owner’s construction
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coordinator not less than 72 hours prior to the proposed shutdown.  This will then be coordinated
with the Capitol Maintenance Department for approval to go ahead with the shutdown or re-
schedule.  Set up for evening, nighttime or weekend hours as necessary to accomplish the work with
minimum disruption.

PART II - GENERAL MECHANICAL MATERIALS AND METHODS

2.1 QUALITY OF MATERIALS AND EQUIPMENT:

A. All materials shall be new unless specifically noted otherwise, and shall be the standard
products of manufacturers regularly engaged in the production of plumbing, heating,
ventilating and air conditioning, and shall be manufactured in the United States of America.

2.2 PROTECTION OF MATERIALS AND EQUIPMENT:

A. Close pipe openings with caps or plugs to prevent lodgement of dirt or trash during the
course of installation.  Cover equipment tightly and protect against dirt, water and chemical
or mechanical injury.  At the completion of the work, materials and deliver in clean condition
for the Owner's acceptance.  Make damage and defects developing before acceptance of the
work good at Contractor's expense.

2.3 QUALIFICATIONS OF WORKMEN:

A. All mechanics shall be capable journeymen, skilled in the work assigned to them.
Apprentices may be used with appropriate direction.

B. Employ no unskilled persons in the work which he is given to do; execute all work in a
skillful and workmanlike manner.  All persons employed upon this work shall be competent,
faithful, orderly and satisfactory to the Owner.  Should the Owner's Representative deem
anyone employed on the work incompetent or unfit for his duties, and so certify, Contractor
shall dismiss him and he shall not be again employed upon the work without permission of
the Owner's Representative.

C. All welders involved in welding of pressure piping systems shall be certified in accordance
with Section IX of the ASME Boiler and Pressure Vessel Code.  Written verification of
successful test completion shall be submitted to Architect prior to initiating work.

2.4 FOREMAN: Dedicate and designate a full-time general mechanical foreman to the Owner's
Representative to be consistently available on site during the life of the project for consultation.  Do
not replace this individual without prior approval from the Owner's Representative.

2.5 USE OF COMMON VENDORS:  Regardless of subcontract delegations, coordinate purchasing
between trades so that equipment and materials of similar nature come from a single vendor,
i.e. valves, etc.  Do not burden the Owner with multiple brands of similar equipment unless so
directed.

2.6 HANGERS AND SUPPORTS (GENERAL):

A. Provide hangers and/or supports for all equipment, piping.  Primary information is contained
in these specifications and on the drawings.
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B. Provide hangers and supports to correlate with seismic restraint and vibration isolation.

2.7 MANUFACTURER'S DIRECTIONS:  Install all components in strict accordance with directions
and recommendations furnished by the manufacturer.  Where such directions are in conflict with the
plans and specifications, report such conflicts to the Engineer who shall direct adjustments as deemed
necessary and desirable.

2.8 FLUSHING AND DRAINING OF SYSTEMS/CLEANING OF PIPING:  Fill, clean and flush and
sterilize where appropriate, all water piping systems with water and drain these systems before they
are placed in operation.  Flushings shall consist of not less than six (6) short, intermittent flushes of
five (5) to ten (10) minutes duration.  Sample and test each flush for cleanliness. Blow out all other
piping systems with compressed air or nitrogen to remove foreign materials that may have been left
or deposited in the piping system during its erection.

2.9 JOBSITE CLEANUP:

A. Keep site clean during progress of work.

B. At the conclusion of work, clean all installation thoroughly.

1. Leave equipment in a factory dock condition.  Correct any damage and touch up or
repaint if necessary.

2. Remove all debris from site.

END OF SECTION 15000
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SECTION 15005 - DEMOLITION

PART I - GENERAL

1.1 SECTION INCLUDES:

A. The extent of the demolition shall be as shown on the drawings and as required to
perform the work.

B. Other than the piping system noted on the drawings all piping systems located in the
tunnels are to remain functional during the construction work.  Selective demolition of
existing piping systems located in the tunnel will be required.

1.2 REFERENCES:

A. Respond to General Conditions, Supplemental General Conditions, Division 1000, etc.

B. Respond to General Requirements of Technical Divisions.

1.3 PROJECT/SITE CONDITIONS:

A. Work areas are in the existing tunnel.   Be familiar with site conditions and be careful in
the work.

1.4 SCHEDULING AND SEQUENCING:

A. The work shall be phased to insure downtime is kept to a minimum.

B. The downtime when authorized can only occur between 6:00 p.m. Thursday and 5:00
a.m. Monday with all systems operational by 5:00 a.m. Monday.

C. Program and schedule any required interruptions of services with Capitol Maintenance
staff 72 hours prior to proposed shutdown.  Do not create unscheduled interruptions or
interference with Capitol functions.

PART II - PRODUCTS

PART III - EXECUTION

3.1 HEATING WATER PIPING:

A. The heating water system in the tunnel will be reworked as noted on the drawings.  Shut
valves, add valves, cap, provide temporary connections, etc. to facilitate the work and
keep downtime in the authorized scheduled parameters.

B. Dispose of removed materials off-site.

C. Chilled water system shall be kept in service at all times.
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3.2 COMPRESSED AIR:

A. Isolate and provide interconnection piping and valve to allow one of the paralleled
compressed air lines to remain in service while the other is relocated.

B. Relocate and reconnect the compressed air line as shown on the drawings.

C. Once the line is relocated and reconnected and all buildings are in working order the
remaining compressed air line shall be removed in 10’-0” section and returned to Owner.

D. Miscellaneous small pieces shall be removed off site.

3.3 NATURAL GAS:

A. The natural gas system in the tunnel will be reworked as noted on the drawings.  Shut
valves, add valves, cap, provide temporary connections, etc. to facilitate the work and
keep downtime in the authorized scheduled parameters.

3.4 MAKE-UP WATER:

A. The cooling tower make-up system will be modified to hang from a new channel strut
system instead of hanging from the ceiling.

3.5 DRAIN SYSTEM:

A. The make-up water to the cooling tower has an automatic drain system which functions
to drain the make-up line to prevent freezing.  The drain line will be modified to hang
from a new channel strut system instead of hanging from the ceiling.

END OF SECTION 15005
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SECTION 15060  - GENERAL PIPES AND FITTINGS

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is Division-15 General Pipes and Fittings section, and is part of each
Division-15 section making reference to pipes and pipe fittings specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

1.2 SUMMARY:

A. This section is generic in that it describes material and installation required by several other
sections of this specification.

B. Types of pipes and pipe fittings specified in this section include the following:

1. Steel Piping
2. Copper Piping
3. Grooved Joint Piping
4. Miscellaneous Piping Materials/Products.

C. Pipes and pipe fittings furnished as part of factory-fabricated equipment, are specified as
part of equipment assembly in other Division-15 sections.

1.3 QUALITY ASSURANCE:

A. Manufacturer's Qualifications:  Firms regularly engaged in manufacture of pipes and pipe
fittings of types and sizes required, whose products have been in satisfactory use in similar
service for not less than 5 years.

B. Installer's Qualifications:

1. Firm with at least three years history of successful experience on projects of similar
nature.

2. Licensed as a firm in the contractor state of origin and in the State of Utah.

3. Have a publicly registered bonding capacity of sufficient amount to cover this work
and all other work in progress by the contractor.

4. All workmen employed on the project to carry state licenses as journeyman or
apprentice pipe fitters with additional certification for welders.

C. Welding Certification:

1. Each welder shall have passed a qualification test within the past six months prior to
working on the project.
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2. The test shall be in accordance with the ASME Boiler and Pressure Vessel Code,
Section IX, "Welding Qualifications", ASME Section VIII, and ANSI 313.

3. The test report shall certify that the welder is qualified to weld the material to be
used at the job site in the positions required (flat, verticle, overhead etc).

4. Submit three copies of each welder's qualification test report to the Project Manager
for approval prior to commencing the work.  No welder shall be used on the project
until so certified.

1.4 SUBMITTALS:

A. Product Data:  Submit manufacturer's technical product data, installation instructions, and
dimensioned drawings for each type of pipe and pipe fitting. Submit piping schedule
showing manufacturer, pipe or tube weight, fitting type, and joint type for each piping
system.

B. Welding Certifications:  Submit reports as required for piping work.

C. Brazing Certifications:  Submit reports as required for piping work.

D. Maintenance Data:  Submit maintenance data and parts lists for each type of mechanical
fitting.  Include this data, product data, and certifications in maintenance manual; in
accordance with requirements of General Conditions.

1.5 REFERENCES:

A. Codes And Standards:

1. Welding:  Qualify welding procedures, welders and operators in accordance with
ASME B31.1, or ASME B31.9, as applicable, for shop and project site welding of
piping work.

2. Brazing:  Certify brazing procedures, brazers, and operators in accordance with
ASME Boiler and Pressure Vessel Code, Section IX, for shop and job-site brazing
of piping work.

3. NSF Labels:  Where plastic piping is indicated to transport potable water, provide
pipes and pipe fittings bearing approval label by National Sanitation Foundation
(NSF).

1.6 DELIVERY, STORAGE, AND HANDLING:

A. Store pipe in a manner to prevent sagging and bending.

B. Store pipe in a manner to prevent dirt and debris from entering piping.  When possible store
steel and copper pipes and tubing inside and protected from weather.  Whether stored inside
or outside elevate above grade and enclose with durable waterproof wrapping.  Raise slightly
one end of sealed piping to prevent accumulations of condensate and pitting where
condensate accumulates.

C. Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by
packaging with durable, waterproof wrapping.
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PART II - PRODUCTS

2.1 GENERAL:

A. Piping Materials:  Provide pipe and tube of type, joint type, grade, size and weight (wall
thickness or Class) indicated for each service.  Where type, grade or class is not indicated,
provide proper selection as determined by Installer for installation requirements, and comply
with governing regulations and industry standards.  Use United States (domestic)
manufactured pipe only.  Do not use foreign made pipe.

B. Pipe/Tube Fittings:  Provide factory-fabricated fittings of type, materials, grade, class and
pressure rating indicated for each service and pipe size.  Provide sizes and types matching
pipe, tube, valve or equipment connection in each case. Where not otherwise indicated,
comply with governing regulations and industry standards for selections, and with pipe
manufacturer's recommendations where applicable.  Use domestic manufactured fittings
only.  Do not use foreign manufactured fittings.

2.2 STEEL PIPES AND PIPE FITTINGS:

A. Black Steel Pipe:  Seamless or ERW, ASTM A 53.

B. Galvanized Steel Pipe:  ASTM A 53.

C. Galvanized Seamless Steel Pipe:  ASTM A 53.

D. Electric-Resistance-Welded Steel Pipe:  ASTM A 135.

E. Electric-Fusion-Welded Steel Pipe:  ASTM A 671, A 672, or A 691.

F. Malleable-Iron Threaded Fittings:  ANSI B16.3; plain or galvanized as indicated.

G. Unions:  ANSI B16.39; 300 lb. ground joint malleable iron, hexagonal, selected by Installer
for proper piping fabrication and service requirements, including style, end connections, and
metal-to-metal seats (iron, bronze or brass); plain or galvanized as indicated.

H. Dielectric Unions:  175 psig WSP at 250oF.  Equal to Walter Vallet Company V-line
insulating coupling.

I. Threaded Pipe Plugs:  ANSI B16.14.

J. Steel Flanges/Fittings:  ANSI B16.5, including bolting and gasketing of the following
material group, end connection and facing, except as otherwise indicated.

1. Material Group:  Group 1.1.

2. End Connections:  Buttwelding.

3. Facings:  Raised-face.

4. Steel Pipe Flanges For Waterworks Service:  AWWA C207.

K. Forged-Steel and Threaded Fittings:  ANSI B16.11, except MSS SP-79 for threaded reducer
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inserts; rated to match schedule of connected pipe.

L. Forged Branch-Connection Fittings:  Except as otherwise indicated, provide type as
determined by Installer to comply with installation requirements.

M. Pipe Nipples:  Fabricated from same pipe as used for connected pipe; except do not use less
than Schedule 80 pipe where length remaining unthreaded is less than 1-1/2", and where
pipe size is less than 1-1/2", and do not thread nipples full length (no close-nipples).

2.3 COPPER TUBE AND FITTINGS:

A. Copper Tube:  ASTM B 88; Type K, L (wall thickness) as indicated for each service;
hard-drawn temper, except as otherwise indicated.  Do not use Type M piping.

B. DWV Copper Tube:  ASTM B 306.

C. ACR Copper Tube:  ASTM B 280.

D. Cast-Copper Solder-Joint Fittings: ANSI B16.18.

E. Wrought-Copper Solder-Joint Fittings:  ANSI B16.22.

F. Cast-Copper Solder-Joint Drainage Fittings:  ANSI B16.23.

G. Wrought-Copper Solder-Joint Drainage Fittings:  ANSI B16.29.

H. Cast-Copper Flared Tube Fittings:  ANSI B16.26.

I. Bronze Pipe Flanges/Fittings: ANSI B16.24.

J. Copper-Tube Unions:  Provide standard products recommended by manufacturer for use in
service indicated.

2.4 GROOVED PIPING PRODUCTS:  (Only where acceptable.)

A. General:  At Installer's option, mechanical grooved pipe couplings and fittings may be used
for piping systems having operating conditions not exceeding 230oF (110oC), excluding
steam piping, condensing water return to pump, and any other service not recommended by
manufacturer,  in lieu of welded, flanged, or threaded methods, and may also be used as
unions, seismic joints, flexible connections, expansion joints, expansion compensators, or
vibration reducers.

B. Coupling Housings Description:  Grooved mechanical type, which engages grooved or
shouldered pipe ends, encasing an elastomeric gasket which bridges pipe ends to create seal.
  Cast in two or more parts, secure together during assembly with nuts and bolts.  Permit
degree of contraction and expansion as specified in manufacturer's latest published literature.
 (Victaulic style 77) For rigid joints (Victaulic "Zero Flex" style 07).

1. Coupling Housings:  Malleable iron conforming to ASTM A 47.

2. Coupling Housings:  Ductile iron conforming to ASTM A 536.

3. Standard:  Enamel coated, options hot dip galvanized.
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C. Gaskets:  Mechanical grooved coupling design, pressure responsive so that internal pressure
serves to increase seal's tightness, constructed  of elastomers having  properties as
designated by ASTM D 2000.

1. Water Services:  EPDM Grade E, with green color code identification.

2. Other Services:  As recommended by Manufacturer.

D. Bolts and Nuts:  Heat-treated carbon steel, ASTM A 183, minimum tensile 110,000 psi.

1. Exposed Locations:  Tamper resistant nuts.

E. Branch Stub-Ins:  Upper housing with full locating collar for rigid positioning engaging
machine-cut hole in pipe, encasing elastomeric gasket conforming  to pipe outside diameter
around hole, and lower housing with positioning lugs, secured together during assembly with
nuts and bolts.

F. Fittings:  Grooved or shouldered end design to accept grooved mechanical couplings.

1. Malleable Iron:  ASTM A 47.

2. Ductile Iron:  ASTM A 536.

3. Fabricated Steel:  ASTM A 53, Type F for 3/4" to 1-1/2"; Type E or S, Grade B for
2" to 20".

4. Steel:  ASTM A 234.

G. Flanges:  Conform to Class 125 cast iron and Class 150 steel bolt hole alignment.
1. Malleable Iron:  ASTM A 47.

2. Ductile Iron:  ASTM A 536.

H. Specialties:

1. Dielectric couplings.  Victaulic Style 47.

I. Grooves:  Conform to the following:

1. Standard Steel: Roll grooved.
2. Ductile Iron:  Radius cut grooved, AWWA C606.

J. Manufacturer:  Subject to compliance with requirements, provide grooved piping products of
one of the following:

1. Victaulic Co. of America.
2. Tyco

K. Coordination with Section 15250: Insulation of coupled piping is more difficult and
expensive than is that of welded piping related to couplings, coupling ears, and more
involved support.  Where coupled piping is used, include all extra cost in the proposal.
Install such at no additional cost to the owner.

2.5 MISCELLANEOUS PIPING MATERIALS/PRODUCTS:
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A. Welding Materials:  Except as otherwise indicated, provide welding materials as determined
by Installer to comply with installation requirements.

1. Comply with Section II, Part C, ASME Boiler and Pressure Vessel Code for welding
materials.

B. Soldering Materials:  Except as otherwise indicated, provide soldering materials as
determined by Installer to comply with installation requirements.  Use no lead bearing
solders in domestic water applications.

1. Tin-Antimony Solder:  ASTM B 32, Grade 95TA.

2. Silver-Lead Solder:  ASTM B 32, Grade 96TS.

C. Brazing Materials:  Except as otherwise indicated, provide brazing materials as determined
by Installer to comply with installation requirements.

1. Comply with SFA-5.8,  Section II, ASME Boiler and Pressure Vessel Code for
brazing filler metal materials.

D. Gaskets for Flanged Joints:  ANSI B16.21; full-faced for cast-iron flanges; raised-face for
steel flanges, unless otherwise indicated.

PART III - EXECUTION

3.1 INSTALLATION:

A. General:  Install pipes and pipe fittings in accordance with recognized industry practices
which will achieve permanently- leakproof piping systems, capable of performing each
indicated service without piping failure.  Install each run with minimum joints and couplings,
but with adequate and accessible union, flanges, etc., for disassembly and
maintenance/replacement of valves and equipment. Reduce sizes  (where indicated)  by use
of reducing fittings.   Align piping accurately at connections, within 1/16" misalignment
tolerance.  Do not cold spring.  Store filler weld materials in accordance with codes.

1. Comply with ANSI B31 Code for Pressure Piping.

B. Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to
drain) and avoid diagonal runs wherever possible.  Orient horizontal runs parallel with walls
and column lines.  Locate runs as shown or described by diagrams, details and notations or,
if not otherwise indicated, run piping in shortest route which does not  obstruct usable space
or block access for servicing building and its equipment.  Hold piping close to walls,
overhead construction, columns and other clearance to 1/2" where furring is shown for
enclosure or concealment of piping, but allow for insulation thickness, if any.  Where
possible, locate insulated piping for 1" clearance outside insulation.  Wherever possible in
finished and occupied spaces, conceal piping from view, by locating in column enclosures, in
hollow wall construction or above suspended ceilings; do not encase horizontal runs in solid
partitions, except as indicated.  Provide high point vents, low point drains with valves and
extension to drain for all piping.

C. All piping in tunnel shall be exposed.
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D. Make changes in direction or size with manufactured fittings.  Anchor and support piping for
free expansion and movement without damage to piping, equipment or to building.

E. Arrange piping to maintain head room and keep passageways clear.

F. Run full pipe size through shutoff valves, gas cocks, etc.

G. Erect all piping to insure proper draining.  Domestic water, heating water shall slope down a
minimum of 1" per 40 feet towards the drains.

H. On horizontal straight runs of pipe, use eccentric reducers with straight side on top for water
piping.

3.2 PIPING SYSTEM JOINTS:

A. General:  Provide joints of type indicated in each piping system.

B. Threaded:  Thread pipe in accordance with ANSI B2.1; cut threads full and clean  using
sharp dies.  Ream  threaded ends to remove burrs and restore full inside diameter.  Apply
pipe joint compound, or pipe joint tape (Teflon) where recommended by pipe/fitting
manufacturer, on male threads at each joint and tighten joint to leave not more than 3 threads
exposed.

C. Brazed:  Braze copper tube-and-fitting joints where indicated, in accordance with  ASME
B31.

D. Soldered:  Solder copper tube-and-fitting joints where indicated, in accordance with
recognized industry practice. Cut tube ends squarely, ream to full inside diameter,  and clean
outside of  tube ends and inside of fittings.   Apply solder flux to joint areas of both tubes
and fittings. Insert tube full depth into fitting,  and  solder  in  manner  which  will  draw
solder  full depth  and  circumference  of  joint.   Wipe excess solder from joint before it
hardens.

E. Welded:

1. Weld pipe joints in accordance with ASME Code for Pressure Piping, B31.

2. Weld pipe joints in accordance with recognized industry practice and as follows:

a. Weld pipe joints only when ambient temperature is above 0oF (-18oC)
where possible, with minimum pipe preheat to 50oF.

b. Bevel pipe ends at a 37.5o angle where possible, smooth rough cuts, and
clean to remove slag, metal particles and dirt.

c. Use pipe clamps or tack-weld joints with 1" long welds; 4 welds for pipe
sizes to 10", 8 welds for pipe sizes 12" to 20".

d. Build up welds with stringer-bead pass, followed by hot pass, followed by
cover or filler pass. Eliminate valleys at center and edges of each weld.
Weld by procedures which will ensure elimination of unsound or unfused
metal, cracks, oxidation, blow-holes and non-metallic inclusions.
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e. Do not weld-out piping system imperfections by tack-welding procedures;
refabricate to comply with requirements.

f. At Installer's option, install forged branch-connection fittings wherever
branch pipe is indicated; or install regular "T" fitting.

g. At Installer's option, install forged branch-connection fittings wherever
branch pipe of size smaller than main pipe is indicated; or install regular
"T" fitting.

F. Flanged Joints:  Match flanges within piping system, and at connections with valves and
equipment.  Clean flange faces and install gaskets.  Tighten bolts to provide uniform
compression of gaskets.

G. Grooved Pipe Joints:  Comply with fitting manufacturer's instructions for making grooves in
pipe ends.  Remove burrs and ream pipe ends.  Assemble joints  in accordance with
manufacturer's instructions.

