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SECTION 01 32 16.15
PROJECT SCHEDULES
(SMALL PROJECTS — DESIGN/BID/BUILD)

PART 1- GENERAL
1.1 DESCRIPTION:

A. The Contractor shall develop a Critical Path Method (CPM) plan and
schedule demonstrating fulfillment of the contract requirements (Project
Schedule), and shall keep the Project Schedule up-to-date in accordance
with the requirements of this section and shall utilize the plan for
scheduling, coordinating and monitoring work under this contract
(including all activities of subcontractors, equipment vendors and
suppliers). Conventional Critical Path Method (CPM) technique shall be
utilized to satisfy both time and cost applications.

1.2 CONTRACTOR®"S REPRESENTATIVE:

A. The Contractor shall designate an authorized representative responsible
for the Project Schedule including preparation, review and progress
reporting with and to the Contracting Officer"s Representative (COR).

B. The Contractor®s representative shall have direct project control and
complete authority to act on behalf of the Contractor in fulfilling the
requirements of this specification section.

C. The Contractor’s representative shall have the option of developing the
project schedule within their organization or to engage the services of
an outside consultant. |If an outside scheduling consultant is utilized,
Section 1.3 of this specification will apply.

1.3 CONTRACTOR®"S CONSULTANT:

A. The Contractor shall submit a qualification proposal to the COR, within
10 days of bid acceptance. The qualification proposal shall include:

1. The name and address of the proposed consultant.

2. Information to show that the proposed consultant has the
qualifications to meet the requirements specified in the preceding
paragraph.

3. A representative sample of prior construction projects, which the
proposed consultant has performed complete project scheduling
services. These representative samples shall be of similar size and
scope.

B. The Contracting Officer has the right to approve or disapprove the
proposed consultant, and will notify the Contractor of the VA decision
within seven calendar days from receipt of the qualification proposal.
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In case of disapproval, the Contractor shall resubmit another consultant
within 10 calendar days for renewed consideration. The Contractor shall
have their scheduling consultant approved prior to submitting any
schedule for approval.

1.4 COMPUTER PRODUCED SCHEDULES

A

The contractor shall provide monthly, to the Department of Veterans
Affairs (VA), all computer-produced time/cost schedules and reports
generated from monthly project updates. This monthly computer service
will include: three copies of up to five different reports (inclusive of
all pages) available within the user defined reports of the scheduling
software approved by the Contracting Officer; a hard copy listing of all
project schedule changes, and associated data, made at the update and an
electronic file of this data; and the resulting monthly updated schedule
in PDM format. These must be submitted with and substantively support
the contractor’s monthly payment request and the signed look ahead
report. The COR shall identify the five different report formats that
the contractor shall provide.

The contractor shall be responsible for the correctness and timeliness
of the computer-produced reports. The Contractor shall also be
responsible for the accurate and timely submittal of the updated project
schedule and all CPM data necessary to produce the computer reports and
payment request that is specified.

The VA will report errors in computer-produced reports to the
Contractor’s representative within ten calendar days from receipt of
reports. The Contractor shall reprocess the computer-produced reports
and associated diskette(s), when requested by the Contracting Officer’s
Representative, to correct errors which affect the payment and schedule
for the project.

1.5 THE COMPLETE PROJECT SCHEDULE SUBMITTAL

A

Within 45 calendar days after receipt of Notice to Proceed, the
Contractor shall submit for the Contracting Officer"s review; three blue
line copies of the interim schedule on sheets of paper 765 x 1070 mm (30
X 42 inches) and an electronic file in the previously approved CPM
schedule program. The submittal shall also include three copies of a
computer-produced activity/event 1D schedule showing project duration;
phase completion dates; and other data, including event cost. Each
activity/event on the computer-produced schedule shall contain as a
minimum, but not limited to, activity/event ID, activity/event
description, duration, budget amount, early start date, early finish
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date, late start date, late finish date and total float. Work

activity/event relationships shall be restricted to finish-to-start or

start-to-start without lead or lag constraints. Activity/event date
constraints, not required by the contract, will not be accepted unless
submitted to and approved by the Contracting Officer. The contractor
shall make a separate written detailed request to the Contracting