3.3 CLEANING, FLUSHING, INSPECTING:

A. General:  Clean exterior surfaces of installed piping systems of superfluous materials, and
prepare for application of specified coatings (if any).  Flush out piping systems with clean
water before proceeding with required tests.  Flushing shall consist of not less than six (6)
short intermittent flushes of five (5) to ten (10) minutes duration.  Sample and test each flush
for cleanliness.  Inspect each run of each system for completion of joints, supports and
accessory items.

1. Inspect pressure piping in accordance with procedures of ASME B31.

B. Disinfect water mains and water service piping in accordance with AWWA C601.

C. Clean, flush as above and treat heating systems in accordance with Sections chemical
treatment.  Certify by signature of Contractor and Owner's Representative.

3.4 PIPING TESTS:

A. General:  Provide temporary equipment for testing, including pump and gages.  Test piping
system before insulation is installed wherever feasible,  and remove control devices before
testing.  Test each natural section of each piping system independently but do not use piping
system valves to isolate sections where test pressure exceeds valve pressure rating. Fill each
section with water and pressurize for indicated pressure and time.

1. Required test period is 2 hours.

2. Test long runs of Schedule 40 pipe at 150 psi, except where fittings are lower Class
or pressure rating.

3. Test each piping system  at 150% of operating pressure indicated, but not less than
25 psi test pressure.

4. Observe each test section for leakage at end of test period.  Test fails  if leakage is
observed or if pressure drop exceeds 5% of test pressure.
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B. Notifications:  At least 10 days prior to commencement of required testing, notice shall be
submitted for review.  Tests shall be made prior to painting insulating or covering of any
joints and shall be in accordance with ANSI Code for Pressure Piping.

C. Inspections:  Contractor to visually inspect piping while under hydrostatic pressure.  Copies
of inspection shall be submitted for review.  At option of contract, welds not hydrostatically
tested may be x-ray tested.

D. Repair piping systems sections  which fail required  piping test, by disassembly and
re-installation, using new materials to extent required to overcome leakage. Do not use
chemicals, stop-leak compounds, mastics, or other temporary repair methods.

E. Drain test water from  piping systems  after testing and repair work has been completed.

F. Test pressure piping in accordance with ANSI B31.

G. Test waste, drain and vent systems in accordance with local plumbing code and these
specifications.  Repair failed sections by disassembly and reinstallation.

H. If test procedures in other sections differ from the above, comply with more stringent
requirements.

END OF SECTION 15060
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SECTION 15100 - VALVES

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is Division-15 Valves section, and is part of each Division-15 section making
reference to valves specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

1.2 SUMMARY:

A. Extent of valves required by this section is indicated on drawings and/or specified in other
Division-15 sections.

B. Types of valves specified in section include the following:

1. Drain Valves.
2. Ball Valves.
3. Plug Valves.
4. Butterfly Valves.
5. Miscellaneous Valves.

C. Valves furnished as part of factory-fabricated equipment, are specified as part of equipment
assembly in other Division-15 sections.

1.3 QUALITY ASSURANCE:

A. Manufacturer’s Qualifications:  Firms regularly engaged in manufacture of valves, of types
and sizes required, whose products have been in satisfactory use in similar service for not
less than 5 years.

B. Valve Types:  Provide valves of same type by same manufacturer.

C. Valve Identification:  Provide valves with manufacturer's name (or trademark) and pressure
rating clearly marked on valve body.

1.4 SUBMITTALS:

A. Product Data:  Submit manufacturer's technical product data, including installation
instructions for each type of valve. Include pressure drop curve or chart for each type and
size of valve. Submit valve schedule showing Manufacturer's figure number, size, location,
and valve features for each required valve.

B. Shop Drawings:  Submit manufacturer's assembly-type (exploded view) shop drawings for
each type of valve, indicating dimensions, weights, materials, and methods of assembly of
components.
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C. Maintenance Data:  Submit maintenance data and spare parts lists for each type of valve.
Include this data, product data, and shop drawings in Maintenance Manual; in accordance
with requirements of General Conditions.

1.5 REFERENCES:

A. Codes and Standards:

1. MSS Compliance:  Mark valves in accordance with MSS-25 "Standard Marking
System for Valves, Fittings, Flanges and Unions".

2. ANSI Compliance:  For face-to-face and end-to-end dimensions of flanged- or
welded-end valve bodies, comply with ANSI B16.10 "Face-to-Face and End-to-End
Dimensions of Ferrous Valves".

3. UL and FM Compliance:  Provide valves used in fire protection piping, which are
UL-listed and FM approved.

PART II - PRODUCTS

2.1 VALVES:

A. General:  Provide factory-fabricated valves recommended by manufacturer for use in service
indicated. Provide valves of types and pressure ratings indicated; provide proper selection as
determined by Installer to comply with installation requirements. Provide end connections
which properly mate with pipe, tube, and equipment connections. Where more than one type
is indicated, selection is Installer's option.

B. Sizes:  Unless otherwise indicated, provide valves of same size as upstream pipe size.

C. Operators:  Provide handwheels, fastened to valve stem, for valves other than quarter-turn.
Provide lever handle for quarter-turn valves, 4" and smaller, other than plug valves. Provide
one wrench for every 10 plug valves. Provide gear operators for quarter-turn valves 6" and
larger.   Provide chain-operated sheaves and chains for overhead valves 8'-0" and higher
above finished floor.

D. Connections:  Unless otherwise noted for a particular reason, any valve 2" and larger shall
have flanges.  For grooved joint steel pipe in 6" and larger sizes, convert to flanged pipe, use
indicated ball or butterfly valves.

2.2 HOT WATER HEATING:

A. Butterfly Valves:

For piping 2-1/2" and larger.  Install with weld neck flanges, Norris Series R-3011-23SS-
2B, double tapped lug, single-flange ductile iron or cast iron body, 316 SS disc, stainless
steel shaft with extended neck for insulated pipe, EPDM seat and O-rings, indicating worm
gear operator, 175 psig bubble tight pressure rating (250 where required).  Demco,
Keystone, Rockwell, Grinnell, Bray, ABZ or Milwaukee.

2.3 DOMESTIC COLD WATER, MAKE-UP WATER (COPPER PIPE), COMPRESSED AIR:

A. BALL VALVES:  For valves 3” and smaller, same as in 2.2.A.2. sweat or threaded ends.
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B. GATE VALVES:  For piping larger than 3”, American Flow Control, epoxy coated resilient
seated, flanged gate valve.

2.4 MISCELLANEOUS VALVES AND SPECIALTIES:

A. Air Vent Valves:  Stockham B-64, 300 psi working pressure, 3/8" bronze or Crane No. 88.

B. Gauge Valves: Ball valve with Tee handle.

C. Valve should be installed with bonnets at least 45 degrees above the horizontal to ensure
debris does not collect in bonnet.

PART III - INSTALLATION

3.1 VALVE INSTALLATION:

A. Locate all valves in locations which will allow easy operation and facilitate maintenance.

B. Install valves with stems horizontal or above.

C. Provide chain operators for any valves located more than 8 feet above finished floor.  This
means double acting lever handles for quarter turn valves, or chain wheels for multi-turn
valves.  Arrange valves and set up chain length for proper operation.

D. All branch lines which supply a specific area of the building (such as a toilet room) shall be
valved near the main so that each area may be isolated from the system for repairs without
having to shut down both men and women's restrooms, other areas, or the whole building.

E. Make all valves located above a non-lay-in type ceiling or behind a wall accessible by means
of an access door.

END OF SECTION 15100
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SECTION 15140  - MECHANICAL SUPPORTING DEVICES

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is Division-15 Mechanical Supporting Devices section, and is part of each
Division-15 section making reference to supports and anchors specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

1.2 SUMMARY:

A. Extent of supports and anchors required by this section is indicated on drawings and/or
specified in other Division-15 sections.

B. Types of supports and anchors specified in this section include the following:

1. Horizontal-Piping Hangers and Supports.
2. Vertical-Piping Clamps.
3. Hanger-Rod Attachments.
4. Building Attachments and In-Beds.
5. Saddles and Shields.
6. Miscellaneous Materials.
7. Anchors.

C. Supports and anchors furnished as part of factory-fabricated equipment, are specified as part
of equipment assembly in other Division-15 sections.

D. Relate this section to Section 15240 regarding seismic and vibration control.

1.3 QUALITY ASSURANCE:

A. Manufacturer’s Qualifications:  Firms regularly engaged in manufacture of supports and
anchors, of types and sizes required, whose products have been in satisfactory use in similar
service for not less than 5 years.

1.4 SUBMITTALS:

A. Product Data:  Submit manufacturer's technical product data, including installation
instructions for each type of support and anchor.

B. Shop Drawings:

1. Submit manufacturer's assembly-type shop drawings for each type of support and
anchor, indicating dimensions, weights, required clearances, and methods of
assembly of components.
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C. Maintenance Data:  Submit maintenance data and parts list for each type of support and
anchor. Include this data, product data, and shop drawings in maintenance manual; in
accordance with requirements of General Conditions.

1.5 REFERENCES:

A. Codes and Standards:

1. Code Compliance:  Comply with applicable building, mechanical and plumbing
codes pertaining to product materials and installation of supports and anchors.

2. UL and FM Compliance:  Provide products which are UL-listed and FM approved.

3. MSS Standard Compliance:

a. Provide pipe hangers and supports of which materials, design, and
manufacture comply with MSS SP-58.

b. Select and apply pipe hangers and supports, complying with MSS SP-69.

c. Fabricate and install pipe hangers and supports, complying with MSS
SP-89.

d. Terminology used in this section is defined in MSS SP-90.

PART II - PRODUCTS

2.1 HORIZONTAL-PIPING HANGERS AND SUPPORTS:

A. General:  Except as otherwise indicated, provide factory- fabricated horizontal piping
hangers and supports complying with MSS SP-58, of one of the following MSS types listed,
selected by Installer to suit horizontal-piping systems, in accordance with MSS SP-69 and
manufacturer's published product information. Use only one type by one manufacturer for
each piping service. Select size of hangers and supports to exactly fit pipe size for bare
piping, and to exactly fit around piping insulation with saddle or shield for insulated piping.
Provide copper-plated hangers and supports for copper-piping systems.

B. Adjustable Steel Clevises Hangers:  MSS Type 1.  (For suspension of non-insulated or
insulated stationary pipe lines; 1/2" to 30".)

C. Steel Double Bolt Pipe Clamps:  MSS Type 3.  (For  suspension of pipe requiring up to 4"
of insulation and where flexibility of clamp is desirable; 3/4" to 24".)

D. Steel Pipe Clamps:  MSS Type 4.  (For suspension of cold pipe lines or hot lines where little
or no insulation is required; 1/2" to 24".)

E. Pipe Hangers:  MSS Type 5.  (For suspension of piping when off-center closure allowing
installation of hanger before erection of piping is desired; 1/2" to 4".)

F. Adjustable Swivel Pipe Rings:  MSS Type 6.  (For suspension of non-insulated stationary
pipe lines; 3/4" to 8".)

G. Adjustable Steel Band Hangers:  MSS Type 7.  (For suspension of non-insulated stationary
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pipe lines; 3/4" to 8".)

H. Adjustable Band Hangers:  MSS Type 9.  (For suspension of non-insulated stationary pipe
liens; 1/2" to 8".)

I. Adjustable Swivel Rings, Band Type:  MSS Type 10.  (For suspension of non-insulated
stationary pipe lines; 3/8" to 8".)

J. Split Pipe Rings:  MSS Type 11.  (For suspension of non-insulated stationary pipe lines;
3/8" to 3".)

K. Extension Split Pipe Clamps:  MSS Type 12.  (For suspension of non-insulated stationary
pipe lines; 3/8" to 3".)

L. U-Bolts: MSS Type 24.  (For support of heavy loads; 1/2" to 30".)

M. Clips: MSS Type 26.  (For support of uninsulated piping not subject to expansion or
contraction.)

N. Pipe Saddle Supports: MSS Type 36, including steel pipe base- support and cast-iron floor
flange.  (To support pipe from floor stanchion, using floor flange to secure stanchion to floor
4" to 36".)

O. Pipe Stanchion Saddles:  MSS Type 37, including steel pipe base support and cast-iron floor
flange.  (To Type 36 except U-bolt provided for retaining pipe.)

2.2 VERTICAL-PIPING CLAMPS:

A. General: Except as otherwise indicated, provide factory- fabricated vertical-piping clamps
complying with MSS SP-58, of one of the following types listed, selected by Installer to suit
vertical piping systems, in accordance with MSS SP-69 and manufacturer's published
product information. Select size of vertical piping clamps to exactly fit pipe size of bare
pipe. Provide copper-plated clamps for copper-piping systems.

B. Two-Bolt Riser Clamps: MSS Type 8.  (For support and steadying of pipe risers; 3/4" to
20".  Also supports pipe covering or insulation.)

C. Four-Bolt Riser Clamps: MSS Type 42.  (When longer ends are required for riser clamps.)

2.3 HANGER-ROD ATTACHMENTS:

A. General: Except as otherwise indicated, provide factory- fabricated hanger-rod attachments
complying with MSS SP-58, of one of the following MSS types listed, selected by Installer
to suit horizontal-piping hangers and building attachments, in accordance with MSS SP-69
and manufacturer's published product information. Use only one type by one manufacturer
for each piping service. Select  size of hanger-rod attachments to suit hanger rods.  Provide
copper-plated hanger-rod attachments for copper-piping systems.

B. Steel Turnbuckles: MSS Type 13.  (For adjustment up to 6" for heavy loads.)

C. Steel Clevises: MSS Type 14.  (For use on high temperature piping installations.)

D. Swivel Turnbuckles: MSS Type 15.  (For use with split pipe rings, MSS type 11.)
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E. Malleable Iron Sockets: MSS Type 16.  (For attaching hanger rod to various types of
building attachments.)

2.4 BUILDING ATTACHMENTS AND EMBEDS:

A. General:  Except as otherwise indicated, provide factory- fabricated building attachments
complying with MSS SP-58, of one of the following MSS types listed, selected by Installer
to suit building substrate conditions, in accordance with MSS SP-69 and manufacturer's
published product information. Select size of building attachments to suit hanger rods.
Provide copper-plated building attachments for copper-piping systems.

B. Concrete Inserts: MSS Type 18.  (For upper attachment for suspending pipe hangers from
concrete ceiling.)

C. Top Beam C-Clamp:  MSS Type 19.  (Use under roof installations with bar joist
construction, for attachment to top flange of structural shape.)

D. Side Beam or Channel Clamps:  MSS Type 20.  (For attachment to bottom flange of beams,
channels, or angles.)

E. Center Beam Clamps:  MSS Type 21.  (For attachment to center of bottom flange of beams.)

F. Welded Beam Attachments:  MSS Type 22.  (For attachment to bottom of beams where
loads are considerable and rod sizes are large.)

G. C-Clamps:  MS Type 23.  (For attachment to structural shapes.)

H. Top Beam Clamps:  MSS Type 25.  (For attachment to top of beams when hanger rod is
required tangent to edge of flange.)

I. Side Beam Clamps:  MSS Type 27.  (For attachment to bottom of steel I-beams.)

J. Steel Beam Clamps with Eye Nut:  MSS Type 28.  (Same as Type 28 with link extensions.)

K. Linked Steel Clamps with Eye Nut:  MSS Type 29.  (Same as Type 28 with link extensions.)

L. Malleable Beam Clamps:  MSS Type 30.  (For attachment to structural steel.)

M. Steel Brackets:  One of the following for indicated loading:

1. Light Duty:  MSS Type 31, to 570 pounds.

2. Medium Duty:  MSS Type 32, to 1,500 pounds.

3. Heavy Duty:  MSS Type 33, to 3,000 pounds.

N. Side Beam Brackets:  MSS Type 34.  (For use on sides of steel or wooden beams.)

O. Plate Lugs:  MSS Type 57.  (For attachment to steel beams where flexibility at the beam is
desired.)

P. Horizontal Travelers:  MSS Type 58.  (For supporting piping systems subject to linear
horizontal movements where head room is limited.
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Q. Refer to drawings for Unistrut inserts.

2.5 SADDLES AND SHIELDS:

A. General: Except as otherwise indicated, provide saddles or shields under piping hangers and
supports, factory-fabricated, for all insulated piping. Size saddles and shields for exact fit to
mate with pipe insulation.

B. Protection Saddles:  MSS Type 39; see section Mechanical Insulation for void fill
requirements.  Use for roller supports and on all pipes 10" and larger.

C. Protection Shields: See section Mechanical Insulation.

D. Thermal Hanger Shields: See section Mechanical Insulation.

E. Manufacturer;  Subject to compliance with requirements, provide thermal hanger shields of
one of the following:

1. Elcen Metal Products Co.
2. Pipe Shields, Inc.

2.6 CHANNEL STRUT SUPPORT

A. General:  Provide complete channel strut system including but not limited to exposed
channel pieces, angle brackets, fasteners, pipe clamps, bolts, nuts, rods, etc.

B. Exposed single channels shall have a 2,000 lbs per foot carrying capacity and be equal to B-
Line B-11 or B-12.

C. Exposed double channels shall have a 4,000 lbs per foot carrying capacity and be equal to
B-Line B-11A or B-12A.

D. Supports carrying copper pipe shall be coated or wrapped to create approved separation
between copper and supports or use cushion separation system.

E. Channel supports systems shall be 10’-0” OC maximum in tunnels spacing elsewhere as
specified.

F. Install per manufacturers requirements.

2.7 MANUFACTURERS OF HANGERS AND SUPPORTS:

A. Manufacturer:  Subject to compliance with requirements, provide hangers and supports of
one of the following:

1. Kin-Line, Inc.
2. Fee & Mason Mfg. Co.; Div. Figgie International
3. ITT Grinnel Corp.
4. B-Line
5. Unistrut

2.8 MISCELLANEOUS MATERIALS:
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A. Metal Framing:  Provide products complying with NEMA STD ML 1.

B. Steel Plates, Shapes and Bars:  Provide products complying with ASTM A 36.

C. Cement Grout:  Portland cement (ASTM C 150, Type I or Type III) and clean uniformly
graded,  natural sand  (ASTM C 404, Size No. 2).  Mix at a ratio of 1.0 part cement to 3.0
parts sand, by volume, with minimum amount of water required for placement and
hydration.  Use Embeco grout for non-shrink applications.

D. Heavy Duty Steel Trapezes:  Fabricate from factory built channel (Unistrut) system and use
factory fasteners for channel steel shapes, selected for loads required; weld steel in
accordance with AWS standards.

E. Pipe Guides:  Provide factory-fabricated guides, of cast semi- steel or heavy fabricated steel,
consisting of bolted two- section outer cylinder and base with two-section guiding spider
bolted tight to pipe. Size guide and spiders to clear pipe and insulation (if any), and cylinder.
Provide guides of length recommended by manufacturer to allow indicated travel.

PART III - EXECUTION

3.1 INSPECTION:

A. Examine areas and conditions under which supports and anchors are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner acceptable
to Installer.

3.2 PREPARATION:

A. Proceed with installation of hangers, supports and anchors only after required building
structural work has been completed in areas where the work is to be installed. Correct
inadequacies including (but not limited to) proper placement of inserts, anchors and other
building structural attachments.

B. Prior to installation  of hangers, supports, anchors and  associated work, Installer shall meet
at project site with Contractor, installer of each component of associated work, inspection
and testing agency representatives (if any), installers of other work requiring coordination
with work of this section and Engineer for purpose of reviewing material selections and
procedures to be followed in performing the work in compliance with requirements specified.

3.3 INSTALLATION OF BUILDING ATTACHMENTS:

A. Install building attachments at required locations within concrete or on structural steel for
proper piping support.  Space attachments within maximum piping span length indicated in
MSS SP-69.  Install additional concentrated loads, including valves, flanges, guides,
strainers, expansion joints, and at changes in direction of piping. Install concrete inserts
before concrete is placed; fasten insert securely to forms.

1. Where concrete with compressive strength less than 2500 psi is indicated, install
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reinforcing bars through the openings at the tops of inserts.

3.4 INSTALLATION OF HANGERS AND SUPPORTS:

A. General:  Install hangers, supports, clamps and attachments to rigidly support piping
properly from building structure; comply with MSS SP-69.  Arrange for grouping of parallel
runs of horizontal piping to be supported together on trapeze type hangers where possible.
Install supports with maximum spacings complying with MSS SP-69.  Where piping of
various sizes is to be supported together by trapeze hangers, space hangers for smallest pipe
size or install intermediate supports for smaller diameter pipe.  Do not use wire or perforated
metal to support piping, and do not support piping from other piping.

B. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and
other accessories.  Except as otherwise indicated for exposed continuous pipe runs, install
hangers and supports of same type and style as installed for adjacent similar piping.

C. Prevent electrolysis in support of copper tubing by the use of hangers and supports which
are copper plated, or by isolating with foam rubber covering or 30 mil insulating tape.

D. Provisions for Movement:

1. Install hangers and supports to allow controlled movement of piping systems and to
permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends and similar units.

2. Install supports within 2 feet of non-vertical flex connectors.

E. Load Distribution:  Install hangers and supports so that piping live and dead loading and
stresses from movement will not be transmitted to connected equipment.

F. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes, and so that
maximum pipe deflections allowed by ANSI B31 Pressure Piping Codes are not exceeded.

G. Insulated Piping:  Do not allow hangers to come in contact with pipe where pipe is specified
to be insulated.

H. Clamps:  Attach clamps, including spacers (if any), to piping with clamps projecting through
insulation; do not exceed pipe stresses allowed by ANSI B31.

I. Shields:  Where low-compressive-strength insulation or vapor barriers are indicated on cold
or chilled water piping, install galvanized steel protective shields.  Install calcium silicate
blocks (12" long minimum) at support points.

J. Saddles:  Where insulation without vapor barrier is indicated, install protection saddles.

3.5 INSTALLATION OF ANCHORS:

A. Install anchors at proper locations to prevent stresses from exceeding those permitted by
ANSI B31, and to prevent transfer for loading and stresses to connected equipment.

B. Fabricate and install anchor by welding steel shapes, plates and bars to piping and to
structure.  Comply with ANSI B31 and with AWS standards.

C. Where expansion compensators are indicated, install anchors in accordance with expansion
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unit manufacturer's written instructions, to limit movement of piping and forces to
maximums recommended by manufacturer for each unit.

D. Anchor Spacings:  Where not otherwise indicated, install anchors at ends of principal
pipe-runs, at intermediate points in pipe-runs between expansion loops and bends.  Make
provisions for preset of anchors as required to accommodate both expansion and contraction
of piping.

3.6 ADJUSTING AND CLEANING:

A. Hanger Adjustment:  Adjust hangers so as to distribute loads equally on attachments.

B. Support Adjustment: Provide grout under supports so as to bring piping and equipment to
proper level and elevations.

C. Cleaning:  Clean factory-finished surfaces.  Repair any marred or scratched surfaces with
manufacturer's touch-up paint.

END OF SECTION 15140
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SECTION 15190 - MECHANICAL IDENTIFICATION

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. Division-15 Basic Mechanical Materials and Methods section apply to work of this section.

1.2 SUMMARY:

A. Label all plumbing, heating, distribution systems.

PART II - GENERAL MECHANICAL MATERIALS AND METHODS

2.1 PIPE AND VALVE IDENTIFICATION:

A. Equipment:

1. Use the same identification number and name as that shown on the drawings or in
these specifications.  Make equipment nameplates of black face formica with white
engraved lettering 3/16" high or larger, attached securely.

2. Include the following information on equipment nameplates where applicable:

Identification name.
Flow Direction

Note operating conditions, including head or static pressure, RPM, motor
horsepower at design conditions, area or zone served, name of lubricant, frequency
of lubrication.

B. Valve Identification:

1. For all valves, regardless of size, provide brass tags at least 1-1/4" by 3" in size and
0.051 inches thick.  Use engraved lettering at least 1/8" high.  Identify each valve on
the drawing separately, and with valve tags matching the drawing identification.

2. Provide valve tags which include the following minimum information:

a. Normal Position
b. Duty

3. Identify tag numbers as follows:

Valve Tags Duty
1-99 HW
100 DWC
200 AIR
300 NATURAL GAS

4. Make a schedule of all tagged valves, include in O & M Manuals.
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5. Connect valve tags to valve stems with brass chain.

C. Color code all accessible duct and piping and identify with wording and arrows every 50
feet, at each riser, at each junction, at each access door, and where required to easily identify
the medium transported.

D. Identify duct and piping systems by:

1. Lettering color, and

2. Flow Direction Arrow.

3. Identifying lettering shall be painted or stenciled on duct or pipe. Self-adhesive or
glue-on type labels are acceptable.  Letters shall be 2" high for duct and for 3" or
larger piping, 1" high for 1-1/4" to 2-1/2" pipe, and 1/2" high for 1" pipe and
smaller.

4. Arrows to indicate direction of flow shall be painted or stenciled on the duct or pipe
in the same color as the lettering.  The arrow shall point away from the lettering.  On
duct and 3" or larger piping, the “shaft” of the arrow shall be 2" long and 1" wide.
Smaller piping, 2-1/2" or less, shall have arrows with a shaft 1/2" wide and 2" long.
 Use a double-headed arrow if the flow can be in either direction.

5. Piping and duct shall be identified with the following colors:

6. Label existing high temperature water piping.

Medium in Banding Identifying Abbreviation and
Pipe or Duct Color Lettering Lettering Color

Domestic Cold Water One Green Domestic Cold Water DWC Black

Heating Water Supply One Yellow Heating Water Supply BHWS Black
(Bldg. Heat) Two Orange

Component Air Aluminum Component Air C Air Black

Natural Gas Black Natural Gas Black

END OF SECTION 15190
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SECTION 15240 - MECHANICAL SEISMIC CONTROL

PART I - GENERAL:

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. This section is Division-15 Mechanical Seismic Control section, and is part of each
Division-15 section making reference to mechanical seismic control specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

1.2 SUMMARY:  Furnish and install complete seismic restraint for all work installed under Division 15.
 Work to be responsive to the intent of the International Building Code, latest adopted edition, for the
respective seismic zone.  Zone 3, importance factor of 1.

1.3 QUALITY ASSURANCE:

A. Manufacturer’s Qualifications:  Engage the services of an independent seismic and vibration
control subcontractor who has the technology, experience, computer capabilities and
manufactured products to prepare the required computations, shop drawings and special
devices to meet the minimum requirements described herein.  Select from the following:

1. Amber Booth
2. Kinetics
3. Mason

B. The seismic control subcontractor shall visit the site during construction at a minimum of
two specific periods.

1. When piping is set in place, prior to placement of seismic restraint devices for the
purposes of directing the contractor in properly locating and installing the approved
devices.

2. At the completion of the project, prior to final mechanical inspection, for the
purpose of verifying the correctness of the seismic restraint device installation and
preparing certification of the seismic vibration-isolation work.

C. The seismic subcontractor shall exercise the quality control for this work and shall include,
but not be limited to instructions direct to the Mechanical (Division 15) Contractor
concerning:

1. Bracing and anchoring of piping.

2. Provision for expansion of piping.

3. Concrete and/or steel pads or bases to assure proper mounting of restraints and
isolators.

D. The subcontractor shall be responsible for identifying the need for the size and location of
steel sole plates and their attachment to structural steel or concrete.
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E. The subcontractor shall certify in writing that he has inspected the installation and that all
isolation, anchors and seismic restraint materials are installed correctly and functioning
properly.  Certification shall be provided after all corrective work has been completed.

1.4 SUBMITTALS:

A. Submittal data is required and shall consist of computations, anchor bolt sizes, supports,
seismic restraints, sole plate data, restraint locations and type of restraints.

B. Submittal data shall identify dimensions, load deflection data, center of gravity, standard
connections, manufacturer's recommendations, behavior problems including thermal
expansion, etc., associated with piping.

C. Selection of restraints shall be clearly made known along with the basis for selection so that
proposed systems can be reviewed.

D. Calculations furnished for anchors, anchor bolts, sole plates and other support steel for
restraining devices shall be signed and stamped by an engineer licensed in one of the United
States.

1.5 REFERENCES:

A. Codes and Standards: (Latest adopted edition)

1. International Building Code
2. NFPA bulletin 90A,
3. UL Standard 181
4. Guidelines for seismic restraint of Mechanical Piping Systems.  Published by the

Plumbing and Piping Industry Council, Inc., Los Angeles, California.

PART II - PRODUCTS:

2.1 MATERIALS - PRODUCTS:  Restraint devices shall be especially designed to resist seismic forces
in all directions.

A. Piping, Restraints:  Restraint materials for exposed installation shall be standard fabricated
flat steel, angle rod and channel members.

1. Restraint members shall be bolt connected.  Cabling materials and methods may be
used in tunnels.

PART III - EXECUTION

3.1 SEISMIC RESTRAINT GUIDELINE:

A. Guidelines for SMACNA seismic restraints for piping and are to serve as the basis for
restraint methods.  (Exception - no cabling shall be used in the restraint systems except as
noted.)

3.2 SEISMIC RESTRAINT-PIPING:

A. General:  All piping shall be protected in all planes by restraints, designed to accommodate
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thermal movement while at the same time restraining seismic motion.  Tanks and vessels
connected to piping shall be restrained in the same manner as the piping.

B. Locations of the restraints shall include, but not be limited to:

1. At all drops or risers to equipment connections.

2. At all changes in direction of piping.

3. At all horizontal runs of pipe and conduit to keep it in alignment and prevent
sagging with restraints not to exceed the following:

a. Transverse bracing at 40'-0" O.C. maximum.
b. Longitudinal bracing at 80'-0" O.C. maximum.

4. Provide flexibility in joints where pipes pass through building seismic or expansion
joints.

5. On both sides of flexible connectors.

C. Exceptions:

1. Piping under 1-1/2" size need not be additionally seismically restrained except as
follows:

a. Brace all piping 1-1/4" and larger in tunnel.
b. Brace all fuel piping and compressed air piping 1" and larger.

2. Seismic bracing may be omitted:

a. When the top of the pipe is suspended 12" or less from the supporting
structure member and the pipe or conduit is suspended by an individual
hanger.

b. On all piping 3/4" and smaller.

3.3 SEISMIC RESTRAINT INSULATED PIPING:  Where piping is designated to be insulated, the
points of support shall be protected by a 360o sheet metal shield.  Insert insulation shall be of the
same thickness as the adjoining pipe insulation.  (Pipe Shields, Inc.)

The sheet metal shield wrapped around the insert shall be of the following lengths and gauge
thickness.

PIPE SIZE SHIELD LENGTH MINIMUM GAUGE

1/2 - 1-1/2" 4" 20
2 - 6" 6" 20
8 - 10" 9" 16
12 - 18" 12" 16
20 and up 18" 16

3.4 SEISMIC RESTRAINT GROOVED PIPING:

A. Where grooved piping is selected as the piping system, it must be seismically restrained as
well as provide for thermal movement.
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B. Pipes may not be fastened to differently moving structures such as a wall or a ceiling, or a
ceiling and a floor.  The intent is to have the piping system move with the structure and not
separate from it.

C. In general, grooved piping shall be provided with additional flexible couplings to allow
extreme deflections to occur, yet restrained to prevent movement beyond the limits of the
flexible connections.  Linear movement shall be incorporated as a part of the flexible
connections or in a swing joint arrangement.

D. Groove piping systems shall be separated, analyzed and submitted from threaded or welded
piping systems.

END OF SECTION 15240
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SECTION 15250 - MECHANICAL INSULATION

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections apply to work of this section.

B. Division-15, Section 15000 - General Mechanical Requirements applies to work of this
section.

1.2 SUMMARY:

A. Extent of mechanical insulation required by this section is indicated on drawings and
schedules as required by the current International Energy Code, and by requirements of this
section.  Use no asbestos in this work.  Include restorations of insulations of damaged work
including repair of damaged existing insulation due to new work.

B. Types of mechanical insulation specified in this section include the following:

1. Piping Systems Insulation:

a. Fiberglass.

C. Refer to Division-15 section "Supports and Anchors" for protection saddles, protection
shields, and thermal hanger shields.

D. Refer to Division-15 section "System Identification" for installation of identification devices
for piping, ductwork, and equipment.

1.3 QUALITY ASSURANCE:

A. Manufacturer’s Qualifications:   Firms regularly engaged in manufacture of mechanical
insulation products, of types and sizes required, whose products have been in satisfactory
use in similar service for not less than 3 years.

B. Installer’s Qualifications:  Firm with at least 5 years successful installation experience on
projects with mechanical insulations similar to that required for this project.

C. Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, jackets,
coverings, sealers, mastics and adhesives) with flame-spread index of 25 or less, and
smoke-developed index of 50 or less, as tested by ASTM E 84 (NFPA 255) method.

1.4 SUBMITTALS:

A. Product Data:  Submit manufacturer's specifications and installation instructions for each
type of mechanical insulation. Submit schedule showing manufacturer's product number, k-
value, thickness, and furnished accessories for each mechanical system requiring insulation.

B. Maintenance Data:  Submit maintenance data and replacement material lists for each type of
mechanical insulation.  Include this data and product data in maintenance manual.

1.5 DELIVERY, STORAGE AND HANDLING:
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A. Deliver insulation, coverings, cements, adhesives and coatings to site in containers with
manufacturer's stamp or label affixed showing fire hazard ratings of products.

B. Protect insulation against dirt, water and chemical and mechanical damage.  Do not install
damaged or wet insulation; remove from project site.

PART II - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS:

A. Manufacturer:  Subject to compliance with requirements, provide mechanical insulation
materials of one of the following (except as noted):

1. Armstrong World Industries, Inc.
2. Babcock and Wilcox Co., Insulating Products Div.
3. CertainTeed Corp.
4. Knauf Fiber Glass GmbH.
5. Manville Products Corp.
6. Owens-Corning Fiberglass Corp.
7. Pittsburgh Corning Corp.
8. Rubatex Corp.

2.2 PIPING INSULATION MATERIALS:

A. Preformed Fiberglass Piping Insulation:  ASTM C 547.  (Class 1 for use to 450oF (230oC);
Class 2 for use to 650oF (345oC); Class 3 for use to 1200oF (650oC).

B. All insulation exposed to sunlight or installed outdoors shall be protected with two coats of
Armstrong Wb Armaflex Finish.

C. Jackets for Piping Insulation:  All purpose (ASJ) fire retardant jacket, ASTM C 921, Type I
for piping with temperatures below ambient, Type II for piping with temperatures above
ambient.  Type I may be used for all piping at Installers option.

D. Encase pipe fittings insulation with one-piece premolded PVC fitting covers, fastened as per
manufacturer's recommendations.

E. Staples, Bands, Wires, and Cement:  As recommended by insulation manufacturer for
applications indicated.

F. Adhesives, Sealers, and Protective Finishes:  As recommended by insulation manufacturer
for applications indicated.

G. Insulation Protection Shields: MSS Type 40; of length recommended by manufacturer to
prevent crushing of insulation.

H. Thermal Hanger Shields: constructed of 360 degrees insert of high density, 100 psi, water-
proofed calcium silicate, encased in 360 degrees sheet metal shield.  Provide assembly of
same thickness as adjoining insulation

2.3 PIPE JACKETING:

A. Provide and install jacketing for all insulated pipe exposed in mechanical rooms, fan rooms,



Capitol Preservation Board August 20, 2010
State Office Building Tunnel Improvements
DFCM Project No. 08234050
Salt Lake City, Utah

MECHANICAL INSULATION 15250 - 3

high temperature water converter room.  This in addition to standard foil on Kraft jacketing
(ASJ).

1. Domestic water, heating water, other insulated piping.

a. PVC sheets, 0.030" thickness.
b. PVC formed fitting covers.
c. Solvent welded joints and seams.
d. (Provide for removal and expansion.)

B. All joints and seams caulked and sealed water tight.

C. Color of jacketing shall be white.

PART III - EXECUTION

3.1 GENERAL:

A. Piping insulation shall be fiberglass one-piece preformed pipe insulation, class related to
temperature, with all purpose (ASJ) fire retardant jacket, additional jacketing as noted.

B. Fittings and valves shall be insulated and covered with Zeston covers.

C. All cold water, chilled water or any other lines upon which condensate moisture could form,
shall have a vapor-proof jacket.

D. Fire and smoke hazard for a complete insulation system shall not exceed:

1. Flame spread - 25
2. Fuel contribution - 50
3. Smoke development - 50

E. Hangers shall not contact pipe where pipe is specified to be insulated.

3.2 INSPECTION:

A. Examine areas and conditions under which mechanical insulation is to be installed.  Do not
proceed with work until unsatisfactory conditions have been corrected in manner acceptable
to Installer.

3.3 PLUMBING PIPING SYSTEM INSULATION:

A. Insulation Omitted:  Omit insulation on chrome-plated exposed piping (except for
handicapped fixtures), air chambers, unions strainers check valves,  balance cocks,  flow
regulators, drain lines from water coolers, drainage piping located in crawl spaces or tunnels,
fire protection piping, and pre-insulated equipment.

B. Cold Piping:

1. Application Requirements:  Insulate the following cold plumbing piping systems:
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a. Potable cold water piping, make-up water.

2. Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

a. Fiberglass with all service jacket, self sealing lap:
b. 1" thickness, taped and sealed joints.

3.4 HVAC PIPING SYSTEM INSULATION:

A. Cold Piping 40OF (4.4OC) to Ambient:

1. Application Requirements:  Insulate the following cold HVAC piping systems:

a. All existing HVAC chilled water piping when damaged by new work.

2. Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

a. Fiberglass:  1" thick for pipe sizes up to and including 1-1/2", 1-1/2" thick
for pipe sizes over 1-1/2".

B. Hot Pressure Piping (to 250oF):

1. Application Requirements:  Insulate the following hot low pressure HVAC piping
systems (water piping up to 200 degrees F).

a. HVAC hot water supply piping, valves and fittings.
b. HVAC hot water return piping valves and fittings where damaged by new

work.

2. Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

a. Fiberglass:  1" thick for pipe sizes up to and including 1-1/2", 2" thick for
pipe sizes over 1-1/2".

3.5 INSTALLATION OF PIPING INSULATION:

A. General:  Install insulation products in accordance with the manufacturer's written
instructions, and in accordance with recognized industry practices to ensure that insulation
serves its intended purpose.

B. Install insulation on pipe systems subsequent to installation of heat tracing, painting, testing
and acceptance of tests.

C. Install insulation materials with smooth and even surfaces. Insulate each continuous run of
piping with full-length units of insulation, with a single cut piece to complete the run. Do not
use cut pieces or scraps abutting each other.

D. Clean and dry pipe surfaces prior to insulating. Butt insulation joints firmly together to
ensure a complete and tight fit over surfaces to be covered.

E. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to prevent
puncture or other damage.
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F. Cover valves, fittings and similar items in each piping system with equivalent thickness and
composition of insulation as applied to adjoining pipe run. Install factory molded, precut or
job fabricated units (at Installer's option) except where specific form or type is indicated.

G. Extend piping insulation without interruption through walls, floors and similar piping
penetrations, except where otherwise indicated.

H. Provide neatly beveled edge at all terminations and interruptions of insulation.

I. Butt pipe insulation against pipe hanger insulation inserts. For hot pipes, apply 3" wide
vapor barrier tape or band over the butt joints.  For cold piping apply wet coat of vapor
barrier lap cement on butt joints and seal joints with 3" wide vapor barrier tape or band.

J. Saddles and Shields:

1. General: Except as otherwise indicated, provide protection saddles or thermal
hanger shields with protection shields under all piping hangers and supports,
factory-fabricated, for all insulated piping.  Size saddles and thermal shields for
exact fit to mate with pipe insulation.

2. Protection Saddles: See section Supports and Anchors for saddle.  Fill interior voids
with segments of insulation matching adjoining insulation.

3. Protection Shields: MSS Type 40; of length recommended by manufacturer to
prevent crushing of insulation.  Use on pipes 1-1/4" and smaller.  Use with thermal
hanger shields for pipes 1-1/2" and larger.

4. Thermal Hanger Shields: High density calcium silicate encased in 360 degrees sheet
metal shield.  Provide assembly of same thickness as adjoining insulation.  Use on
pipes 1-1/2" to 8".

3.6 EXISTING INSULATION REPAIR:

A. Repair damaged sections of mechanical insulation damaged during this construction period.
Use insulation of same thickness as existing insulation, install new jacket lapping and sealed
over existing.

3.7 PROTECTION AND REPLACEMENT:

A. Replace damaged insulation which cannot be repaired satisfactorily, including units with
vapor barrier damage and moisture saturated units.

B. Protection:  Insulation Installer shall advise Contractor of required protection for insulation
work during construction period to avoid damage and deterioration.

END OF SECTION 15250
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SECTION 15410 - WATER DISTRIBUTION PIPING AND EQUIPMENT

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

1.2 SUMMARY:

A. This Section specifies the water distribution piping system, including potable cold, hot, and
recirculated hot water piping, fittings, and specialties within the building.

B. Water Supply Systems:

1. Domestic Water
2. Make-up Water

C. Related Sections:

1. Separate sections in Division 15 specify Basic Piping Materials and Methods,
Hangers and Supports, Expansion Compensation, piping system identification
materials and requirements, general duty valves, pipe insulation, water conditioning
equipment, domestic hot water and plumbing fixtures and equipment.

1.3 QUALITY ASSURANCE:

A. Manufacturer's Qualifications:

1. Firms regularly engaged in the manufacture of plumbing piping products and
equipment of types, materials and sizes required, whose products have been in
service for not less than five years.

B. Installer's Qualifications:

1. Firm with at least three years history of successful experience on projects of similar
nature.

2. Licensed as a firm in the Contractor state of origin and in the State of Utah.

3. Have a publicly registered bonding capacity of sufficient amount to cover this work
and all other work in progress by the Contractor.

4. All workmen employed on the project to carry state licenses as journeyman or
apprentice pipe fitters with additional certification for welders.

1.4 SUBMITTALS:
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A. Product Data:  Submit manufacturer’s technical literature indicating source, brand, type,
model, performance characteristics, installation instructions, etc.  Color chart for finished
surfaces and fixtures.

B. Record Drawings:  See Section 15000 - General Mechanical Requirements.

C. Operation and Maintenance Information:  Provide information for all equipment including a
comprehensive system operating description.  See Section 15995 - System Commissioning,
Testing and Balancing.