Officer identifying these date constraints and secure the Contracting

Officer’s written approval before incorporating them into the network

diagram. The Contracting Officer’s separate approval of the Project

Schedule shall not excuse the contractor of this requirement. Logic

events (non-work) will be permitted where necessary to reflect proper

logic among work events, but must have zero duration. The complete
working schedulle shall reflect the Contractor®s approach to scheduling
the complete project. The final Project Schedule in its original form
shall contain no contract changes or delays which may have been incurred
during the final network diagram development period and shall reflect
the entire contract duration as defined in the bid documents. These
changes/delays shall be entered at the first update after the final

Project Schedule has been approved. The Contractor should provide their

requests for time and supporting time extension analysis for contract

time as a result of contract changes/delays, after this update, and in
accordance with Article, ADJUSTMENT OF CONTRACT COMPLETION.

D. Within 30 calendar days after receipt of the complete project interim
Project Schedule and the complete final Project Schedule, the
Contracting Officer or his representative, will do one or both of the
following:

1. Notify the Contractor concerning his actions, opinions, and
objections.

2. A meeting with the Contractor at or near the job site for joint
review, correction or adjustment of the proposed plan will be
scheduled if required. Within 14 calendar days after the joint
review, the Contractor shall revise and shall submit three blue line
copies of the revised Project Schedule, three copies of the revised
computer-produced activity/event ID schedule and a revised electronic
file as specified by the Contracting Officer. The revised submission
will be reviewed by the Contracting Officer and, if found to be as
previously agreed upon, will be approved.

E. The approved baseline schedule and the computer-produced schedule(s)
generated there from shall constitute the approved baseline schedule
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F.

until subsequently revised in accordance with the requirements of this
section.

The Complete Project Schedule shall contain a quantity of
activities/events appropriate to the project.

1.6 WORK ACTIVITY/EVENT COST DATA

A

The Contractor shall cost load all work activities/events except
procurement activities. The cumulative amount of all cost loaded work
activities/events (including alternates) shall equal the total contract
price. Prorate overhead, profit and general conditions on all work
activities/events for the entire project length. The contractor shall
generate from this information cash flow curves indicating graphically
the total percentage of work activity/event dollar value scheduled to be
in place on early finish, late finish. These cash flow curves will be
used by the Contracting OFfficer to assist him in determining approval or
disapproval of the cost loading. Negative work activity/event cost data
will not be acceptable, except on VA issued contract changes.

The Contractor shall cost load work activities/events for guarantee
period services, test, balance and adjust various systems in accordance
with the provisions in Article, FAR 52.232 — 5 (PAYMENT UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 — 83 (PAYMENT UNDER
FIXED-PRICE CONSTRUCTION CONTRACTS).

In accordance with FAR 52.236 — 1 (PERFORMANCE OF WORK BY THE
CONTRACTOR) and VAAR 852.236 — 72 (PERFORMANCE OF WORK BY THE
CONTRACTOR), the Contractor shall submit, simultaneously with the cost
per work activity/event of the construction schedule required by this
Section, a responsibility code for all activities/events of the project
for which the Contractor®™s forces will perform the work.

. The Contractor shall cost load work activities/events for all BID ITEMS

including ASBESTOS ABATEMENT. The sum of each BID ITEM work shall equal
the value of the bid item in the Contractors® bid.

1.7 PROJECT SCHEDULE REQUIREMENTS

A

Show on the project schedule the sequence of work activities/events
required for complete performance of all items of work. The Contractor
Shall:
1. Show activities/events as:
a. Contractor®s time required for submittal of shop drawings,
templates, fabrication, delivery and similar pre-construction
work.
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5.

b. Contracting Officer"s and Architect-Engineer"s review and approval
of shop drawings, equipment schedules, samples, template, or
similar items.

c. Interruption of VA Facilities utilities, delivery of Government
furnished equipment, and rough-in drawings, project phasing and
any other specification requirements.

d. Test, balance and adjust various systems and pieces of equipment,
maintenance and operation manuals, instructions and preventive
maintenance tasks.

e. VA inspection and acceptance activity/event with a minimum
duration of five work days at the end of each phase and
immediately preceding any VA move activity/event required by the
contract phasing for that phase.