1.5 REFERENCES:

A. Codes and Standards:  Comply with applicable sections, follow recommended practices.

1. State Pressure Vessel Regulations
2. ASME Codes for Pressure Vessels
3. State and Local Plumbing Code
4. State and Local Mechanical Code
5. State and Local Building Code
6. ASHRAE/ASPE Handbooks
7. HI Compliance:  Design, manufacture, and install plumbing pumps in accordance

with HI "Hydraulic Institute Standards".
8. UL Compliance:  Design, manufacture, and install plumbing pumps in accordance

with UL 778 "Motor Operated Water Pumps".
9. UL and NEMA Compliance:  Provide electric motors and components which are

listed and labeled by Underwriters Laboratories and comply with NEMA standards.

1.6 DELIVERY, STORAGE, AND HANDLING:

A. Store pipe in a manner to prevent sagging and bending.

B. Store pipe in a manner to prevent dirt and debris from entering piping.

C. When possible, store copper pipes and tubing inside and protected from weather.  Whether
stored inside or outside, elevate above grade and enclose with durable, waterproof wrapping.
 Raise slightly one end of sealed piping to prevent accumulations of condensate and pitting
where condensate accumulates.

PART II - PRODUCTS

2.1 PIPE AND FITTINGS:

A. Domestic Water Pipe:  (except below slab/grade)

1. Pipe Sizes 2 1/2" and Smaller:  Copper tubing.  Conform to ASTM B88, Type L,
hard temper, copper tube; ANSI B16.22 streamlined pattern wrought-copper
fittings, with soldered joints using 95-5 tin antimony solder or non-lead bearing
solders such at "Silvabrite."

2.2 VALVES:
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A. Ball, check, and drain valves are specified in Section 15100 - Valves.

2.3 PIPING SPECIALTIES:

A. Backflow Preventer: (2” and Smaller)

1. Reduced pressure principle assembly, all bronze construction, resilient seated ball
valve shutoff valves on inlet and outlet, and strainer on inlet, air-gap drain.
Assemblies shall include 4 test cocks, and pressure-differential relief valve located
between two positive seating check valves, and comply with requirements of ASSE
Standard 1013.

2. Manufacturer:  Subject to compliance with requirements, provide backflow
preventer of one of the following:

a. Watts Regulator Series  909 QT PC
b. Wilkins 975 XL

B. Backflow Preventer: (2-1/2" and Larger)

1. Reduced pressure principle assembly consisting of FDA approved epoxy coated
resilient seated ball valve shutoff valves on inlet and outlet, and FDA approved
epoxy coated strainer on inlet, air-gap drain.  Assemblies shall include 4 test cocks,
and pressure-differential relief valve located between two positive seating check
valves, and comply with requirements of ASSE Standard 1013.   Install line size
where required by code.  Epoxy coating required on 3" and larger only.  FDA
coating not required on all bronze units.

2. Manufacturer:  Subject to compliance with requirements, provide backflow
preventer of one of the following:

a. Watts Regulator Series  909 QT PC
b. Wilkins 375

C. Strainers: (3" and smaller):

1. Watts No. 777, WWP 250 psi at 210oF, cast bronze body, threaded, solid retainer
cap, 20 mesh stainless steel screen (except 3" to have 3/64" perforated screen).

2. Approved Manufacturer:

a. Watts Series 777.

PART III - EXECUTION

3.1 EXAMINATION

A. Verify all dimensions by field measurements.  Verify that all water distribution piping may
be installed in accordance with pertinent codes and regulations, the original design, and the
referenced standards.

B. Examine rough-in requirements for plumbing fixtures and other equipment having water
connections to verify actual locations of piping connections prior to installation.
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C. Do not proceed until the unsatisfactory conditions have been corrected.

3.2 JOINING PIPES AND FITTINGS:

A. Copper Tubing:  Solder joints in accordance with the procedures specified in ANSI B9.1.

3.3 PIPING INSTALLATION:

A. Refer to the separate Division 15 section: General pipes and fittings, for general piping
installation instructions.

B. General Locations and Arrangements:  Drawings (plans, schematics, and diagrams) indicate
the general location and arrangement of the piping systems.  Location and arrangement of
piping layout take into consideration pipe sizing and friction loss, expansion, pump sizing,
and other design considerations.  So far as practical, install piping as indicated.

C. Install piping level with no pitch.

D. Install incidental.

3.4 INSTALLATION OF VALVES:

A. Installation requirements for general duty valves are specified in Section 15100.

B. Valves:  Install in locations shown on drawings.  Provide isolation valves for branch lines
and service to all equipment, shown or not.

3.5 INSTALLATION OF PIPING SPECIALTIES:

A. Install backflow preventers at each connection to mechanical equipment and systems and
prior to the deck hydrant manifold, and in compliance with the plumbing code and authority
having jurisdiction.  Locate in same room as equipment being connected.  Pipe relief outlet
without valves, to nearest floor drain or as indicated on drawings.  Install each backflow
preventer no more than 5'-0" above floor, except for deck hydrant backflow preventer which
is to be installed above the ceiling with galvanized sheet metal drain pan below.

B. Install pressure regulating valves with inlet and outlet shutoff valves, and ball valve bypass.
Install pressure gage on valve outlet.

3.6 FIELD QUALITY CONTROL:

A. Inspections:

1. Do not enclose, cover, or put water distribution piping system into operation until it
has been inspected and approved by the authority having jurisdiction.

2. During the progress of the installation, notify the plumbing official having
jurisdiction, at least 24 hours prior to the time such inspection must be made.
Perform tests specified below in the presence of the plumbing official.

3. Rough-in Inspection:  Arrange for inspection of the piping system before concealed
or closed-in after system is roughed-in, and prior to setting fixtures.
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4. Final Inspection:  Arrange for a final inspection by the plumbing official to observe
the tests specified below and to insure compliance with the requirements of the
plumbing code.

5. Re-inspection:  Whenever the plumbing official finds that the piping system will not
pass the test or inspection, make the required corrections and arrange for
reinspection by the plumbing official.

6. Reports:  Prepare inspection reports, signed by the plumbing official.

B. Test all water distribution piping systems for leaks and defects.  If testing is performed in
segments, submit a separate report for each test, complete with a diagram of the portion of
the system tested.

C. Leave all water distribution piping uncovered and unconcealed until it has been tested and
approved.  Expose all such work for testing, that has been covered or concealed before it has
been tested and approved.

D. Cap the piping system and subject to a static water pressure of 50 psig above the operating
pressure without exceeding the pressure rating of the piping system materials.  Isolate the
test source and allow to stand for a period of 4 hours.  Leaks and loss in test pressure
constitute defects which must be repaired.

E. Repair all leaks and defects using new materials and retest system or portion thereof until
satisfactory results are obtained.

F. Prepare reports for all tests and required corrective action.

3.7 ADJUSTING AND CLEANING:

A. Cleaning and Disinfecting:

1. Purge all water distribution piping systems.

2. Follow AWWA guidelines.  Thoroughly sterilize the entire domestic water system
with a solution containing not more than 50 parts per million of available chlorine.
Introduce the chlorinating materials into the system in a manner approved by the
Owner's representative.  Allow the sterilization solution to remain in the system for
a period of 24 hours, during which time, open and close all valves and faucets
several times.  After sterilization, flush the solution from the system with clean
water until the residual chlorine content is not greater than 0.02 parts per million.
Also check for suspended matter in the water using 0.45 millipore filter or
equivalent.  Retain filter(s) for future reference.  Water system will not be accepted
until a negative bacteriological test is made on water taken from the system.  Repeat
dosing as necessary until such negative test is accomplished.

B. Reports:

1. Prepare reports for all purging and disinfecting activities.

3.8 INSTRUCTION OF OWNER'S PERSONNEL:  Participate in specified instruction.  See Section
15000 - General Mechanical Requirements.
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END OF SECTION 15410
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SECTION 15481 - COMPRESSED AIR SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. Related Sections:

1. Division 15 “General Piping Materials and Methods” apply to work of this
section.

2. Division 15 “Air Compressor and Equipment” apply to work of this section.

1.2 SUMMARY:

A. This Section specifies the air compressor, air dryer, compressed air piping system,
fittings, and specialties.  Extent of work is indicated on drawings and schedules and by
requirements of this section.

1.3 SUBMITTALS:

A. Refer to Division 1 and Basic Mechanical Requirements for administrative and
procedural requirements for submittals.

B. Product Data:  Submit manufacturer's product data, including source, brand, type, model
and performance characteristics for the following products:

1. Valves

1.4 QUALITY ASSURANCE:

A. Codes and Standards:

1. Plumbing Code Compliance:  Comply with Uniform Plumbing Code regarding
compressed air systems.

B. Manufacturer's Qualifications:  Firms regularly engaged in manufacture of genera-use
centrifugal compressors with characteristics, sizes and capacities required, whose
products have been in satisfactory use in similar service for not less than five years.

C. Shop Drawings:  Submit manufacturer's assembly and performance-type shop drawings
indicating dimensions, weight loadings, required clearances and methods of assembly of
components.

D. Wiring Diagrams:  Submit manufacturer's electrical requirements for power supply
wiring to equipment.  Submit manufacturer's ladder type wiring diagrams for interlock
and control wiring.  Clearly differentiate between portions of wiring that are factory-
installed and portions to be field-installed.

E. Operation and Maintenance Data:  Submit maintenance data and parts lists for each type
of compressor, air dryer, control and accessory; including "trouble-shooting"
maintenance guide.  Include this data product data, shop drawings, and wiring diagrams
in maintenance manual; in accordance with requirements of Division 15995 - General
Mechanical Requirements.
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PART 2 - PRODUCTS

2.1 PIPE AND FITTINGS:

A. Compressed Air Piping Within Building:

1. Pipe sizes 2" and smaller:  Copper tubing.  Conform to ASTM B88, Type K, hard
temper, copper tube; ANSI B16.22 streamlined pattern wrought-copper fittings,
with brazed joints (Silfoss or equivalent).

2.2 VALVES:

A. Valves as specified in Section 15100.

1. Typically use ball valves.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify all dimensions by field measurements.  Verify that all air distribution piping may
be installed in accordance with pertinent codes and regulations, the original design, and
the referenced standards.

B. Examine areas and conditions under which air compressor and related equipment dryer
are to be installed.

3.2 JOINING PIPES AND FITTINGS:

A. Braze all joints with a background flow of nitrogen.  Allow for pipe expansion and
contraction and provide vibration isolation at the compressor.

3.3 PIPING INSTALLATION:

A. Refer to the Division 15 section: “General Pipes and Fittings” for general piping
installation instructions.

1. General Locations and Arrangements:  Drawings (plans, schematics, and
diagrams) indicate the general location and arrangement of the piping systems.
Location and arrangement of piping layout take into consideration pipe sizing
and friction loss, expansion, compressor sizing, and other design considerations.
So far as practical, install piping as indicated.

B. Install piping with 1/32" per foot (1/4 percent) downward slope towards drain points.

3.4 INSTALLATION OF VALVES:

A. Installation requirements for general duty valves are specified in Division 15 “Valves.”

B. Shutoff Valves: Provide shutoff valves to isolate buildings and for sectionalizing system
and elsewhere as indicated.  For shutoff valves and isolation/zone valves, use ball valves.

3.5 FIELD QUALITY CONTROL:

A. Inspections:

1. Do not enclose, cover, or put system into operation until it has been inspected by
the Owner’s Representative and General Contractor.
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B. Piping System Test:

1. Leak test all new air distribution piping systems and parts of existing systems,
which have been altered, extended or repaired.  Test system without devices
attached, at 200 psig for 24 hours.  Check joints for leaks with soap solution.  Let
stand for 24 hours, no loss allowed, repair any defects or leaks.

2. Leave all new, altered, extended, or replaced air distribution piping until it has
been tested and approved.  Expose all such work for testing, that has been
covered or concealed before it has been tested and approved.

3. Repair all leaks and defects using new materials and retest system or portion
thereof until satisfactory results are obtained.

3.6 ADJUSTING AND CLEANING:

A. Cleaning:

1. Purge all new air distribution piping systems and parts of existing systems which
have been altered, extended, or repaired prior to use.

2. Alignment:  Check alignment, and where necessary, motors and compressors
within recommended tolerances by manufacturer, and in presence of
manufacturer's service representative.

END OF SECTION 15481
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SECTION 15485 - NATURAL GAS PIPING

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specifications sections, apply to work of this section.

B. Division - 15 “General Mechanical Requirements” applies to work of the section.

1.2 DESCRIPTION OF WORK:

A. Extent of natural gas systems work, is indicated on drawings and schedules, and by
requirements of this section.

1.3 QUALITY ASSURANCE:

A. Manufacturer’s Qualifications:  Firms regularly engaged in manufacture of natural gas
systems products, of types, materials, and sizes required, whose products have been in
satisfactory use in similar service for not less than 5 years.

B. Installer’s Qualifications:  Firm with at least 3 years of successful installation experience
on projects with natural gas systems work similar to that required for project.

C. Codes and Standards:

1. NFPA Compliance:  Fabricate and install natural gas systems in accordance with
NFPA 54 "National Fuel Gas Code".

2. Utility Compliance:  Fabricate and install natural gas systems in accordance with
Questar Gas regulations and recommended practice.

3. UMC Compliance:  Fabricate and install natural gas systems in accordance with
IAPMO "International Mechanical Code - 2006".

1.4 SUBMITTALS:

A. Product Data:  Submit manufacturer's technical product data and installation instructions
for natural gas systems materials and products.

B. Shop Drawings:  Submit scaled layout drawings of natural gas pipe systems including,
but not necessarily limited to, pipe and tube sizes, location, elevations, and slopes of
horizontal runs, wall and floor penetrations, and connections.   Include schematic
diagrams of each gas train. Indicate interface and spatial relationship between piping and
proximate equipment.

C. Record Drawings:  At project closeout, submit record drawings of installed natural gas
systems piping and products, in accordance with requirements of Division 1.

D. Maintenance Data:  Submit maintenance data and parts lists for natural gas systems
materials and products. Include this data, product data, shop drawings, and record
drawings in maintenance manual; in accordance with requirements of Division 1.
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PART II - PRODUCTS

2.1 MATERIALS AND PRODUCTS:

A. General:  Provide piping materials and factory-fabricated piping products of sizes, types,
pressure ratings, and capacities as indicated.   Where not indicated, provide proper
selection as determined by Installer to comply with installation requirements. Provide
materials and products complying with NFPA 54 where applicable, base pressure rating
on natural gas piping system maximum design pressures.    Provide sizes and types
matching piping and equipment connections; provide fittings of materials which match
pipe materials  use in natural gas systems.   Where more than one type of materials or
products are indicated, selection is Installer's option.

2.2 BASIC IDENTIFICATION:

A. General:  Provide identification complying with Division-15 "Mechanical Identification
Accessories" in accordance with the following listing:

1. Gas Valves:  Plastic valve tags.

2.3 BASIC PIPES AND PIPE FITTINGS:

A. General:  Provide pipes and pipe fittings complying with Division-15 "General Pipes and
Fittings", in accordance with the following listing:

B. Building Distribution Piping:

1. Pipe Size 2-1/2" and Larger:  Black steel pipe; Schedule 40; wrought-steel
buttwelding fittings, weld all joints.

2.4 BASIC PIPING SPECIALTIES:

2.5 BASIC SUPPORTS AND ANCHORS:

A. General:  Provide supports and anchors of the following types as needed.  See Division -
15 "Mechanical Supporting Devices.”

1. Adjustable swivel pipe rings for horizontal-piping hangers and supports.

2. Two-bolt riser for vertical piping supports.

3. Concrete inserts, C-clamps, and steel brackets for building attachments.

2.6 SPECIAL VALVES:

A. General:  Special valves required for natural gas systems include the following types:

1. Gas Cocks:

a. Gas Cocks 2" and Smaller:  150 psi non-shock WOG, bronze straightway
cock, flat or square head, threaded ends.

b. Gas Cocks 2-1/2" and Larger:  125 psi non-shock WOG, iron body
bronze mounted, straightway cock, square head, flanged ends.
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B. Manufacturer:  Subject to compliance with requirements, provide gas cocks of one of the
following:

1.   DeZurik Corp.
2.   Jenkins Bros.
3.   Lukenheimer Co.
4.   NIBCO, Inc.
5.   Powell (The Wm.) Co.
6.   Rockwell International; Flow Control Div.
7.   Stockham Valves and Fittings.
8.   Walworth Co.

PART III - EXECUTION

3.1 INSTALLATION OF BASIC IDENTIFICATION:

A. General:  Install mechanical identification in accordance with Division-15 "Mechanical
Identification Accessories.”

3.2 INSTALLATION OF NATURAL GAS PIPING:

A. General:  Install natural gas piping in accordance with Division-15 "General Pipes and
Fittings".

B. Do not install defective piping or fittings.

C. Install piping with 1/64" per foot (1/8%) downward slope in direction of flow.

D. All piping shall be welded.

3.3 INSTALLATION OF PIPING SPECIALTIES:

A. Install piping specialties in accordance with Division-15 "Hydronic Piping and
Specialties."

3.4 INSTALLATION OF SUPPORTS AND ANCHORS:

A. Install supports and anchors in accordance with Division-15 "Mechanical Supporting
Devices.”

3.5 INSTALLATION OF VALVES:

A. Gas Cocks:  Provide at connection to gas train for each line branch where indicated.

B. Locate gas cocks where easily accessible, and where they will be protected from possible
injury.

3.6 FIELD QUALITY CONTROL:

A. Piping Tests:  Inspect, test, and purge natural gas systems in accordance with NFPA 54,
and local utility requirements.
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3.7 ADJUSTING AND CLEANING:

A. Cleaning and Inspecting:  Clean and inspect natural gas systems in accordance with
requirements of Division-15 "General Pipes and Fittings.”

END OF SECTION 15485
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SECTION 15515  - HYDRONIC PIPING AND SPECIALTIES

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A. All pertinent sections of Division - 15  “General Mechanical Requirements” are a part of the
work described in this section.

B. All pertinent sections of Division - 15 “General Pipes and Fittings” are a part of the work
described in this section.

C. Other Specification sections related to Insulation, System Commissioning, Testing and
Balancing.

1.2 SUMMARY:  Work shown on the drawings and required by these specifications including incidental
work classified as "best practices of the trade".

A. Heating Water System.
B. Other work as indicated.

1.3 QUALITY ASSURANCE:

A. Manufacturer's Qualifications:  Firms regularly engaged in the manufacture of hydronic
piping products and equipment of types, materials and sizes required, whose products have
been in service for not less than 5 years.

B. Installer's Qualifications:

1. Firm with at least 3 years history of successful experience on projects of similar
nature.

2. Licensed as a firm in the Contractor state of origin and in the State of Utah.

3. Have a publicly registered bonding capacity of sufficient amount to cover this work
and all other work in progress by the Contractor.

4. All workmen employed on the project shall carry state licenses as journeyman or
apprentice pipe fitters with additional certification for welders.

1.4 SUBMITTALS:

A. Product Data:  Submit manufacturer's technical literature indicating source, brand, type,
model, performance characteristics, installation instructions, etc.

B. Record Drawings:  See Division - 15000.

C. Operation And Maintenance Information:  Provide information for all equipment including a
comprehensive system operating description.  See Section 15195.

D. Instruction Of Owner's Personnel:  Participate in specified instruction.  See Division -
15000.
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1. As part of the overall project warranty, furnish individual manufacturer warranties
for each piece of equipment for a period of not less than one year from date of
Owner's beneficial use (substantial completion).

2. Warrant the overall assembly of equipment, materials and labor comprising these
systems.

1.5 REFERENCES:

A. Standards:  Comply with applicable sections, follow recommended practices.

1. State Boiler and Pressure Vessel Regulations

2. ASME Codes for Boilers and Pressure Vessels

3. State and Local Plumbing and Mechanical Codes

4. International Building Code/International Mechanical Code / International Plumbing
Code

5. ASHRAE Handbooks

PART II - MATERIALS AND METHODS - HEATING WATER

2.1 PIPING AND FITTINGS:

A. Schedule 40 black steel, A-53 with malleable steel threaded fittings up to 2" size and forged
steel welding fittings 2-1/2" and larger.  Contractor option to use a grooved joint system
accommodating for additional support and insulation work.

B. Drains:  Install piping of any size from drains using type K or L copper piping with Solder
joint type wrought copper of wrought bronze fittings.  Drains and over flows shall be
terminated over floor drains or drain funnels adjacent to equipment.  Furnish drains from all
pump bases to floor drains.

C. Water Connections:  Provide piping and fittings connecting to the domestic water system,
such as fill lines, makeup water lines, etc., of Type K or L copper tubing with solder joint
type wrought copper or wrought bronze fittings.  Copper piping shall be connected to
equipment and steel piping with insulated unions to prevent electrolysis.

2.2 GENERAL SERVICE VALVES:  Comply with Section "Valves".

A. General:  Provide valves complying with Division-15 General Mechanical Materials and
Methods section "Valves", in accordance with the following listing.

1. Sectional Valves:

a. 2" and Smaller:  Ball valves.
b. 2 ½"  and Larger:  Butterfly valves.

2. Shutoff Valves:
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a. 2" and Smaller:  Ball valves.
b. 2 ½"  and Larger:  Butterfly valves.

3. Drain Valves:

a. 2" and Smaller:  Ball valves.

2.3 MISCELLANEOUS VALVES AND SPECIALTIES:  See Section "Valves".

2.4 VENT VALVES:

A. Manual Vent Valves:  Provide manual vent valves designed to be operated manually.  Use
ball valve.

B. Automatic Vent Valves:  Provide automatic vent valves designed to vent automatically with
float principle, stainless steel float and mechanisms, cast-iron body, pressure rated for 125
psi, 1/2" NPS inlet and outlet connections.

C. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
vent valves which may be incorporated in the work include, but are not limited to, the
following:

1. Armstrong Machine Works.
2. Bell & Gossett ITT; Fluid Handling Div.
3. Hoffman Specialty ITT; Fluid Handling Div.
4. Spirax Sarco.
5. Amtrol.

2.5 EXPANSION JOINT:

A. All steel construction laminated two ply ASTM A-240 bellow type with internal and ASTM
A-36 flanged guide rings, limit stops, vents ports, service outlets, inner and outer ASTM A-
53 pipe and housing, all rated at 300 psi:  Selection based on Hyspan 3500 series.

PART III - EXECUTION

3.1 INSPECTION:

A. General:  Examine areas and conditions under which hydronic piping systems materials and
products are to be installed.

3.2 GENERAL SYSTEM INSTALLATION:

A. Arrange system in a neat, orderly and functional manner.  Maintain access around all
equipment.   Provide sheeves for all structural penetrations.

B. Plan ahead for seismic restraint and vibration isolation.

C. Verify adequate ventilation for heat producing equipment, watch out for possible freezing
conditions.
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D. Air Vents and Line Drains:  Provide air vents at all high points of piping systems with vent
line extended to valve installed in accessible location 5'-0" above the floor, vent line
extended to drain.  Provide drain valves at all equipment and at low points in the system.

3.3 INSTALLATION OF HYDRONIC PIPING:

A. General:  Install hydronic piping in accordance with Division-15 “General Pipes and
Fittings."

B. Install eccentric reducers where pipe is reduced in size in direction of flow, with tops of both
pipes and reducer flush.

C. Locate groups of pipes parallel to each other, spaced to permit applying full insulation and
servicing of valves.

3.4 INSTALLATION OF PIPING SPECIALTIES:

A. Install piping specialties in accordance with Division-15 "Hydronic Piping and Specialties."

3.5 INSTALLATION OF SUPPORTS AND ANCHORS:

A. Install supports and anchors in accordance with Division-15 "Mechanical Supporting
Devices."

3.6 INSTALLATION OF VALVES:

A. Install valves in accordance with Division-15 "Valves."

B. Sectional Valves:  Install on each branch and riser, close to main, where branch or riser
serves 2 or more hydronic terminals or equipment connections, and elsewhere as indicated.

C. Drain Valves:   Install on each mechanical equipment item located to completely drain
equipment for service or repair.   Install at base of each riser,  at base of each  rise or drop in
piping system, and elsewhere where indicated or required to completely drain hydronic
piping system.

D. Check Valves:  Install on discharge side of each pump, and elsewhere as indicated.

3.7 INSTALLATION OF EXPANSION COMPENSATION PRODUCTS:

A. General:  Provide for expansion and contraction of all piping systems with anchors, guides,
expansion joints, grooved joints, etc.  Provide one expansion joint for every 100 feet of pipe
or fraction thereof.

B. Anchors shall be constructed of steel plate with welded gussets bolted to the concrete wall
and welded to the pipe.

C. Guides shall be constructed of a steel pipe with 1/2"x1/2” square steel guide, bar 15” long
welded inside the guide pipe.  Weld the guide pipe to the steel plate and bolt to wall.  Provide
gussets, etc.  Install at 50’ on center maximum and at each offset.
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3.8 INSTALLATION OF HYDRONIC SPECIALTIES:

A. Balance Valves:  At locations shown on drawings.

B. Vent Valves:

1. Manual Vent Valves:  Install manual vent valves on each hydronic terminal at
highest point, and on each hydronic piping drop in direction of flow for mains,
branches, and runouts, and elsewhere as indicated.

3.9 TESTS:

A. Isolate sections of piping and equipment and pressure test to 175 psi or 1-1/2 times the
maximum potential pressure of the system, but not to exceed the test pressure rating of a
system component.

1. Conduct an air pressure test, using a soap solution to check for leaks.  Establish the
pressure, close off the pressure source and let stand for 24 hours.  Given constant
temperature, there should be no drop in pressure.

2. After the air test, fill the system with water, raise to test pressure and inspect for
leaks.  Repair all leaks.  Repeat tests.  Report and certify all tests.

B. Test other system components as needed to verify proper assembly and installation.

C. Participate in overall system test and balance work.

END OF SECTION 15515
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SECTION 15545 - CHEMICAL WATER TREATMENT FILTERS AND EQUIPMENT

PART I - GENERAL

1.1 DESCRIPTION OF WORK:

A. Types of chemical treatment specified in this section include the following:

1. Cleaning and Treatment.
2. Filling of Heating Water System.
3. Domestic Water System Disinfection.

PART II - PRODUCTS

PART III - EXECUTION

3.1 HEATING WATER SYSTEM, CLEANING, HEATING WATER SYSTEM TREATMENT AND
FILLING:

A. Provide valved bypass lines as needed to allow recirculation.  Provide valve connections
needed to fill, vent and drain system.

1. Use a treatment schedule similar to the following, but to be verified compatible with
system materials.

2. Fill, circulate, drain system, clean strainers.  Use clean water.

3. Fill, introduce 3 lbs per 1,000 gallon of crystalline trisodium phosphate plus
0.025% wetting agent (TIDE) or other suitable degreaser, take the water to
operating temperature, circulate for minimum of 5 hours, drain, flush.

4. Fill, clean and flush and sterilize where appropriate, all water piping systems with
water and drain these systems before they are placed in operation.  Flushing shall
consist of not less than six (6) short, intermittent flushes of five (5) to ten (10)
minutes duration.  Sample and test each flush for cleanliness.  Blow out all other
piping systems with compressed air or nitrogen to remove foreign materials that
may have been left or deposited in the piping system during its erection.

5. Fill heating water system with water, ready for final treatment.

6. For building heating water system; fill, introduce oxygen inhibitor such as sodium
borate-nitrite with phenopthalien, circulate.

7. For building heating water system; maintain inhibitor for entire first year, replace if
lost.

8. For building heating water system; for one year, water treatment company to supply
chemicals, and appropriate on-site service.
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3.2 TEMPORARY PIPING SYSTEMS:

A. All temporary piping systems for building chilled water shall be cleaned and filled as
described in paragraph 3.1 prior to putting into service.  Temporary building heating water
piping systems shall be cleaned and treated as described in paragraph 3.1. prior to putting
into service.  Contractor shall furnish all required soft water for the chilled water system.

3.3 DOMESTIC WATER SYSTEM:  Refer to Division - 15410 “Water Distribution Piping and
Equipment” for cleaning and disinfection.

3.4 COMPRESSED AIR SYSTEM:  Refer to Division - 15481 “Compressed Air Systems” for cleaning.

3.5 NATURAL GAS SYSTEM:  Refer to Division - 15485 “Natural Gas Piping” for cleaning.

END OF SECTION 15545
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SECTION 16050 – BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Provide all items, articles, materials, equipment, operations and/or methods listed, 

mentioned, shown and/or scheduled on the drawings and/or in these specifications, 

including all labor, services, permits, fees, utility charges, and incidentals necessary and 

required to perform and complete the electrical work described in this Division.  Apply 

for all permits early in the project to avoid problems due to code revisions. 

B. See the contract conditions (general and supplementary) and Division 1 for requirements 

concerning this Division including, but not limited to, submittals, shop drawings, 

substitution requests, change orders, maintenance manuals, record drawings, 

coordination, permits, record documents and guarantees. 

1.2 RELATED WORK SPECIFIED ELSEWHERE: 

A. Mechanical equipment motors to be furnished under another Division but connected 

under this Division.  Starters to be mounted and connected by this Division, but furnished 

by another Division unless otherwise noted on the electrical drawings.   Motor control 

centers shall be furnished and installed under this Division of the work.  Verify and 

coordinate all equipment locations and electrical characteristics with other trades 

involved in the work.  Coordination shall be done prior to rough-in or ordering 

equipment. 

B. Control wiring for mechanical equipment beyond provisions shown on the Electrical 

Drawings shall be performed under another Division of the work. 

1.3 QUALITY ASSURANCE: 

A. Do all work in accordance with regulations of serving electric utility, telephone utility, 

cable TV utility, National Electrical Code, state and local codes and amendments, 

National Fire Codes, and all other applicable codes.   

1.4 PROJECT CONDITIONS: 

A. The Contractor shall inspect the job site prior to bidding and familiarize himself with 

existing conditions which will affect the work.  Prior to start of work, obtain "As built", 

"Record", or other Drawings showing existing underground utilities. 

B. Electrical drawings are diagrammatic indicating approximate location of outlets, lighting 

fixtures, electrical equipment, etc.  Consult the Architectural, Structural, and Mechanical 

Drawings to avoid conflicts with equipment, structural members, etc.  When required 

make all deviations from Drawings to make the work conform to the building as 

jjohnson
Text Box
August 20, 2010
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constructed, and to related work of others.  Minor relocations ordered prior to installation 

may be made without added cost to Owner. 

C. Call to the attention of the Architect any error, omission, conflict or discrepancy in 

Drawings and/or Specifications.  Do not proceed with any questionable items of work 

until clarification of same has been made. 

D. Under no conditions are beams, girders, footings or columns to be cut for electrical items 

unless so shown on Drawings or written approval obtained from the Architect. 

E. Verify the physical dimensions of each item of electrical equipment to fit the available 

space and promptly notify the Architect prior to roughing-in if conflicts appear.  

Coordination of equipment to the available space and to the access routes through the 

construction shall be the Contractor's responsibility. 

1.5 SHOP DRAWINGS: 

A. Prior to ordering equipment, and prior to Contractor’s first application for payment, the 

Contractor shall, within 14 days after award of this work, submit six (6) complete shop 

drawings, neatly bound in 3-ring binder form, with indexed tabs, to the Architect, of 

materials and equipment he proposes to furnish.  It is preferred that all sections be 

submitted at once, however, in the event that one or more sections need approvals quickly 

and others are not prepared yet, the Engineer will agree to review the individual section 

submittals needing immediate approval. However, each individual submittal section must 

be complete, and remaining submittals that are not a rush shall be submitted all in one 

package as quickly as possible. Submitting individual sections over many weeks/months 

will not be tolerated.  

B. List shall bear Contractor’s stamp, signature or other means to show that he has inspected 

same and certified that submitted material is correct in regard to quantity, size, 

dimension, quality and is coordinated with the Contract Documents. 

C. See individual sections within this Division for products requiring submittal. 

D. Each shop drawing submittal shall be prepared by the manufacturer, and shall clearly 

show manufacturer’s name, catalog numbers, pictures, details, layout, type, size, rating, 

style,  and all options identified in a permanent fashion. Specific items or options shall be 

permanently marked on sheets containing more than one option – do not rely on the 

Engineer to mark options. Yellow highlight will not be an acceptable means of marking. 

E. Large equipment drawings such as UPS systems, generators, transformers, switchboards, 

and similar large equipment shall include the size, weight, seismic rating, emissions data, 

elevation, and wiring diagrams in addition to the product data. 

F. Some sections of this Division may require shop drawings prepared on full size floor 

plans in AutoCAD or other CAD software. Where required, contact the Architect for the 

latest version of the floorplans and match the size and scale of the construction drawings. 

Drawings delivered to the contractor from the Architect/Engineer may not include 

addenda changes. Contractor shall only use floor plans for purposes of the construction 
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on this job, and not for any other use or reuse. Add any required addenda items prior to 

finishing submittals. 

 

 

G. Provide complete materials (all materials) list at the beginning of each tabbed section 

showing “Specification Section”, “Material Item”, “Manufacturer’s Name and Catalog 

Number”, and all pertinent data. 

 

H. Provide samples where required in individual sections of this Division. 

I. Contractor agrees that Shop Drawing Submittals processed by the Architect are not 

Change Orders; that the purpose of Shop Drawing Submittals by the Contractor is to 

demonstrate to the Architect that the Contractor understands the design concept, that he 

demonstrates his understanding by indicating which equipment and material he intends to 

furnish and install and by detailing the fabrication and installation methods he intends to 

use. 

J. Contractor further agrees that if deviations, discrepancies or conflicts between Shop 

Drawings and Specifications are discovered either prior to or after Shop Drawing 

Submittals are processed by the Architect, the design Drawings and Specifications shall 

control and shall be followed. 

PART 2 - PRODUCTS 

2.1 MATERIALS: 

A. All materials shall be new and bear manufacturer's name, model number, electrical 

characteristics and other identification.  All equipment to be U.L. approved or listed by 

another testing agency approved by authorities having jurisdiction. 

B. Material and equipment shall be standard product of manufacturer regularly engaged in 

production of similar material for at least five years (unless specifically exempted) and 

shall be manufacturer's latest design. 

C. If the description of a product is in conflict with the product as specified in the catalog 

number, the description shall generally take precedence.  Contact the Architect for 

clarification if this occurs.  

D. All equipment for essential or life safety systems must be rated and certified for the 

appropriate seismic design category or seismic use group for the installed location. 

2.2 BOXES: 

A. Outlet and junction boxes shall be sized in accordance with code requirements or as noted 

on the drawings. 
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B. Unless otherwise specified or shown on the drawings, all outlet boxes for new work shall 

be galvanized steel knockout, outlet boxes.  Gangable boxes are not acceptable.  Outlet 

boxes shall not be smaller than 4" square and 1-1/2 inches in depth, unless otherwise 

noted.  All outlet box covers, rings, or other fittings shall be galvanized.  Boxes which are 

exposed to the weather shall be cast metal.  Outlet boxes for phone and data outlets shall 

be 2.5" deep boxes. 

C. Outlet boxes shall be designed for the intended use, and shall be installed flush with 

finish surface lines or not more than 1/8 inch back and shall be level and plumb.  Long 

screws with spaces or shims for mounting devices are not acceptable.  No combustible 

materials shall be exposed to wiring at outlets. 

D. Outlet boxes on opposite sides of fire or sound isolating partitions shall have a minimum 

horizontal separation of 24".  Back to back boxes are not permitted in any walls. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION METHODS: 

A. All items, articles, materials, and equipment specified under this Division shall be 

installed per the manufacturer’s installation instructions.  Where the manufacturer’s 

instructions are in conflict with the directions provided elsewhere in this Contract, the 

Engineer shall be notified prior to beginning rough-in. 

B. Cutting or notching shall be kept to an absolute minimum and done when, and in a 

method approved by the Architect.  Patch and correct finished surfaces damaged by 

electrical work. 

C. Relays, panels, cabinets and equipment shall be level and plumb and installed parallel 

with structural building lines.  All equipment and enclosures shall fit neatly without gaps, 

openings, or distortions.  Provide approved devices for closing all unused openings. 

D. Arrange circuit wiring as shown on the Drawings and do not alter or combine runs or 

homeruns without the specific approval of the Architect.  Feeder runs shall not be 

recombined or altered. 

E. Contactors, transformers, starters and similar noise producing devices shall not be placed 

on walls which are common to occupied space. 

F. Ballasts, contactors, starters, transformers and like equipment which are found to be 

noticeably noisier than other similar equipment on the project will be deemed defective 

and shall be replaced. 

G. In general, the mounting heights shall be as noted on the Drawings, or as listed below, the 

Architectural Interior Elevations and drawing notes taking precedence.  Where no heights 

are indicated, request clarification from the Architect.  Consult the Architectural, 

Mechanical and Structural drawings to avoid conflicts prior to roughing-in and for exact 

locations.    All dimensions are to the top of the back box or device whichever is higher.  
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Lighting dimensions are to the bottom of suspended fixtures and center of wall mounted 

fixtures unless otherwise noted. 

 

Light Switches    48 inches to top 

Convenience Receptacles  20 inches to top 

Data/Telephone Outlets   20 inches to top 

Receptacles and Outlets Over Counters 10 inches above counter or 5 inches above  

         Backsplash to top, whichever is greater. 

Panelboard     72 inches to top 

Disconnects and Motor Controllers 72 inches to top 

FACP and NAC panels   72 inches to top 

Fire Alarm Signals   96 inches to top (but at least 6" below ceiling) 

Fire Call Stations   48 inches to top 

Fire Alarm Annunciator   66 inches to top 

H. Where raceways penetrate floors, ceilings, ducts, chases, and fire walls, provide fire 

stopping to maintain integrity of the fire assembly.  Firestopping method shall be 

approved by the Code Authority having jurisdiction.  

I. All materials and equipment installed under this work shall be properly and adequately 

supported from the building structure except where ceiling construction or other 

provisions are specifically designed to support them.  Support systems shall provide a 

safety factor of four.  This shall apply to chains, hangers, anchors, clamps, screws, 

structural iron, and all other hardware and appurtenances associated with the support 

system. 

J. Rough-in for communications outlets for phone and data systems shall consist of a 4" 

square deep (4SD) box with a single gang mud ring.  Provide a .75" conduit for wall 

phones and a 1” conduit for combination voice and data outlets to an accessible ceiling 

space.  Conduit shall be terminated above the ceiling in a bushing and a pull string 

installed. 

K. Maintain the following minimum separations from voice and data cables.  Power conduit 

- 12", transformers and motors - 40", fluorescent lighting - 12".  Coordinate with the 

voice and data installer to assure these separations are met. 

L. All new floor mounted electrical equipment including, but not limited to: Transformers, 

Switchboards, MCC’s, Switchgear, Switches, UPS, PDU’s and Generators; shall have 

concrete housekeeping pads installed.  All Concrete pads shall be as indicated on the 

drawings or 4 inches high above finished floor, extending to 4 inches beyond the width 

and depth of the Equipment base; pad dimensions indicated on the drawings shall take 

precedence in all cases. 

3.2 LOW VOLTAGE WIRING METHODS: 

 

A. Provide conduit homeruns complete for all low voltage systems. Plenum cabling will not 

be acceptable. 
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A. Where cables pass through air plenums, the cables shall be either in conduit, or be 

plenum rated.  The ceiling spaces in this project generally serve as air plenums and will 

require either conduit or plenum rated cable. 

B. Conductors shall be concealed in all finished spaces and shall be run parallel to structural 

lines and supported at minimum 5' intervals from structure. 

C. All low voltage cable must be suitable for the conditions in which it will be used.  Prior 

to purchasing or installing any cable, confirm with the Mechanical Contractor which 

areas, if any, require plenum rated cable. 

D. Provide a box, plaster ring, and conduit with insulated bushing from each wall or floor 

outlet to an accessible ceiling or crawl space.  Conduit shall be minimum 3/4" for 

telephone, minimum 1" combined voice and data outlets, and sized as needed for other 

systems.  Drawings notes shall take precedence.  Raceways for phone and data cable shall 

be sized based on the number of cables in accordance with the following guidelines. 

 

 3/4" conduit - max 4cables 

 1" conduit - max 8 cables 

 1.25" conduit - max 14 cables 

 1.5" conduit - max 19 cables 

 2" conduit - max 32 cables  

E. Furnish and install all necessary sleeves and raceways to permit the installation of signal 

cables (specific attention is called to non-contiguous ceiling spaces) to the appropriate 

equipment termination point.  Provide sleeves through all fire-rated walls and partitions.  

No outlets of any type shall be left without a raceway system or accessible ceiling path to 

their termination point.  Verify that raceway sizes and quantities are appropriate and will 

have at least 50% spare capacity after all cables are initially installed.  Provide at least 

one empty spare conduit to each area, sized to handle future needs. 

3.3 LABELING: 

A. Clearly and properly label the complete electrical system to indicate the loads served or 

the function of each item of equipment provided under this work. 

B. Nameplates shall be 1/16 inch thick, laminated three-ply plastic, center-ply white, outer-

ply black "Lamicoid" or equal.  Letters shall be formed by engraving outer black ply, 

exposing white center-ply, and shall be minimum 5/8 inch high.  Nameplates shall be 

secured with screws or pop rivets. 

C. Provide a master nameplate at the main distribution to identify the project, the Engineer 

and the date.  Clearly label switchboards with engraved nameplates to identify each load 

served. 

D. Label all electrical contactors, relays, time switches, transformers, etc. with an engraved 

nameplate corresponding to the labeling in the main, subdistribution, or branch panel 

serving the device or apparatus. 
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E. Provide typewritten branch panel schedules with protective clear, transparent covers 

accounting for every breaker installed.  Use actual room designations assigned by name 

or number near completion of the work, and not the designations shown on drawings. 

F. Provide a permanent engraved label or include with the panel schedule information 

indicating the conductor insulation color for: (1) all ungrounded conductors (2) grounded 

conductor (3) equipment grounding conductor.  This shall be documented at each 

panelboard and switchboard in a readily visible location; refer to Wires and Cables 

section 16120 for conductor color coding. 

G. Identify branch panels with engraved nameplate corresponding with distribution panel 

labeling.  Mount labels inside door for flush panels, and on the face of the door for 

surface panels.  No brand labels or other marking shall be on the outside of the panels.  

Where changes are made in existing panels, distribution boards, etc., provide new 

labeling and schedules to accurately reflect the changes. 

3.4 SAFETY: 

A. The Engineer has not been retained or compensated to provide design and construction 

review services relating to the Contractor's safety precautions or to means, methods, 

techniques, sequences or procedures required for the contractor to perform the work. 

3.5 DEMOLITION: 

A. It is the intent of these specifications to require the contractor to make all necessary 

adjustments to the electrical system, required to meet code, and accommodate installation 

of the new and remodeled work. 