Show not only the activities/events for actual construction work for

each trade category of the project, but also trade relationships to

indicate the movement of trades from one area, floor, or building, to
another area, floor, or building, for at least five trades who are
performing major work under this contract.

Break up the work into activities/events of a duration no longer than

20 work days each or one reporting period, except as to

non-construction activities/events (i.e., procurement of materials,

delivery of equipment, concrete and asphalt curing) and any other

activities/events for which the COR may approve the showing of a

longer duration. The duration for VA approval of any required

submittal, shop drawing, or other submittals will not be less than 20

work days.

Describe work activities/events clearly, so the work is readily

identifiable for assessment of completion. Activities/events labeled

start, continue," or "completion," are not specific and will not
be allowed. Lead and lag time activities will not be acceptable.
The schedule shall be generally numbered in such a way to reflect

either discipline, phase or location of the work.

B. The Contractor shall submit the following supporting data in addition to

the project schedule:

1.
2.
3.

The appropriate project calendar including working days and holidays.
The planned number of shifts per day.
The number of hours per shift.

Failure of the Contractor to include this data shall delay the review of

the submittal until the Contracting Officer is in receipt of the missing
data.

01 32 16.15 - 5



Renovate 3B Clinic for Step-Down, Bl VA #564-14-102
Veterans Healthcare System of the Ozarks
Fayetteville, AR HDG #14001

C.

To the extent that the Project Schedule or any revised Project Schedule
shows anything not jointly agreed upon, it shall not be deemed to have
been approved by the COR. Failure to include any element of work
required for the performance of this contract shall not excuse the
Contractor from completing all work required within any applicable
completion date of each phase regardless of the COR’s approval of the
Project Schedule.

Compact Disk Requirements and CPM Activity/Event Record Specifications:
Submit to the VA an electronic file(s) containing one file of the data
required to produce a schedule, reflecting all the activities/events of
the complete project schedule being submitted.

1.8 PAYMENT TO THE CONTRACTOR:

A

B.

Monthly, the contractor shall submit the AIA application and certificate
for payment documents G702 & G703 reflecting updated schedule activities
and cost data in accordance with the provisions of the following
Article, PAYMENT AND PROGRESS REPORTING, as the basis upon which
progress payments will be made pursuant to Article, FAR 52.232 — 5
(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 — 83
(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS). The Contractor shall
be entitled to a monthly progress payment upon approval of estimates as
determined from the currently approved updated project schedule. Monthly
payment requests shall include: a listing of all agreed upon project
schedule changes and associated data; and an electronic file (s) of the
resulting monthly updated schedule.

Approval of the Contractor’s monthly Application for Payment shall be
contingent, among other factors, on the submittal of a satisfactory
monthly update of the project schedule.

1.9 PAYMENT AND PROGRESS REPORTING

A

Monthly schedule update meetings will be held on dates mutually agreed

to by the COR and the Contractor. Contractor and their CPM consultant

(if applicable) shall attend all monthly schedule update meetings. The

Contractor shall accurately update the Project Schedule and all other

data required and provide this information to the COR three work days in

advance of the schedule update meeting. Job progress will be reviewed to

verify:

1. Actual start and/or finish dates for updated/completed
activities/events.

2. Remaining duration for each activity/event started, or scheduled to
start, but not completed.
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3. Logic, time and cost data for change orders, and supplemental
agreements that are to be incorporated into the Project Schedule.

4_ Changes in activity/event sequence and/or duration which have been
made, pursuant to the provisions of following Article, ADJUSTMENT OF
CONTRACT COMPLETION.

5. Completion percentage for all completed and partially completed
activities/events.

6. Logic and duration revisions required by this section of the
specifications.

7. Activity/event duration and percent complete shall be updated
independently.

. After completion of the joint review, the contractor shall generate an

updated computer-produced calendar-dated schedule and supply the
Contracting Officer’s representative with reports in accordance with the
Article, COMPUTER PRODUCED SCHEDULES, specified.