B. Remove all existing fixtures, clocks, switches, receptacles, raceways, and other electrical 

equipment and devices and associated wiring from walls, ceilings, floors, and other 

surfaces scheduled for remodeling, relocation, or demolition unless specifically shown as 

retained or relocated on the drawings.  If existing walls, ceiling, floors, etc. are moved, 

extend existing devices, fixtures, and circuiting to the new location. 

C. Disconnect all existing mechanical equipment scheduled for removal or relocation.  See 

mechanical drawings for scope of work.  Remove abandoned raceways and cables.  

Relabel panels and motor control centers to reflect changes. 

D. If existing junction boxes will be made inaccessible, or if abandoned outlets serve as feed 

through boxes for other existing electrical equipment which is being retained, new 

conduit and wire shall be provided to bypass the abandoned outlets.  If existing conduits 

pass through or are mounted on partitions or ceilings which are being removed or 

remodeled, new conduit and wire shall be provided to route around the ceiling or wall 

and maintain service to the existing load. 

E. Extend circuiting and devices in all existing walls to be furred out. 

F. Locations of items shown on the drawings as existing are partially based on as-built and 

other drawings which may contain errors.  The Contractor shall verify the correctness of 
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the information shown prior to bidding and provide such labor and material as is 

necessary to accomplish the intent of the contract documents.  The plans may show some 

demolition conditions, but are not intended to show all of them.  

G. All materials accumulated during the demolition process are the Owners property and 

shall be removed from the job site as directed by the Owner. If owner does not wish to 

salvage materials, contractor shall remove from jobsite and dispose, or recycle materials 

at contractor’s discretion, in a lawful manner. 

H. Where changes are made in existing panels, distribution boards, etc., provide new 

labeling and schedules to accurately reflect the changes. 

 

I. Demolish and dispose of hazardous materials in a lawful manner, such as PCB containing 

transformers or ballasts, mercury containing lamps, or materials containing lead. All costs 

for proper disposal shall be paid by the contractor unless specified elsewhere in the 

general conditions. 

3.6 POWER INTERRUPTIONS: 

A. Keep outages to occupied areas to a minimum and prearrange all outages with the 

Owner's representative and utilities involved.    Requests for outages shall state the 

specific dates and hours and the maximum durations, with the outages kept to these 

specified times.  When power interruptions will last longer than 5 minutes and cover 

more than 10% of the building, or affect public areas, they shall be performed on the 

weekends between 1 and 5 AM. 

B. Contractor shall coordinate with the Owner so that work can be scheduled not to interrupt 

operations, normal activities, building access, etc.  Coordinate work with other crafts for 

proper scheduling. 

C. No circuits shall be turned off without prior approval from owner.  Coordinate with the 

Owner any interruptions which affect the operation of the remaining portions of the 

facility. 

D. This contractor will be liable for any damages resulting from unscheduled outages or for 

those not confined to the preapproved times.  Include all costs for overtime labor as 

necessary to maintain electrical services in the initial bid proposal.  Temporary wiring 

and facilities, if used, shall be removed and the site left clean before final acceptance.  

Requests for outages must be submitted at least (5) days prior to intended shutdown time. 

E. Include in bid cost of minimum temporary power for Fire Alarm System, Security, 

Telephone/Data equipment and any other equipment designated by Owner, during time 

when primary building power has been interrupted. 

3.7 GROUNDING: 

A. Ground all electric equipment, raceways and enclosures in accordance with code rules 

and established safety practices.  Provide a single main grounding point where grounding 

jjohnson
Text Box
August 20, 2010



Capitol Preservation Board July 26, 2010 

State Office Building Tunnel Improvements 

DFCM Project No. 08234050 

Salt Lake City, Utah 
 

BASIC ELECTRICAL MATERIALS AND METHODS 16050 - 9 

conductors from the Grounding Electrode System ground rods, ground grids, water pipes, 

main switchgear, etc. may be terminated. 

B. Concrete encased UFER grounds shall be 2/0 Bare Copper, no less than 40 feet in length. 

Utilizing rebar for a UFER, although allowed by code, is not acceptable.  Bare Copper 

conductors shall be placed no closer than two inches of the bottom of an exterior wall 

footing and there shall  be  no  plastic  sheeting  or  other insulating material placed 

between the footing and earth.  Bond to re-bar at minimum 10' intervals. 

C. Grounds shall be installed where accessible for future inspection and servicing.  Where 

ground connections are made underground or in inaccessible locations, they shall be  

made using an exothermic weld process, Cadweld or equivalent, or Ampact pressure 

connectors.   

D. Install grounding conductors in approved metallic raceways unless specifically shown or 

specified otherwise. Bond at each end and at all intervening boxes and enclosures 

between the service equipment and grounding electrode. 

E. No. 8 and smaller grounding conductors shall have green insulation. No. 6 and larger 

shall be marked with green colored tape at each end and at every box, panel, switchboard, 

or point where conductor is accessible. 

F. All isolated ground buses shall be used only for conductors from isolated ground 

receptacles.  Do not bond conduit or enclosures to isolated ground buses.  All isolated 

ground conductors shall be run back to the main ground point for the separately derived 

system which serves them. 

3.8 EQUIPMENT CONNECTIONS: 

A. The location and method for connecting to each item of equipment shall be verified prior 

to roughing-in.  The voltage and phase of each item of equipment shall be checked before 

connecting.  Motor rotations shall be made in the proper direction.  Pump motors are not 

to be test run until liquid is in the system and proper lubrication to all bearings in unit is 

checked. 

B. Conduit, wire and circuit breaker sizes for mechanical, elevator and similar equipment 

are based on the equipment ratings of one manufacturer.  The equipment actually 

furnished may have entirely different electrical characteristics.  Conduit, wire, circuit 

breakers, disconnects, etc. shall not be ordered or installed until exact electrical 

requirements are obtained.  Responsibility for this coordination rests with the Contractor. 

3.9 SEISMIC BRACING: 

A. Furnish and install all seismic bracing of equipment, feeders, lighting fixtures, and other 

electrical items in accordance with prevailing codes.  Refer to ASCE 7-02, section 9.6 for 

calculation methods. Provide and submit the required designs, calculations, certifications, 

and stamped drawings to the authority having jurisdiction and obtain their approval prior 

to installation or fabrication. 
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B. Where conduit, cable trays, or busducts are attached to structures where they cross a 

seismic isolation interface, the electrical components shall be designed to accommodate 

the seismic relative displacement. 

3.10 PAINTING: 

A. All electrical equipment and conduit exposed in finished areas and on exterior walls are 

to be painted to match surrounding surfaces. 

B. Contractor shall coordinate the timing of painting requirements. 

C. Refer to Architectural specifications for methods and materials. 

3.11 PROJECT RECORD DOCUMENTS: 

A. Maintenance of Documents: 

1. Maintain at Jobsite, One Record Copy of:  Contract Drawings, Specifications, 

Addenda, Reviewed Shop Drawings, Change Orders, Other Modifications to 

Contract and Field Test Records. 

2. Keep apart from documents used for construction. 

3. Keep documents available at all times for inspection by Architect. 

B. Recording: 

1. Label each document "PROJECT RECORD." 

2. Keep record documents current.  Do not permanently conceal any work until 

required information has been recorded. 

3. Contract Drawings, legibly mark to record actual construction; including but not 

limited to the following: 

a. Depths of various elements; locations of underground items, with 

dimensions to building walls and corners; changes of dimensions and 

details; changes made by Addendum, Field Orders or Change Order. 

 

b. Specifications and Addenda; Legibly mark each Section to record 

changes made by Addendum, Field Order or Change Order. 

C. As-Built Submittals: 

1. At completion of project, transfer changes, addenda items, variations from 

drawings, exact routes of all feeders and service conduits, and locations of 

stubbed conduits to clean new prints and specifications which will be supplied by 

the Architect and deliver to the Architect as "As-reported Record" drawings. 

Include dimensions to all buried or concealed conduits to permanent structures. 
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D. Operation and Maintenance Manuals 

 

1. At completion of project, prepare Operation and Maintenance Manuals with 

operation and Maintenance Data, contractors warranties, and copies of approved 

electrical permits. Include corrected copies of original submittals and shop 

drawings. 

2. See Division 1 for additional requirements. 

3.12 WARRANTIES: 

A. Provide a minimum 1 year warranty on all electrical equipment, devices, labor, and work 

by Division 16 whether specified or not. 

B. Provide warranties greater than 1 year as specified in other sections where stated.  The 

warranty requirement most stringent shall be used where conflicts arise. 

C. The systems listed below require warranties exceeding the minimum warranty: 

1. Lighting; 5 years for ballasts refer to Section – 16500 

D. Provide copies of all warranties to the owner upon completion of the project. 

 

3.13 COMPLETION: 

A. Complete each system as shown or specified herein and place in operation except where 

only roughing-in or partial systems are called for.  Each system shall be tested and left in 

proper operation free of faults, shorts or unintentional grounds.  Demonstrate system in 

the presence of the Architect, the Owner or their representative when requested. 

3.14 FINAL OBSERVATION: 

A. Contractor shall submit written certification that: 

1. Contract Documents have been reviewed. 

2. Contractor has inspected Project for compliance with Contract Documents. 

3. Work has been completed in accordance with Contract Documents. 

4. Equipment and Systems have been tested and are operational. 

5. Project is completed and ready for final inspection. 

B. Architect will make final inspection as soon as possible after receipt of Certification. 

C. Should Architect consider that work is finally complete in accordance with Contract 

Document requirements, Contractor shall make Contract Closeout submittals. 
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D. Should Architect consider that work is not finally complete: 

1. He will so notify Contractor, stating reasons. 

2. Contractor shall take immediate steps to remedy deficiencies, and send second 

written notice to Architect certifying that work is complete. 

3. Architect will reinspect work. 

E. The Architect will make two final inspections.  The first will determine deficiencies and 

errors in the work and the second will determine whether or not the noted deficiencies 

and errors have been satisfactorily corrected. 

F. If additional inspections are required because of the Contractor's failure to complete the 

deficiencies and errors prior to the second inspection, costs for the successive inspections 

will be back-charged to the Contractor by the Owner, who, in turn, will reimburse the 

Architect.  Charges will be based as follows: 

1. Architect time at current billing rates. 

2. Travel time, and all other expenses incurred in making inspections. 

G. Contractor to provide one (1) journeyman, tools, meters, instruments and other test 

equipment required by Architect.  Contractor to remove and replace trims, covers, 

fixtures, etc., for Architect to review and test materials, systems, methods and 

workmanship.  (Example:  Removing switchboard and panel covers to take voltage/amp 

readings, review connections and wire size, etc.) 

END OF SECTION 16050 
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SECTION 16071 – SEISMIC RESTRAINT FOR ELECTRICAL WORK 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. This section includes seismic restraints and other earthquake damage reduction measures 

for electrical systems, and electrical components. It complements seismic construction 

requirements located in other sections of the specification. 

B. Provide seismic bracing and support design for all electrical and life safety components 

for the facility. Provide structural design of all components by a licensed structural 

engineer in the State of Utah, designed in accordance to the IBC Chapter 16 and the 

ASCE 7-05 calculation method. Shop drawings and all calculations shall be submitted to 

the Authority Having Jurisdiction at the State of Utah as a deferred submittal. 

C. It should be noted that the design of the seismic bracing depends heavily on the 

components purchased in the various electrical divisions. Other electrical divisions will 

need to have approved submittals prior to completing the submittals for this section. Time 

is of the essence in providing submittals promptly to avoid construction delays. 

D. Provide all seismic supports, and associated fittings as herein specified and shown on the 

associated drawings. 

1.3 DEFINITIONS 

A. The IBC: International Building Codes 

1.3 RELATED WORK SPECIFIED ELSEWHERE: 

B. Basic Material & Methods – Section 16050. 

C. Raceways – Section 16130. 

1.4 QUALITY ASSURANCE: 

A. Comply with seismic restraint requirements of the IBC and the ASCE, unless 

requirements of this section are more stringent. 

B. PERFORMANCE CRITERIA 

1. Seismic restraint loading criteria 

 

a. Site Class as defined in the IBC:     D 

b. Assigned Seismic Use Group or Building Category:  III 

c. Life Safety Component Importance Factor   1.5 
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d. Other Component Importance Factor (increased   

for components needed for continued operation of the facility whose 

failure could impair the continued operation of the facility):  1.5 

e. Other component Importance factor (non-critical):  1.0 

f. Component Response Modification Factor:   1.2 

g. Component Amplification Factor:    1.6 

h. Design Spectral Response acceleration at short periods   0.2 Sec 

i. Design Spectral Response acceleration at 1.0 – second period 

C. Manufacturers shall be engaged in the manufacturing of industry accepted quality 

supports for conduits and raceways for a period of no less than 5 years for all types and 

sizes required. 

1.5 SUBMITTALS:  

A. Deferred Submittals: Provide drawings and details showing sizes, types, and assemblies 

of all seismic bracing and anchoring in sufficient detail to submit to the authority having 

jurisdiction at the State of Utah. Include stamped and signed calculations from a 

professional structural engineer licensed in the State of Utah. 

B. Product Data: Submit product data that illustrates and indicates type, styles, materials, 

strength rating, fastening provisions, and finish for each type and size of seismic restraint 

component used. Include current ICC reports for all products. 

1. Anchor bolts and studs: Tabulate types and sizes, complete with report numbers 

and rated strength in tension and shear as evaluated by an independent agency. 

2. Cable and wire rope assemblies: Tabulate types and sizes, complete with report 

numbers on rated strength in tension and shear as evaluated by an independent 

agency. 

3. Details: Contractor shall provide details of assembly arrangement, including 

attachment to differing types of structures. Show attachment locations, methods, 

spacing’s, identifying components and listing their strengths. Indicate direction 

and value of forces (calculated or tested) transmitted to structure during seismic 

events.  

4. The support seismic – restraint designs must be signed and sealed by a qualified 

professional structural engineer, licensed in the State of Utah, paid for by the 

contractor. 

 

B. Coordination Drawings: Show coordination of seismic bracing of electrical components 

with other systems and equipment in the vicinity, including mechanical ductwork and 

piping. Show bridging elements to assure that all electrical components anchor to the 

structure, rather than into ductwork or piping supports. 

PART 2 - PRODUCTS 
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2.1 ACCEPTABLE MANUFACTURERS: 

A. Provide products of a quality manufacturer located within the continental North 

American market. Supports made in Europe, Asia, South America, Africa, or other 

overseas markets are not acceptable. The following manufacturer’s products may be 

incorporated into the work: 

 

  1. Amber/Booth Company, Inc. 

  2. B-Line Systems, a division of Cooper 

  3. Erico, Inc. 

  4. California Dynamics Corporation 

  5. Hilti, Inc. 

  6. Loos&Co: Seismic Earthquake Division 

  7. Mason Industries 

  8. TOLCO Incorporated; a brand of NIBCO Inc 

  9. Unistrut; Tyco International, Ltd. 

  10. GS Metals Corp. 

  11. Powerstrut 

  12. Thomas and Betts Corp. 

B. Substitutions:  Equivalent manufacturers are allowed at contractor’s option, no submittals 

or prior approvals are necessary if supports meet specifications and are detailed in the 

deferred submittal by the licensed structural engineer. 

2.2 COMPONENTS: 

A. Rigid Channel Support Systems: Shop or field fabricated assembly made of slotted steel 

channels with accessories for attachment to braced component at one end and to the 

building structure on the other end. Provide corrosion resistant coating. 

B. Restraint Cables: ASTM A 603 galvanized steel cables with end connections made of 

thimbles, brackets, swivels, and bolts designed for restraining cable service, and with a 

minimum of two clamping bolts for cable engagement. 

C. Hanging rod Stiffener: Steel tube or steel slotted channel support systems sleeve with 

internally bolted connections to hanger rod. Do not weld stiffeners to rods. 

D. Bushings for Floor Mounted Equipment Anchor: Neoprene bushings designed for rigid 

equipment mountings, and matched to type and size of anchors and studs. 

E. Bushing Assemblies for Wall Mounted Equipment Anchorage: Assemblies of neoprene 

elements and steel sleeves designed for rigid equipment mountings, and matched to type 

and size of attachment devices. 

F. Resilient Isolation Washers and Bushings: One-piece, oil resistant, water resistant, 

molded neoprene, with a flat washer face. 
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2.3 ANCHOR BOLTS: 

A. Mechanical Anchor: Drilled in and stud-wedge or female-wedge type in zinc-coated steel 

for interior applications. Provide Stainless steel for exterior applications. Select anchors 

with strength required for anchor and as tested in accordance with ASTM E 488. 

Minimum length shall be eight times the diameter. 

B. Adhesive Anchors: Drilled in and capsule anchor system containing polyvinyl or 

urethane methacrylate-based resin and accelerator, or injection polymer or hybrid mortar 

adhesive. Verify that Adhesive meets all LEED requirements. Provide anchor bolts in 

zinc-coated steel for interior applications. Provide stainless steel for exterior applications. 

Select anchors with strength required for anchor and as tested in accordance with ASTM 

E 488. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Install seismic restraints in accordance to applicable codes and regulations as approved 

by authorities having jurisdiction. 

 B. Examine structure for reinforcing and avoid structural reinforcing in concrete before 

drilling. Where depth and location is unknown, employ X-ray and/or radio frequency 

locating prior to drilling. 

 

3.2 SUPPORT AND SEISMIC BRACING INSTALLATION: 

A. Conduit racks shall be adequately braced for Seismic Restraint, as required per ASCE 7-

05, Section 9.6, latest edition. 

B. Install conduit racks with trapeze style hanging system, with stainless steel 3/8 inch all 

threads hanging down to a Galvanized steel strut assembly. Provide conduit clips to 

rigidly clip conduit to strut. 

C. Provide a diagonal lateral seismic restraint braces at maximum 10 foot intervals 

(alternating directions), and a longitudinal brace (alternating directions) at maximum 30 

foot intervals. Braces must be made of strut or similar rigid material, and will be tied 

directly to trapeze strut with hinges or rigid angles. Wire ties for bracing will not be 

acceptable. All hardware made for bracing shall be seismically rated. 

D. If a large number of suspended conduit feeders (more than 12 each exceeding 2-1/2 

inches in size) are grouped together, the contractor shall review the layout with the 

structural engineer, provide estimated weights, and obtain approval for the proposed 

layout.  

E. Hanger rods shall be fastened to structure in an approved manner.  Pullout resistance 

shall have a safety factor of 4. 
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F. Support individual suspended feeder conduits by metal ring or trapeze hangers with 

threaded steel rods.   

 

3.7 COMMISSIONING AND FINAL INSPECTION: 

 

A. Seismic bracing system(s) shall have a special inspection for all materials as per the 

manufacturer’s recommendations. 

 

B. Contractor shall provide a time for access and inspection of seismic support system for 

the Architect/Engineer, and the commissioning agent. Correct all defects and flaws found 

prior to ceiling installation and prior to cabling installation. 

 

C. Demonstrate rigid seismic bracing to ensure minimal movement of the raceways on 

suspended racks in a seismic event. Demonstration shall be by pushing with at least 25 

pounds force laterally and longitudinally at selected (mid-span) locations along the length 

of the suspended raceway rack. Rack shall not move more than 2 inches during these 

demonstrations. 

END OF SECTION 16071 
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SECTION 16115 – CABLE TRAY  

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Provide a complete cable tray system as shown and specified including tray, tray 

connectors, supports, brackets, vertical and/or horizontal offsets, grounding and hardware 

for a complete system. Provide a deferred submittal to the Authority Having Jurisdiction 

complete with calculations stamped and signed by a professional structural engineer 

licensed in the state of Utah. 

1.2 RELATED WORK: 

A. Section 16050 Basic Materials and Methods. 

B. Section 16130 Raceways.  

 

1.3 QUALITY ASSURANCE: 

A. Meet or exceed all of the following standards and guidelines for manufacturer and 

installation: 

1. NEMA VE1-2002 manufacturing, performance, and testing standards 

2. NEMA VE2-2006 installation practices 

3. Cable Tray Institute (CTI) suggested practices 

4. National Electric Code 2008 (NFPA 70) 

1.4 SUBMITTALS: 

A. Submit shop drawings, manufacturers installation instructions, and product data under 

provisions of General Conditions and Division 01.  Seismic support for cable tray shall 

be included as a deferred submittal and be complete with current ICC reports for all 

materials and stamped and signed calculations from a professional structural engineer 

licensed in the state of Utah. 

B. Submit a complete cable tray layout drawn at 1/4-inch=1 foot scale minimum including 

suspension points, offsets, fire-wall penetrations and other essential information.  Layout 

shall be coordinated with mechanical, plumbing and fire protection contractors to insure 

that access to the tray is unobstructed for its entire length.  Location of tray shall be 

dimensioned and closed obstructions shown and noted.  Drawing shall include a typical 

corridor sections, showing the tray location in relation to work of other trades.  Submit 

four prints of tray layout to architect for approval within six weeks of award of bid. 
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PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. Ladder Racks - Chatsworth Products Inc., Homaco, Mono Systems Mono-rack, or 

approved. 

B. Steel or Aluminum Cable Tray: MP Husky, B-Line, Chalfant, PW Industries, 

Monosystems, or approved. 

C. Seismic Bracing: Unistrut, B-Line, Hilti, Mason Industries, or approved. 

D. Substitutions:  Only under provisions of the section 16050, General Conditions and 

Division 1. 

2.2 CABLE TRAYS 

A. Aluminum Vented/Ladder rack as described below shall be used. Steel, wiremesh,  or 

fiberglass trays will not be acceptable. 