After completing the monthly schedule update, the contractor’s
representative or scheduling consultant shall rerun all current period
contract change(s) against the prior approved monthly project schedule.
The analysis shall only include original workday durations and schedule
logic agreed upon by the contractor and COR for the contract change(s).
When there is a disagreement on logic and/or durations, the Contractor
shall use the schedule logic and/or durations provided and approved by
the COR. After each rerun update, the resulting electronic project
schedule data file shall be appropriately identified and submitted to
the VA in accordance to the requirements listed in articles 1.4 and 1.7.
This electronic submission is separate from the regular monthly project
schedule update requirements and shall be submitted to the COR within
fourteen (14) calendar days of completing the regular schedule update.
Before inserting the contract changes durations, care must be taken to
ensure that only the original durations will be used for the analysis,
not the reported durations after progress. In addition, once the final
network diagram is approved, the contractor must recreate all manual
progress payment updates on this approved network diagram and associated
reruns for contract changes in each of these update periods as outlined
above for regular update periods. This will require detailed record
keeping for each of the manual progress payment updates.

Following approval of the CPM schedule, the VA, the General Contractor,
its approved CPM Consultant, COR, and all subcontractors needed, as
determined by the SRE, shall meet to discuss the monthly updated
schedule. The main emphasis shall be to address work activities to avoid

01 32 16.15 - 7



Renovate 3B Clinic for Step-Down, Bl VA #564-14-102
Veterans Healthcare System of the Ozarks
Fayetteville, AR HDG #14001

slippage of project schedule and to identify any necessary actions
required to maintain project schedule during the reporting period. The
Government representatives and the Contractor should conclude the
meeting with a clear understanding of those work and administrative
actions necessary to maintain project schedule status during the
reporting period. This schedule coordination meeting will occur after
each monthly project schedule update meeting utilizing the resulting
schedule reports from that schedule update. If the project is behind
schedule, discussions should include ways to prevent further slippage as
well as ways to improve the project schedule status, when appropriate.

1.10 RESPONSIBILITY FOR COMPLETION

A

IT it becomes apparent from the current revised monthly progress

schedule that phasing or contract completion dates will not be met, the

Contractor shall execute some or all of the following remedial actions:

1. Increase construction manpower in such quantities and crafts as
necessary to eliminate the backlog of work.

2. Increase the number of working hours per shift, shifts per working
day, working days per week, the amount of construction equipment, or
any combination of the foregoing to eliminate the backlog of work.

3. Reschedule the work in conformance with the specification
requirements.

Prior to proceeding with any of the above actions, the Contractor shall

notify and obtain approval from the COR for the proposed schedule

changes. If such actions are approved, the representative schedule
revisions shall be incorporated by the Contractor into the Project

Schedule before the next update, at no additional cost to the

Government.

1.11 CHANGES TO THE SCHEDULE

A

Within 30 calendar days after VA acceptance and approval of any updated
project schedule, the Contractor shall submit a revised electronic Ffile
(s) and a list of any activity/event changes including predecessors and
successors for any of the following reasons:

1. Delay in completion of any activity/event or group of
activities/events, which may be involved with contract changes,
strikes, unusual weather, and other delays will not relieve the
Contractor from the requirements specified unless the conditions are
shown on the CPM as the direct cause for delaying the project beyond
the acceptable limits.
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E.

2. Delays in submittals, or deliveries, or work stoppage are encountered
which make rescheduling of the work necessary.

3. The schedule does not represent the actual prosecution and progress
of the project.

4. When there is, or has been, a substantial revision to the
activity/event costs regardless of the cause for these revisions.

CPM revisions made under this paragraph which affect the previously

approved computer-produced schedules for Government furnished equipment,

vacating of areas by the VA Facility, contract phase(s) and sub

phase(s), utilities furnished by the Government to the Contractor, or

any other previously contracted item, shall be furnished in writing to

the Contracting Officer for approval.

. Contracting Officer”"s approval for the revised project schedule and all

relevant data is contingent upon compliance with all other paragraphs of
this section and any other previous agreements by the Contracting
Officer or the VA representative.

The cost of revisions to the project schedule resulting from contract
changes will be included in the proposal for changes in work as
specified in FAR 52.243 — 4 (Changes) and VAAR 852.236 — 88 (Changes —
Supplemental), and will be based on the complexity of the revision or
contract change, man hours expended in analyzing the change, and the
total cost of the change.

The cost of revisions to the Project Schedule not resulting from
contract changes is the responsibility of the Contractor.

1.12 ADJUSTMENT OF CONTRACT COMPLETION

A

The contract completion time will be adjusted only for causes specified
in this contract. Request for an extension of the contract completion
date by the Contractor shall be supported with a justification, CPM data
and supporting evidence as the COR may deem necessary for determination
as to whether or not the Contractor is entitled to an extension of time
under the provisions of the contract. Submission of proof based on
revised activity/event logic, durations (in work days) and costs is
obligatory to any approvals. The schedule must clearly display that the
Contractor has used, in full, all the float time available for the work
involved in this request. The Contracting Officer"s determination as to
the total number of days of contract extension will be based upon the
current computer-produced calendar-dated schedule for the time period in
question and all other relevant information.
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B.

Actual delays in activities/events which, according to the
computer- produced calendar-dated schedule, do not affect the
extended and predicted contract completion dates shown by the
critical path in the network, will not be the basis for a change
to the contract completion date. The Contracting Officer will
within a reasonable time after receipt of such justification and
supporting evidence, review the facts and advise the Contractor in
writing of the Contracting Officer"s decision.

The Contractor shall submit each request for a change in the
contract completion date to the Contracting Officer in accordance
with the provisions specified under FAR 52.243 — 4 (Changes) and
VAAR 852.236 —

88 (Changes — Supplemental). The Contractor shall include, as a
part of each change order proposal, a sketch showing all CPM logic
revisions, duration (in work days) changes, and cost changes, for
work In question and its relationship to other activities on the
approved network diagram.

- All delays due to non-work activities/events such as RFl’s,

WEATHER, STRIKES, and similar non-work activities/events shall be
analyzed on a month by month basis.
END
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SECTION 01 35 26
SAFETY REQUIREMENTS

1.1 APPLICABLE PUBLICATIONS:

A. Latest publications listed below form part of this Article to extent
referenced. Publications are referenced in text by basic designations

only.

B. American Society of Safety Engineers (ASSE):

A10.1-2011........... Pre-Project & Pre-Task Safety and Health
Planning
A10.34-2012. . ... ..... Protection of the Public on or Adjacent to

Construction Sites

A10.38-2013.......... Basic Elements of an Employer’s Program to
Provide a Safe and Healthful Work Environment
American National Standard Construction and

Demolition Operations
C. American Society for Testing and Materials (ASTM):

E84-2013............. Surface Burning Characteristics of Building

Materials
D. The Facilities Guidelines Institute (FGI):

FGI Guidelines-2010Guidelines for Design and Construction of

Healthcare Facilities

E. National Fire Protection Association (NFPA):

10-2013. ... oo Standard for Portable Fire Extinguishers 30-
2012, ... Flammable and Combustible Liquids Code
51B-2014. ... .. ...... Standard for Fire Prevention During Welding,

Cutting and Other Hot Work 70-

2004 . . National Electrical Code
70B-2013. ... .. ...... Recommended Practice for Electrical Equipment
Maintenance

70E-2012 ... ........ Standard for Electrical Safety in the Workplace
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99-2012. ... ... Health Care Facilities Code

241-2013. . ..o Standard for Safeguarding Construction,

Alteration, and Demolition Operations
F. The Joint Commission (TJC)

TJC Manual .......... Comprehensive Accreditation and Certification

Manual
G. U.S. Nuclear Regulatory Commission
10 CFR 20 ... ........ Standards for Protection Against Radiation

H. U.S. Occupational Safety and Health Administration (OSHA):

29 CFR 1904 ......... Reporting and Recording Injuries & lllnesses

29 CFR 1910 ......... Safety and Health Regulations for General
Industry

29 CFR 1926 ......... Safety and Health Regulations for Construction
Industry

CPL 2-0.124.._....... Multi-Employer Citation Policy

I. VHA Directive 2005-007

1.2 DEFINITIONS:

A. OSHA “Competent Person” (CP). One who is capable of identifying existing
and predictable hazards in the surroundings and working conditions which
are unsanitary, hazardous or dangerous to employees, and who has the
authorization to take prompt corrective measures to eliminate them (see 29
CFR 1926.32(T)).