B. Provide cable tray in 24 inch width, 4 inch depth, with 6 inch rung spacing. 

C. Provide NEMA load class 12B that supports a working load of up to 75 pounds per foot 

for supports at maximum 12 foot centers. 

D. Provide all appropriate accessories including dropouts at terminal locations. 

E. Corners and Tee intersections shall have a minimum 12" inside radius. Provide Tee 

intersection at tunnel intersections intended to extend to the building(s) in the future, 

minimum 3 locations. 

F. Provide elevation changes with factory bends, up and down, with 45 degree radius at 

each end of elevation change. 

2.3 SEISMIC BRACING COMPONENTS 

 A. Provide the following components for vertical support and lateral/longitudinal seismic 

bracing: 

  1. Strut: Unistrut (or equal) P1000 Metal Framing Channel 

 

 2. Allthread: Stainless Steel, 3/8 minimum size 

  3. Angles/Hinges: Bline B335-2 or Mason Industries SCB Swivel Anchor 

 

4. Expansion anchors: Hilti Kwik Bolt II (or equal) minimum 3/8 inch x 2-1/4 inch 

depth 
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5. Hardware: Miscellaneous cap screw/spring nuts and other hardware required for a 

complete system. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Install cable tray to maintain 12 inches minimum clearance at top and 6 inches to sides of 

tray. Provide additional clearance at top if possible, without violating item 3.1B below. 

Coordinate layout with work of other trades in advance of installation to provide required 

access with minimum number of offsets in tray runs.  If during construction as built 

conditions occur, such that cable tray becomes inaccessible for any reason, Division 26 

contractors shall submit immediately to the architect: 

1. The type and location of the obstruction including the trades involved. 

2. The means proposed by Division 26 contractor to maintain accessibility. 

 

Contractor shall proceed only if his proposal is approved.  If the Contractor proceeds 

without approval, the cable tray shall be relocated as directed by architect at contractors 

expense. 

B. Install all cable tray in an accessible from-floor location. Maintain a minimum 12" 

spacing from light fixtures and electrical feeders.  Maintain a 6" spacing from water 

piping.  Maintain 4 inches spacing from other electrical branch circuit conduits. Maintain 

at least 2” spacing from mechanical ducts. Coordinate tray location with conduit layout. 

 

C. Coordinate installation with all other trades. 12 foot runs of cable tray may be difficult to 

install after piping and supports for other trades are installed. If necessary, either install 

tray prior to other trades, order 8 foot lengths, and/or field cut cable tray for installation 

around other trades. Where field cut, provide proper supports, splices, and grounding 

continuity jumpers. 

 

3.2 SUPPORT AND SEISMIC BRACING INSTALLATION: 

A. Install cable tray with trapeze style hanging system, with stainless steel 3/8 inch 

allthreads hanging down to a Galvanized steel strut assembly. Provide cable tray clips to 

rigidly clip cable tray to strut. 

B. Provide a diagonal lateral seismic restraint braces at maximum 12 foot intervals 

(alternating directions), and a longitudinal brace (alternating directions) at maximum 24 

foot intervals. Braces must be made of strut or similar rigid material, and will be tied 

directly to trapeze strut with hinges or rigid angles. Wire ties for bracing will not be 

acceptable. All hardware made for bracing shall be seismically rated. 

C. Install tray and all accessories to provide electrical continuity throughout system.  

Provide flat braided aluminum straps at questionable grounding connections. 
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D. Hanger rods shall be fastened to structure in an approved manner.  Pullout resistance 

shall have a safety factor of 4. 

E. Follow manufacturer's instructions and details for separation of dissimilar metals 

including steel suspension rod to aluminum splice connectors or cable tray.  Provide 

nylon bushings at joints, vinyl sleeve at hanger rods. 

3.3 FIRE STOP: 

Provide at all penetrations a permanent fire stop system.  The system shall consist of reusable 

heat expanding pillows or bags.  The fire stop material shall be approved by Factory Mutual 

System and shall be Underwriters Laboratories classified.  The penetration seal method and 

material shall have an Underwriters Laboratories fire rating equal to the wall or floor in which the 

openings are located.  The penetration seal must allow future changes, such as addition or 

removal of cables, with no damage to the integrity of the seal.  If the wall or floor penetration is 

for cable tray passage, the fire stop material shall have been tested by Underwriters Laboratories 

for use with both steel and/or aluminum cable tray.  The seal method shall provide an immediate 

seal with no cure time.  The penetration seal must be unaffected by atmospheric conditions, water 

exposure or constant high humidity.  The fire seal shall be installed strictly according to the 

manufacturer/distributor published instructions. 

 

3.4 COMMISSIONING AND FINAL INSPECTION: 

 

A. Contractor shall provide a time for access and inspection of cable tray system for the 

Architect/Engineer, telecommunications installers (by various utilities) and 

commissioning agent. Special inspections for all materials shall be done as per the 

manufacturers’ recommendations. Correct all defects and flaws found prior to 

telecommunications cabling installation. 

 

B. Demonstrate electrical continuity at selected joints to the commissioning agent using an 

electrical ohmmeter. Add additional grounding braids at any location that exceeds 3 

ohms. 

 

C. Demonstrate rigid seismic bracing to ensure minimal movement of the cable tray in a 

seismic event. Demonstration shall be by pushing with at least 25 pounds force laterally 

and longitudinally at selected (mid-span) locations along the length of the tray. Tray shall 

not move more than 2 inches during these demonstrations. 

END OF SECTION 16115 
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SECTION 16120 – WIRES & CABLES 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

Provide all wires and cables as herein specified and shown on the associated drawings for service 

conductors, feeder conductors and branch circuit conductors. 

1.2 RELATED WORK SPECIFIED ELSEWHERE: 

A. Basic Material & Methods – Section 16050. 

B. Raceways – Section 16130. 

1.3 QUALITY ASSURANCE: 

A. All wire and cable shall meet or exceed the following standards: 

1. ASTM-B series specifications 

2. ICEA S-61-402/NEMA WC 5 - Thermoplastic insulated cables 0-2000 volt 

3. UL Standard 62 and 83 – Thermoplastic insulated cable 

 

4. UL VW-1 Flame Test for sizes #12 through #1 

5. National Electric Code (NFPA 70) – Latest edition 

B. Manufacturer’s shall be engaged in the manufacturing of industry accepted quality wires 

and cables for a period of no less than 5 years for all types and sizes required. 

1.4 SUBMITTALS:  

 A. None required. 

 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. Provide products of Southwire, Houston Wire, Rome Cable, or similar manufacturer  

located within the continental North American market. Cables made in Europe, Asia, 

South America, Africa, or other overseas markets are not acceptable. 
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B. Substitutions:  Equivalent manufacturers are allowed at contractors option, no submittals 

or prior approvals are necessary if cable meets specifications. 

2.2 MATERIALS: 

A. Application: For use in general wiring applications for lighting and power in ducts, 

conduits, wireways and other approved raceways with a maximum conductor temperature 

of 90 degrees C in dry locations and 75 degrees C in wet locations.  

B. Provide wires and cables that are chemical, gasoline, and oil resistant. Provide wires and 

cables that are sunlight resistant. 

C. Minimum conductor size shall be No. 12 AWG unless otherwise noted.  

D. Where adverse conductor exposure exists, code approved insulation suitable for the 

conditions encountered shall be used unless shown otherwise on the Drawings. 

E. Wire and cable shall be new, shall have grade of insulation, voltage and manufacturer's 

name permanently marked on outer covering at regular intervals and shall be delivered in 

complete coils or reels with identifying size and insulation tags. 

2.3 COPPER CONDUCTORS: 

A. AWG and smaller provide soft drawn stranded copper conductors with type 

THHN/THWN insulation. 

B. For No. 8 AWG and larger provide soft drawn stranded, Class B stranded copper 

conductors with type THHN/THWN insulation. 

2.4 ALUMINUM AND/OR METAL CLAD (MC) CABLING OPTIONS: 

A. Aluminum and MC Cabling not acceptable – Provide copper only conductors. 

2.5 COLOR CODE: 

A. All wire shall be fully colored in sizes 12 and 10 AWG, and color banded at each end and 

at all junction and pull boxes for size 8 AWG and larger. 

B. Color Code throughout the project shall be: 

1. 480Y/277V System 

Phase A  Brown 

Phase B   Orange 

Phase C   Yellow 

Neutral   Grey 

   Equipment Ground Green 

2. 208Y/120V System 

Phase A  Black 
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Phase B   Red 

Phase C   Blue 

Neutral   White 

Equipment Ground Green 

Isolated Ground  Green w/yellow stripe #12 & #10 

   Green and Yellow bands #8 and up 

 

C. Provide a permanent, plastic engraved label on the inside of each branch-circuit 

panelboard throughout the project identifying the Color Code used throughout the 

project. Refer to NEC 200.6 (D). 

 

2.6 SPLICES AND TERMINATIONS: 

A. Splices shall utilize Scotch "Hyflex" or "Ideal" wing nut connector installed properly.  

Crimp on splices designed to be used without wire stripping are not acceptable. 

B. Splices for No. 8 and larger wires shall be made with mechanically applied pressure type 

connectors.   

C. All taped joints shall be with "Scotch 33+" or equal, applied in half-lap layers without 

stretching to deform. 

D. Where splice box is subject to rain, weather, or moisture, provide “Rain Tight” 

termination device. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Inspect exposed cables for physical damage and remove as length allows. 

E. Utilize pulling compound on long pulls. 

C. Do not exceed manufacturers minimum bending radius or tension during installation. 

D. Provide dedicated neutrals on all branch power receptacle circuits of 120/208 volt. 

 

3.2 BRANCH CIRCUIT GROUNDED CONDUCTOR (NEUTRAL) WIRING METHODS: 

  

 A. Dedicated (separate) neutral wiring methods 

 

1.  Provide dedicated neutral wiring for the following system(s): 

 

 a. Lighting 

 

 b. Receptacles 

 

 c. Other than lighting and receptacle branch circuits 
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2. Provide dedicated (separate) neutral for each branch circuit; shared/common 

neutral wiring is not allowed. 

 

3. For dedicated neutral branch wiring, there shall be no more than six (6) current 

carrying conductors allowed within a single raceway unless specifically allowed 

otherwise in the drawings.  All neutral conductors shall be considered current 

carrying.  Provide all required wire size increases to account for the applicable 

NEC wire ampacity deratings. 

 

4. Provide dedicated neutral cables with colored stripe as required in wire color 

coding section for identification. 

 

 B. Shared neutral wiring methods 

 

  1. Shared neutral wiring is permissible for the following systems: 

 

 a. Other than lighting and receptacle branch circuits 

    

2. No more than three (3) ungrounded current carrying conductors may share a 

single neutral conductor. 

 

3. No more than four (4) current carrying conductors may be installed within a 

single raceway unless specifically allowed otherwise in the drawings.  All neutral 

conductors shall be considered current carrying for this purpose.  Provide all 

required wire size increases to account for the applicable NEC wire ampacity 

deratings factors. 

 

4. A grouped disconnecting means shall be provided in compliance with NEC 

210.4(B) within the serving panelboard that will simultaneously disconnect all 

ungrounded conductors of the multiwire branch circuit.  This may be 

accomplished utilizing 2 and 3 pole circuit breaker or breaker tie handles.  

Number of poles and quantity of breakers or tie handles shall be as required for 

the installation. 

5. Group all grounded and ungrounded conductors of each multiwire branch circuit 

within the panelboard with wire ties as per NEC 210.4(D). 

3.3 SPLICES AND TERMINATIONS: 

A. Splices are to be made up complete promptly after wire installation.   

B. Single wire pigtails shall be provided for fixture and device connections.  Wirenuts may 

be used for fixture wire connections to single wire circuit conductor pigtails. 

C. Install wing nut connector properly, according to manufacturers written instructions.  

Crimp on splices designed to be used without wire stripping are not acceptable. 

D. Torque bolted connections to manufacturers recommendations. 
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E. Insulation shall be removed with a stripping tool designed specifically for that purpose.  

A pocket knife is not an acceptable tool.  All conductors shall be left nick-free. 

F. Thermoplastic insulated wire and cable shall not be installed or handled in temperatures 

below +14 degrees F (-10 C).  Cross-linked polyethylene insulated wire and cable may be 

installed to -40 degrees F (-40 C). 

3.4 LABELING: 

A. Service Cables - Provide an engraved laminated 3-ply plastic “Lamicoid” or equal label 

which designated as “SERVICE CABLE(S)” attached with a nylon wire tie to the cables 

at each entry and exit from pullboxes, wireways and any other similar locations. 

B. Feeders – Provide an engraved laminated 3-ply plastic “Lamicoid” or equal label with 

feeder name attached with a nylon wire tie to the feeder at each entry and exit from 

pullboxes, wireways and any other similar locations. 

C. Branch Circuits – Clearly mark and identify the circuit number(s) at each junction box 

and similar location with a permanent black marker or equivalent that is clearly visible.  

For concealed junction boxes the marking shall be made on the outside coverplate; for 

exposed boxes or boxes with finished coverplates marking shall be made on the interior 

of the box where visible when removing the coverplate. 

3.5 COMMISSIONING AND TESTING: 

A. Contractor shall provide for access and inspection of installed wires and cables by the 

Architect/Engineer, owner and commissioning agent.  

B. Document all tests and provide written copies in the O&M manuals. 

C. Perform continuity tests and resistance measurements through bolted connections to 

ensure correct cable connections. 

 

D. Perform insulation resistance test on all feeder conductors exceeding 100 amps, size #2 

and larger. Values shall not be less than 50 megaohms. 

END OF SECTION 16120 
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SECTION 16130 - RACEWAYS 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Provide all raceways, wireways and associated fittings as herein specified and shown on 

the associated drawings. Provide a deferred submittal to the Authority Having 

Jurisdiction complete with calculations stamped and signed by a professional structural 

engineer licensed in the state of Utah for all conduit rack support structures. 

1.2 APPLICATION: 

A. Electric metallic tubing (EMT), galvanized rigid conduit (GRC), intermediate metal 

conduit (IMC), flexible metal conduit, and PVC conduit may be used. 

B. Schedule 40 PVC conduit may only be used below grade and below slabs on grade.  PVC 

shall not be used above grade.  PVC shall not be used in masonry walls and shall not be 

used in suspended slabs. Conduits larger than 1 inch may be run below the slab. 

C. GRC and IMC shall be used in locations subject to mechanical injury, for penetrations of 

building and manhole walls, and for service conduit under concrete slabs. GRC and IMC 

may be used: outside, where exposed to weather, in wet locations, in hazardous locations 

(as approved by code). 

D. EMT may be used only in dry and protected locations and in suspended slabs.  EMT may 

not be used: outside, where exposed to weather, in hazardous locations or where subject 

to mechanical injury. 

E. Flexible metal conduit (FMC) will be permitted only where flexibility is necessary.  FMC 

may be used only where flexibility is necessary in dry protected locations, such as: 

connections to recessed light fixtures, work fished into existing concealed dry locations, 

wood frame construction.  Flexible metal conduit shall be used for connection to all 

equipment subject to movement or vibration such as motors and transformers. Length 

shall not exceed 6 feet unless specified otherwise. 

F. Liquid-Tight Flexible Metal Conduit (LFMC) shall substitute only in those locations 

where flexible metal conduit is required and additional moisture protection is desired or 

needed. LFMC may be used: for connections to motors or fixed equipment where subject 

to moisture or weather and subject to movement or vibration.  Length shall not exceed 6 

feet unless specified otherwise. 

G. Drawing notes requiring a specific type of raceway shall take precedence over the 

specifications. 

H. Surface metal or Plastic raceways (Wiremold) shall not be used.  
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I. Electrical wiring shall be in U.L. approved raceways and enclosures throughout. 

I. 4" and larger conduits intended for use on primary services and communications services 

shall have minimum 48" radius sweep on all bends. 

1.3 RELATED WORK SPECIFIED ELSEWHERE: 

A. Basic Material & Methods – Section 16050. 

B. Wires and cables (600V) – Section 16120. 

 

1.4 QUALITY ASSURANCE: 

A. All installation of conduits and raceways shall meet or exceed the following standards: 

1. Polyvinyl Chloride (PVC):  in accordance with ANSI C80.1 and NEMA Std. 

Pub. No. RN 1. 

2. Rigid Metal Conduit (RMC):  in accordance with ANSI C80.1. 

 

 3. Electric Metallic Tubing (EMT):  in accordance with ANSI C80.3. 

4. Seismic Bracing: ASCE 7-02, Section 9.6, latest edition 

5. National Electric Code (NFPA 70) – Latest edition 

6. UL listing is required 

B. Manufacturer’s shall be engaged in the manufacturing of industry accepted quality 

raceway for a period of no less than 5 years for all types and sizes required. 

1.5 SUBMITTALS: 

A. Deferred Submittals: Provide drawings and details showing sizes, types, and assemblies 

of all seismic bracing and anchoring for cable/conduit support racks in sufficient detail to 

submit to the authority having jurisdiction at the State of Utah. Include stamped and 

signed calculations from a professional structural engineer licensed in the State of Utah. 

PART 2 – PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. Provide products of a quality manufacturer located within the continental North 

American market. Conduit and Raceways made in Europe, Asia, South America, Africa, 

or other overseas markets are not acceptable. 

B. Substitutions:  Equivalent manufacturers are allowed at contractor’s option, no submittals 

or prior approvals are necessary if conduit and fittings meet specifications. 
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2.2 RACEWAYS: 

A. Galvanized Rigid Metal Conduit (GRC):  Provide zinc-coated, hot-dipped galvanized, 

rigid metallic conduit in sizes indicated on the drawings. Provide RMC in ¾ inch 

minimum size. 

B. Intermediate Metal Conduit (IMC):  Provide hot-dipped galvanized, intermediate metal 

conduit in sizes indicated on the drawings. Provide IMC in ¾ inch minimum size. 

C. Electric Metallic Tubing (EMT):  Provide electric metal tubing in sizes indicated on the 

drawings. Provide EMT in ¾ inch minimum size. 

D. Liquid-Tight Flexible Metal Conduit:  Provide liquid-tight, flexible metal conduit, 

constructed of single strip, flexible continuous, interlocked, and double-wrapped steel, 

galvanized inside and outside, coated with liquid-tight jacket of flexible Polyvinyl 

Chloride (PVC). Provide Liquid-Tight Flexible conduit in ¾ inch minimum size. 

E. Provide Schedule 40 PVC conduit (where installed below grade or below slab on grade) 

in one inch minimum size. 

F. Surface metal raceways equal to Wiremold (700 series unless noted otherwise) may be 

used only where specifically called for on the drawings or in the specifications.  Such 

installation shall be directed and approved by the Architect prior to ordering raceway. 

G. Surface plastic raceways are not acceptable. 

H. Aluminum conduit is not acceptable. 

I. Provide EMT in ¾ inch minimum size; EMT in ½” inch minimum size may be used for 

fire alarm and low voltage (< 30 volts) control wiring only. 

J. Provide PVC conduit in one inch minimum size. 

2.3 FITTINGS: 

 A. EMT Connectors and couplings shall be steel concrete tight set screw type with insulated 

throats on connectors.  Die-cast fittings or fittings made from pot metal shall not be 

allowed.  Indenter type fittings are not acceptable 

B. Connectors larger than 1-1/4 inch shall utilize equivalent of O-Z/Gedney type SBT/SB 

insulated bushings. 

C. GRC and IMC shall be coupled and terminated with threaded fittings.  Provide fully-

threaded, malleable steel fittings, rain-tight and concrete-tight as applicable.   Provide 

double locknuts and metal bushings at all conduit terminations. Ends shall be bushed with 

insulating bushings (OZ Gedney type B or equal). 

D. PVC shall be provided with matching schedule 40 fittings. 
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E. FMC and LFMC fittings shall be in accordance to industry standards. 

F. Sealing bushings are to be provided equal to O-Z/Gedney Type FSK, WSK or CSMI as 

required by application.  Provide equal to O-Z/Gedney Type CSB for internal sealing 

busings. 

G. Expansion fittings shall be equal to O-Z/Gedey AXDX. 

 

H. Cable Supports:   Provide OZ Gedney, or equivalent cable supports for vertical risers, 

type as required by application. 

I. Aluminum conduit fittings are not acceptable. 

2.4 SEISMIC BRACING COMPONENTS 

 A. Provide the following components for vertical support and lateral/longitudinal seismic 

bracing: 

  1. Strut: Unistrut (or equal) P1000 Metal Framing Channel 

 

 2. Allthread: Stainless Steel, 3/8 minimum size 

  3. Angles/Hinges: Bline B335-2 or Mason Industries SCB Swivel Anchor 

 

4. Expansion anchors: Hilti Kwik Bolt II (or equal) minimum 3/8 inch x 2-1/4 inch 

depth 

 

Hardware: Miscellaneous cap screw/spring nuts and other hardware required for a 

complete system. 

2.5 BOXES 

 

A. Refer to section 16050 for appropriate boxes. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Provide pull boxes where shown or required to limit the number of bends in any run to 

not more than three 90 degree bends.  Use code gauge galvanized sheet steel boxes of 

code required size with removable covers, installed so that covers will be accessible after 

work is completed.  Verify with the Architect any locations in finished areas. 

B. Exposed raceways shall be parallel to structural lines and location must be approved by 

Architect/Engineer prior to installation. Where exiting from masonry walls in exposed 

rooms, particular attention and detail should be taken to exit in a neat and orderly fashion, 

at the correct elevation to hit structural steel roof supports. 
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C. Avoid placing conduits within 1-1/2 inches of the upper flutes of roof decking. 

D. Maintain a minimum of 6 inches spacing from Hot water and/or steam lines, and 2 inches 

from Chilled Water and Culinary Water lines. Do not support conduit from other utility 

services. 

E. 4" and larger conduits intended for use on primary services and communications services 

shall have minimum 48" radius sweep on all bends. 

F. Conceal all raceways and wiring in finished spaces.   

G. All conduit leaving building envelope (e.g. site lighting, roof mounted HVAC 

requirement, etc.) to be 0.75" minimum. 

H. Field bends and offsets shall be made without flattening, kinking, rippling or destroying 

the smooth internal bore or surface of the conduit and to not less than NEC minimum 

radius.  Conduit that shows signs of rippling or kinking shall not be installed.   Any 

conduits installed with wrinkles or kinks or otherwise in an unworkmanlike manner shall 

be replaced at no additional cost to owner. 

I. Precaution shall be exercised to prevent accumulation of water, dirt, concrete,  or other 

foreign matter in the conduits during the execution of the project.  Conduits in which 

water or foreign matter has been permitted to accumulate shall be thoroughly cleaned or 

the conduits runs replaced where such accumulation cannot be removed by methods 

approved the engineer. 

J. Permanently cap all spare conduits. Cap or plug conduit ends during construction to 

prevent entrance of foreign material. 

K. For metal conduit systems, provide electrically continuous conduit systems throughout. 

L. Conduit stubbed from a concrete slab or wall to serve an outlet under a table or to supply 

a machine shall have a rigid conduit coupling flush with the surface of the slab.  Provide 

plug where conduit is to be used in future. 

M. Conduits in above grade suspended slabs, where written approval is obtained from the 

Structural Engineer of Record, shall be located in the middle of the slab and spaced 

according to the minimum recommendations of the ACSE 9-91. There shall be no 

crossovers, and conduit must be spaced a minimum of 18 inches on center.  Conduits 

larger than one inch shall not be run in suspended slabs. 

N. If work in suspended slabs is approved, EMT must be placed on stands and tied down to 

prevent floating prior to concrete pour. A minimum of 1-1/2 inch of concrete cover below 

the conduit and above the conduit is required. The Architect/Engineer must be invited to 

review and approve the installation prior to the concrete pour. Contractor shall rework 

any conduit rough that is disapproved.  
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O. Avoid placing conduits in pre or post tensioned slabs. The maximum size, spacing, and 

location of conduits in pre or post-tensioned slabs shall be subject to approval by the 

Structural Engineer.  

 

3.2 SUPPORT AND SEISMIC BRACING INSTALLATION: 

A. Conduit racks shall be adequately braced for Seismic Restraint, as required per ASCE 7-

02, Section 9.6, latest edition. 

B. Install conduit racks with trapeze style hanging system, with stainless steel 3/8 inch 

allthreads hanging down to a Galvanized steel strut assembly. Provide conduit clips to 

rigidly clip conduit to strut. 

C. Provide a diagonal lateral seismic restraint braces at maximum 10 foot intervals 

(alternating directions), and a longitudinal brace (alternating directions) at maximum 30 

foot intervals. Braces must be made of strut or similar rigid material, and will be tied 

directly to trapeze strut with hinges or rigid angles. Wire ties for bracing will not be 

acceptable. All hardware made for bracing shall be seismically rated. 

D. If a large number of suspended conduit feeders (more than 12 each exceeding 2-1/2 

inches in size) are grouped together, the contractor shall review the layout with the 

structural engineer, provide estimated weights, and obtain approval for the proposed 

layout. 

E. Hanger rods shall be fastened to structure in an approved manner.  Pullout resistance 

shall have a safety factor of 4. 

F. Support individual suspended feeder conduits by metal ring or trapeze hangers with 

threaded steel rods. 

G. Support spacing shall be in accordance with the following table, in addition to these 

maximum spacing requirements the seismic support and bracing may require additional 

support and/or spacing supports less than the maximum distance indicated below; the 

most stringent requirement and shortest spacing distances shall be enforced.  

 

Conduit 

Type: 

Conduit 

Size: 

Maximum 

Distance 

Between 

Conduit 

Supports: 

Maximum Distance From outlet box, 

junction box, cabinet, fitting, conduit 

termination or bends larger than 22 degrees. 

IMC/GRC ½” to ¾” 

1” 

1.25” to 

1.5” 

2” to 2.5” 

3” and 

larger 

10 feet 

12 feet 

14 feet 

16 feet 

20 feet 

3 feet for all sizes 

EMT All Sizes 10 feet 3 feet 

FMC All Sizes 4.5 feet 1 foot 

jjohnson
Text Box
August 20, 2010



Capitol Preservation Board July 26, 2010 

State Office Building Tunnel Improvements 

DFCM Project No. 08234050 

Salt Lake City, Utah 
 

RACEWAYS   16130 - 7 

LFMC All Sizes 4.5 feet 1 foot 

 

3.3 FIELD CUTS AND THREADS: 

 

A. Cut all conduits perpendicular and square.  Remove all sharp or rough edges and ream all 

burrs, inside and outside.   

 

B. Provide clean sharp threads on RMC and IMC.  Engage at least five full threads on all 

RMC and IMC fittings.   

 

C. Before couplings or fittings are attached, apply one coat of red lead or zinc chromate to 

male threads of RMC or IMC.   

 

D. Apply coat of red lead, zinc chromate or special compound recommended by 

manufacture to conduit where conduit protective coating is damaged.    

3.4 EXPANSION AND SEISMIC JOINTS 

A. Expansion Joints: 

1. All conduits crossing expansion joints where cast in concrete shall be provided 

with expansion-deflection fittings, equivalent to O-Z/Gedney AXDX, installed 

per manufacturers recommendations. 

2. All conduits three inches and larger where not cast in concrete shall be rigidly 

secured to the building structure on opposite sides of a building expansion joint 

with an expansion-deflection fitting across the joint, equivalent to O-Z/Gedney 

AXDX, installed per manufacturer's recommendations. 

3. All conduits less than three inches where not cast in concrete shall be provided 

with junction boxes securely fastened on both sides of the expansion joint, 

connected together with 15 inches of slack (a minimum of 15 inches longer than 

the straight line length) flexible conduit and copper green ground bonding 

jumper.  In lieu of this flexible conduit, an expansion-deflection fitting, as 

indicated for conduits three inch and larger, may be installed. 

B. Seismic Joints: 

1. No conduits cast in concrete shall be allowed to cross a seismic joint. 

2. All conduits shall be provided with junction boxes securely fastened on both 

sides of the seismic joint, connected together with 15 inches of slack (a minimum 

of 15 inches longer than the straight line length) flexible conduit and copper 

green ground bonding jumper.  Prior to installation, verify with Architect that the 

15 inches is adequate for the designed movement, and if not, increase this length 

as required. 

 

3.5 CONDUITS BURIED BELOW GRADE (SINGLE CONDUITS LESS THAN 3 INCHES) 
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A. Refer to Ductbanks section 16150 where concrete encasement is called out. All multi-

conduit medium voltage campus power distribution and all multi-conduit campus 

telecommunications distribution must be concrete encased. Encasement is also required 

for building service entrance. Elsewhere on site, provide concrete encasement for single 

conduits where size is 3 inches and larger. 

B. Where PVC conduit is below building slab on grade, conduit must be installed to be at 

least 2 inches below the slab. Provide 2 inches of sand or pea sized gravel to cover 

conduit. Protect conduit from vehicle traffic and construction traffic prior to concrete 

pour. Conduit poured inside the slab for slab on grade construction is not acceptable. 

C. Elbows larger than 30 degrees and one inch shall be galvanized rigid conduit, wrapped 

with PVC tape.   

D. Provide a ground wire sized per code in all PVC conduits intended for power circuits 

when pulling wire.  Conductor quantities indicated in conduits do not include ground 

wires unless otherwise noted. 

E. Provide trenching, backfilling, compaction, re-paving or other site restoration as required 

by the work done in this division.  Minimum trench depth shall be as required to install 

conduit at 24" below grade to top of conduit unless otherwise noted. 

H. Install a detectable 6 inch wide yellow vinyl tape with letter "Caution:  Buried Electrical 

Line Below" 12 inches above all buried service conduit and wire not under structures. 

I. Backfill material for all trenches under paved areas shall be coarse sand or crushed rock, 

installed in layers not to exceed eight inches and compacted to 95% of maximum density 

at optimum moisture content to preclude subsequent settlement.  Compaction by water 

method.  The top 18 inches of trenches in landscaped or grassed areas shall be backfilled 

with native soil and tamped. 

J. Conduits piercing a building waterproof membrane shall be provided with flanges, using 

two neoprene washers, one washer on each side of membrane, between each flange and 

membrane. 

K. All underground conduits which enter the building shall be sloped to drain away from the 

building and shall be water sealed to prevent moisture from passing through the conduit 

into the building.  All joints to be threaded and taped or glued to prevent entry of water 

into the conduits. 

L. All underground conduits entering the building shall be poured-in-place, or provided with 

watertight conduit sleeves and rubber seals, Link-seal system by Thunderline Corporation 

or equivalent. 

 

3.6 CLEANING: 

 

A. Pull a mandril and swab through all conduit before installing conductors. Raceways shall 

be left clean and free of debris. 
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B. Provide a pull string in all empty conduits.  

 

3.7 COMMISSIONING AND FINAL INSPECTION: 

 

A. Contractor shall provide a time for access and inspection of raceway system for the 

Architect/Engineer, telecommunications installer and the commissioning agent. Special 

inspections for all materials shall be done as per the manufacturers’ recommendations 

Correct all defects and flaws found prior to wall and ceiling installation and prior to 

cabling installation. 

 

B. Demonstrate electrical continuity at selected joints to the commissioning agent using an 

electrical ohmmeter.  

 

C. Demonstrate rigid seismic bracing to ensure minimal movement of the raceways on 

suspended racks in a seismic event. Demonstration shall be by pushing with at least 25 

pounds force laterally and longitudinally at selected (mid-span) locations along the length 

of the suspended raceway rack. Rack shall not move more than 2 inches during these 

demonstrations. 

END OF SECTION 16130 

 

jjohnson
Text Box
August 20, 2010



Capitol Preservation Board July 26, 2010 

State Office Building Tunnel Improvements 

DFCM Project No. 08234050 

Salt Lake City, Utah 
 

SWITCHES & RECEPTACLES  16140 - 1 

SECTION 16140 – SWITCHES & RECEPTACLES 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Provide all switches, receptacles, and other devices as herein specified and shown on the 

associated drawings. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. Bryant, Arrow-Hart, Eagle, Legrand, General Electric, Leviton, Hubbell are acceptable. 

2.2 MATERIALS: 

A. The following list of wiring devices covers the most commonly specified items and 

establishes the grade of device.  Should the Drawings indicate a device other than those 

listed herein without reference to catalog number, such device shall be of the same grade 

and manufacturer as like devices. 

 

 Single Pole Switches    Hubbell #1221 

 Duplex Receptacles - 20 amp   Hubbell #5362 

 Where required by Code and/or  

   indicated on drawings 

 Hospital-grade Duplex Receptacle  Hubbell #8300 

 Safety Duplex Receptacle   Hubbell #HBLSG 63H 

 Duplex Receptacles-Isolated Ground  Hubbell #5362-IG, Orange 

 Switch with Pilot    LaGrande #20AC1 

 Dimmers     Lightolier, Neptune Momentum  

         series 

B. All wiring devices and plates to be specification grade.  Receptacles shall be mounted 

vertically with the ground pin down unless otherwise noted. 

C. Color of devices and plates to be selected by Architect.  Provide nylon plates in finish 

areas.  Wood paneled walls shall have brown devices and plates.  Restrooms, and food 

preparation areas to have 302 stainless steel plates.  Receptacles fed by emergency 

circuits shall have red devices with "EMERGENCY POWER" engraved in white letters 

on a red nylon plate with panel and circuit designation engraved on plate.  Receptacles 

fed by UPS circuits shall have yellow devices with "UPS POWER" engraved in white 

letters on a red nylon plate with panel and circuit designation engraved on plate. 
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D. Flush floor receptacles to be duplex and to have brass, hinged flap lids.  Provide carpet 

flanges in carpeted floors.  (See 16050, 2.4, E.) 

E. Wet location and/or weatherproof receptacles shall be in a weatherproof enclosure, the 

integrity of which is not affected when the receptacle is in use (attachment plug cap 

inserted), UL labeled and listed “Suitable For Wet Locations While In Use”.   Provide 

enclosure with stainless steel screws, gasket between enclosure and mounting surface and 

between cover and base, clear impact resistant UV stabilized polycarbonate as 

manufactured by TayMac Corporation or accepted equivalent. 

PART 3 - EXECUTION 

3.1 GENERAL: 

A. Provide a separate GFI type receptacle for each receptacle noted on plans as GFI.  

Standard receptacles fed from an up-stream GFI type receptacle are not acceptable.  

B. Install outlets and switches in a neat manner. 

C. Extend mudrings to flush out with surrounding wood panels and walls. 

D. Faceplates, devices, and boxes shall be square with floor, and door lines.  

E. Devices to be installed flush with faceplate. 

 

3.2 LABELING: 

A. Where switches control remote lighting or power outlets, or where switches in the same 

outlet (two or more) serve different purposes, such as light, power, intercom, etc. or 

different areas, such as corridor and outside, furnish engraved plates with 1/8 inch black 

letters indicating function of each switch or outlet. 

 

END OF SECTION 16140 
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SECTION 16500 - LIGHTING 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Provide light fixtures with lamps and accessories as herein specified and shown on the 

drawings. 

1.2 QUALITY ASSURANCE: 

A. If the catalog number of a specified fixture should conflict with the fixture description or 

the general lighting specifications, such conflicts shall be brought to the attention of the 

Architect prior to bidding. 

1.3 SUBMITTALS: 

A. Submit product data and shop drawings for fixtures, ballasts, and lamps in accordance 

with the General Conditions, Division 1, and Section 16050. 

B. Verify that fixture description matches that which is indicated by the specified catalog 

number. 

C. All features mentioned in the fixture list shall be marked on the submitted items. 

D. Submit written confirmation that dimming ballasts and dimming controls are compatible. 

E. Submit Operation and Maintenance data in accordance with the General Conditions, 

Division 1, and Section 16050. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. See Luminaire Schedule for acceptable manufacturers. 

B. Requests for substitution of other products will be considered if submitted in accordance 

with the General Conditions, Division 1, and Section 16050. 

C. Substitution requests for fixtures equal to those specified shall include complete 

construction and photometric data including, if applicable, candlepower distribution 

curve, spacing to mounting height ratio, table of coefficients of utilization, isofootcandle 

curve, ANSI beam spread classification, efficiency, etc. 

D. Submittals and substitution requests for fluorescent fixtures shall include the sheet metal 

gauge of the housing and the lens thickness, material, and pattern. 
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2.2 MATERIALS: 

A. Polystyrene lenses and lenses less than 0.125 inches nominal thickness shall not be 

permitted unless otherwise noted. 

B. Provide luminaires with Area Coverage, damp, or wet label if required for the application 

indicated. 

C. All recessed luminaires shall be free of light leaks. 

2.3 BALLASTS: 

A. All ballasts shall be capable of providing reliable operation of the lamps at the lowest 

temperature normally encountered.  The contractor shall confirm that the ballasts are 

appropriate for the ambient conditions. 

B. The contractor shall verify the ballast voltage prior to submittal. 

C. Ballasts deemed excessively noisy shall be replaced without cost to the Owner. 

D. PREMIUM T8 BALLASTS – INSTANT START: Premium T8 fluorescent ballasts, 

unless noted otherwise on Light Fixture Schedule, shall be instant start electronic type; 

ballast data as follows: 

 

UL listed and CSA certified. 

 Low wattage, ballast factor of 0.75 to 0.78 

Similar light output with Premium lamp to standard T8 ballast and lamps. 

Recognized Testing Laboratory listed, thermally protected, resetting, Class P, 

non-PCB, sound rated A. 

Operate lamps at a frequency of 40KHz or higher with no detectable flicker. 

Total Harmonic Distortion (THD) of 10% or less. 

Power factor equal to or greater than 98%. 

Minimum lamp starting temperature of 50 degrees F. 

Meet all current Federal, State and Power Co. efficiency and efficacy standards, 

and rebate program requirements. 

Meet all current ANSI, IEEE, and FCC regulations for EMI/RFI, harmonic 

distortion, and transient protection. 

Provide extended lamp life as stated by lamp manufacturer. 

Minimum 5 year ballast and replacement labor warranty by manufacturer. 

Ballast manufacturer's data must be included with lighting fixture submittals. 

Compatible with occupancy sensor switching. 

 

Approved manufacturers:  Advance (Centium or Optanium), Osram Sylvania, Magnetek, 

or approved. 

 

E. Provide emergency battery/inverter packs at fixtures indicated on plans. 
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1. T8 or T5 fluorescent emergency battery/inverter pack shall be capable of 

operating lamp(s) at a minimum of 1100 lumens, or at the lumen rating listed on 

the Light Fixture Schedule (whichever is greater), for a minimum of 90 minutes. 

2. For compact fluorescent or incandescent sources, the emergency battery/inverter 

pack shall be capable of operating the lamp(s) at 100% lumen rating of the 

lamp(s) for a minimum of 90 minutes. 

3. Emergency battery/inverter packs shall be UL listed and warranted for a 

minimum of 5 years for the T8 or T5 lamps and 2 years for the compact 

fluorescent or incandescent lamps. 

4. Approved Manufacturers:  Bodine, Iota, Lithonia or as listed on the fixture 

schedule. 

F.  

 

L. In indoor locations other than dwellings or hazardous locations, fluorescent luminaries 

that utilize double-ended lamps and contain ballast(s) that can be serviced in place shall 

have a quick disconnecting means factory installed, internal to the luminaire, and 

accessable from the ballast housing. The quick disconnect shall simultaneously break all 

of the supply conductors to the ballast, including the neutral. The line side terminals of 

the disconnect shall be guarded. 

2.4 LAMPS: 

A. Provide Premium grade, high performance T8 lamps, low mercury TCLP compliant 

(green ends), 3100 lumens, 3500°K, CRI of 82. 

 

B. Acceptable lamp manufacturers are Venture, Osram/Sylvania, Philips, and General 

Electric. 

C. All lamps and fixtures shall be in proper operation at the time of acceptance.   

D. SPARE LAMPS: Provide ten percent spare lamps, with a minimum of two, for each size 

and type used. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Luminaires installed under this work shall be properly and adequately supported from the 

building structure except where ceiling construction or other provisions are specifically 

designed to support the fixture units.  Fixture support systems shall provide a safety 

factor of four.  This shall apply to chains, hangers, anchors, clamps, screws, and all other 

hardware and appurtenances associated with the support system. 
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B. Fixture supports shall provide proper alignment and leveling of fixtures, and shall be 

arranged to maintain the alignment at all times.  The final decision as to adequacy of 

alignment shall be given by the Architect. 

C. All light outlets shall be supplied with a fixture.  Outlet symbols on the drawings without 

a type designation shall have a fixture the same as those used in similar or like locations. 

D. Fixture stem or chain lengths for industrial reflector or bare lamp strip fixtures shall be 

appropriate for the space and for coordination with other work such as ducts and piping.  

Provide swivel hangers for stem-hung fixtures. 

E. Fixtures shall be left clean at the time of acceptance of the work and every lamp shall be 

in operation.  The responsibility for cleaning or protecting fixtures from dirt, dust, paint, 

debris, etc. shall rest with the Contractor performing this division of work. 

F. Prior to the purchase of any luminaire, the finish shall be verified with the Architect and 

the voltage shall be verified based on the panelboard voltage. 

G. Fixtures of a given description may be used in more than one type of ceiling.  Consult the 

Architectural Reflected Ceiling plan to obtain this information.  Some ceiling types may 

have changed immediately prior to bidding or by addenda or change order and the 

changes may not be reflected in the fixture list or fixture designations as shown on the 

plans.  The contractor shall compare the electrical plans with the reflected ceiling plan 

and confirm that the specified fixtures are compatible with the ceiling system prior to 

ordering. 

H. Provide seismic support wires for all recessed fixtures where ceiling framing is not 

designed for fixture support. 

I. Provide all recessed lay-in fixtures a flexible power whip of at least 48 inches but not 

exceeding 72 inches. Where using modular wiring systems, wiring shall be supported 

from structure, not laying on ceiling tiles.  

J. Where fixtures are mounted under cabinets, in soffits, coves, or other physically 

restricting spaces, the contractor shall verify that the fixtures will fit the space prior to 

ordering. 

K. Undercabinet and similar fixtures are to be hard wired.  Flexible cords similar to SO cord 

are not acceptable. 

L. Air supply fixtures shall be supplied with pattern control vanes. 

M. See Architectural plans for fire rated ceilings and coordinate fixture installation with 

general contractor to assure continuity of fire rating. 

N. Do not mount fluorescent or H.I.D. fixtures within 12" of any cable tray or 

telecommunications cable.  
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O. Where dimming systems are specified, contractor shall operate fixtures at full intensity 

for a minimum of 100 hours prior to testing. Lamps shall not be dimmed until the 100 

hours is complete. 

 

END OF SECTION 16500 
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