B. "Qualified Person" means one who, by possession of a recognized degree,
certificate, or professional standing, or who by extensive knowledge,
training and experience, has successfully demonstrated his ability to
solve or resolve problems relating to the subject matter, the work, or

the project.

C. High Visibility Accident. Any mishap which may generate publicity or
high visibility.
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D.

Medical Treatment. Treatment administered by a physician or by
registered professional personnel under the standing orders of a
physician. Medical treatment does not include first aid treatment even

through provided by a physician or registered personnel.

. Recordable Injuries or Illnesses. Any work-related injury or illness

that results in:

1. Death, regardless of the time between the injury and death, or the

length of the illness;

2. Days away from work (any time lost after day of injury/illness

onset);
3. Restricted work;
4. Transfer to another job;
5. Medical treatment beyond first aid;
6. Loss of consciousness; or

7. A significant injury or illness diagnosed by a physician or other
licensed health care professional, even if it did not result in (1)

through (6) above.

1.3 REGULATORY REQUIREMENTS:

A.

In addition to the detailed requirements included in the provisions of
this contract, comply with 29 CFR 1926, comply with 29 CFR 1910 as
incorporated by reference within 29 CFR 1926, comply with ASSE A10.34,
and all applicable [federal, state, and local] laws, ordinances,
criteria, rules and regulations. Submit matters of interpretation of
standards for resolution before starting work. Where the requirements
of this specification, applicable laws, criteria, ordinances,
regulations, and referenced documents vary, the most stringent
requirements govern except with specific approval and acceptance by the
Project Manager and Facility Safety Officer or Contracting Officer

Representative.

1.4 ACCIDENT PREVENTION PLAN (APP):
A. The APP (aka Construction Safety & Health Plan) shall interface with

the Contractor®"s overall safety and health program. Include any
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portions of the Contractor"s overall safety and health program
referenced in the APP in the applicable APP element and ensure it is
site-specific. The Government considers the Prime Contractor to be the
"controlling authority” for all worksite safety and health of each
subcontractor(s). Contractors are responsible for informing their
subcontractors of the safety provisions under the terms of the contract
and the penalties for noncompliance, coordinating the work to prevent
one craft from interfering with or creating hazardous working
conditions for other crafts, and inspecting subcontractor operations to
ensure that accident prevention responsibilities are being carried out.

B. The APP shall be prepared as follows:

1. Written in English by a qualified person who is employed by the
Prime Contractor articulating the specific work and hazards
pertaining to the contract (model language can be found in ASSE
A10.33). Specifically articulating the safety requirements found

within these VA contract safety specifications.

2. Address both the Prime Contractors and the subcontractors work

operations.

3. State measures to be taken to control hazards associated with

materials, services, or equipment provided by suppliers.
4. Address all the elements/sub-elements and in order as follows:

a. SIGNATURE SHEET. Title, signature, and phone number of the

following:

1) Plan preparer (Qualified Person such as corporate safety staff
person or contracted Certified Safety Professional with

construction safety experience);

2) Plan approver (company/corporate officers authorized to
obligate the company);

3) Plan concurrence (e.g., Chief of Operations, Corporate Chief
of Safety, Corporate Industrial Hygienist, project manager or
superintendent, project safety professional). Provide
concurrence of other applicable corporate and project

personnel (Contractor).
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BACKGROUND INFORMATION. List the following:
1) Contractor;

2) Contract number;

3) Project name;

4) Brief project description, description of work to be
performed, and location; phases of work anticipated (these

will require an AHA).

STATEMENT OF SAFETY AND HEALTH POLICY. Provide a copy of current
corporate/company Safety and Health Policy Statement, detailing
commitment to providing a safe and healthful workplace for all
employees. The Contractor’s written safety program goals,
objectives, and accident experience goals for this contract

should be provided.
RESPONSIBILITIES AND LINES OF AUTHORITIES. Provide the following:

1) A statement of the employer’s ultimate responsibility for the

implementation of his SOH program;

2) ldentification and accountability of personnel responsible for
safety at both corporate and project level. Contracts
specifically requiring safety or industrial hygiene personnel

shall include a copy of their resumes.

3) The names of Competent and/or Qualified Person(s) and proof of
competency/qualification to meet specific OSHA

Competent/Qualified Person(s) requirements must be attached.;

4) Requirements that no work shall be performed unless a

designated competent person is present on the job site;
5) Requirements for pre-task Activity Hazard Analysis (AHAs);
6) Lines of authority;

7) Policies and procedures regarding noncompliance with safety
requirements (to include disciplinary actions for violation of

safety requirements) should be identified;
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e. SUBCONTRACTORS AND SUPPLIERS. IFf applicable, provide procedures
for coordinating SOH activities with other employers on the job
site:

1) ldentification of subcontractors and suppliers (if known);
2) Safety responsibilities of subcontractors and suppliers.

T. TRAINING.

1) Site-specific SOH orientation training at the time of initial
hire or assignment to the project for every employee before
working on the project site is required.

2) Mandatory training and certifications that are applicable to
this project (e.g., explosive actuated tools, crane operator,
rigger, crane signal person, fall protection, electrical
lockout/NFPA 70E, machine/equipment lockout, confined space,
etc..) and any requirements for periodic
retraining/recertification are required.

3) Procedures for ongoing safety and health training for
supervisors and employees shall be established to address

changes in site hazards/conditions.

4) OSHA 10-hour training is required for all workers on site and
the OSHA 30-hour training is required for Trade Competent
Persons (CPs)

g- SAFETY AND HEALTH INSPECTIONS.

1) Specific assignment of responsibilities for a minimum daily
jJob site safety and health inspection during periods of work
activity: Who will conduct (e.g., “Site Safety and Health
CP”), proof of inspector’s training/qualifications, when
inspections will be conducted, procedures for documentation,

deficiency tracking system, and follow-up procedures.

2) Any external inspections/certifications that may be required
(e.g., contracted CSP or CSHT)

h. ACCIDENT INVESTIGATION & REPORTING. The Contractor shall conduct
mishap investigations of all OSHA Recordable Incidents. The APP
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shall include accident/incident investigation procedure &
identify person(s) responsible to provide the following to the
Contracting Officer Representative or Government Designated
Authority:

1) Exposure data (man-hours worked);
2) Accident investigations, reports, and logs.

PLANS (PROGRAMS, PROCEDURES) REQUIRED. Based on a risk assessment
of contracted activities and on mandatory OSHA compliance
programs, the Contractor shall address all applicable
occupational risks in site-specific compliance and accident
prevention plans. These Plans shall include but are not be
limited to procedures for addressing the risks associates with
the following:

1) Emergency response;

2) Contingency for severe weather;

3) Fire Prevention;

4) Medical Support;

5) Posting of emergency telephone numbers;

6) Prevention of alcohol and drug abuse;

7) Site sanitation (housekeeping, drinking water, toilets);
8) Night operations and lighting;

9) Hazard communication program;

10) Welding/Cutting “Hot” work;

11) Electrical Safe Work Practices (Electrical LOTO/NFPA 70E);
12) General Electrical Safety

13) Hazardous energy control (Machine LOTO);

14) Site-Specific Fall Protection & Prevention;

15) Excavation/trenching;
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16) Asbestos abatement;

17) Lead abatement;

18) Crane Critical lift;

19) Respiratory protection;

20) Health hazard control program;

21) Radiation Safety Program;

22) Abrasive blasting;

23) Heat/Cold Stress Monitoring;

24) Crystalline Silica Monitoring (Assessment);
25) Demolition plan (to include engineering survey);
26) Formwork and shoring erection and removal;
27) PreCast Concrete.

C. Submit the APP to the Contracting Officer Representative or Government
Designated Authority for review for compliance with contract
requirements in accordance with Section 01 33 23, SHOP DRAWINGS,
PRODUCT DATA AND SAMPLES 15 calendar days prior to the date of the
preconstruction conference for acceptance. Work cannot proceed without
an accepted APP.

D. Once accepted by the Contracting OfFficer Representative or Government
Designated Authority, the APP and attachments will be enforced as part
of the contract. Disregarding the provisions of this contract or the
accepted APP will be cause for stopping of work, at the discretion of
the Contracting Officer, until the matter has been rectified.

E. Once work begins, changes to the accepted APP shall be made with the
knowledge and concurrence of the Contracting Officer Representative.
Should any severe hazard exposure, i.e. imminent danger, become
evident, stop work in the area, secure the area, and develop a plan to
remove the exposure and control the hazard. Notify the Contracting
Officer within 24 hours of discovery. Eliminate/remove the hazard. In

the interim, take all necessary action to restore and maintain safe
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working conditions in order to safeguard onsite personnel, visitors,
the public (as defined by ASSE/SAFE A10.34) and the environment.

1.5 ACTIVITY HAZARD ANALYSES (AHAS):

A. AHAs are also known as Job Hazard Analyses, Job Safety Analyses, and
Activity Safety Analyses. Before beginning each work activity
involving a type of work presenting hazards not experienced in previous
project operations or where a new work crew or sub-contractor is to
perform the work, the Contractor(s) performing that work activity shall
prepare an AHA (Example electronic AHA forms can be found on the US
Army Corps of Engineers web site)

B. AHAs shall define the activities being performed and identify the work
sequences, the specific anticipated hazards, site conditions,
equipment, materials, and the control measures to be implemented to

eliminate or reduce each hazard to an acceptable level of risk.

C. Work shall not begin until the AHA for the work activity has been
accepted by the Contracting OfFficer Representative or Government
Designated Authority and discussed with all engaged in the activity,
including the Contractor, subcontractor(s), and Government on-site

representatives at preparatory and initial control phase meetings.

1. The names of the Competent/Qualified Person(s) required for a
particular activity (for example, excavations, scaffolding, fall
protection, other activities as specified by OSHA and/or other State
and Local agencies) shall be identified and included in the AHA.
Certification of their competency/qualification shall be submitted
to the Government Designated Authority (GDA) for acceptance prior to
the start of that work activity.

2. The AHA shall be reviewed and modified as necessary to address
changing site conditions, operations, or change of

competent/qualified person(s).-

a. If more than one Competent/Qualified Person is used on the AHA
activity, a list of names shall be submitted as an attachment to
the AHA. Those listed must be Competent/Qualified for the type of
work involved in the AHA and familiar with current site safety

issues.
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b. If a new Competent/Qualified Person (not on the original list) is
added, the list shall be updated (an administrative action not
requiring an updated AHA). The new person shall acknowledge in
writing that he or she has reviewed the AHA and is familiar with

current site safety issues.

Submit AHAs to the Contracting Officer Representative or Government
Designated Authority for review for compliance with contract
requirements in accordance with Section 01 33 23, SHOP DRAWINGS,
PRODUCT DATA AND SAMPLES for review at least 15 calendar days prior
to the start of each phase. Subsequent AHAs as shall be formatted as
amendments to the APP. The analysis should be used during daily
inspections to ensure the implementation and effectiveness of the

activity"s safety and health controls.

The AHA list will be reviewed periodically (at least monthly) at the
Contractor supervisory safety meeting and updated as necessary when

procedures, scheduling, or hazards change.

Develop the activity hazard analyses using the project schedule as
the basis for the activities performed. All activities listed on the
project schedule will require an AHA. The AHAs will be developed by
the contractor, supplier, or subcontractor and provided to the prime
contractor for review and approval and then submitted to the
Contracting Officer Representative or Government Designated
Authority.

1.6 PRECONSTRUCTION CONFERENCE:

A. Contractor representatives who have a responsibility or significant

role in implementation of the accident prevention program, as required
by 29 CFR 1926.20(b)(1), on the project shall attend the
preconstruction conference to gain a mutual understanding of its

implementation. This includes the project superintendent, subcontractor

superintendents, and any other assigned safety and health

professionals.

B. Discuss the details of the submitted APP to include incorporated plans,

programs, procedures and a listing of anticipated AHAs that will be

developed and implemented during the performance of the contract. This
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list of proposed AHAs will be reviewed at the conference and an
agreement will be reached between the Contractor and the Contracting
Officer™s representative as to which phases will require an analysis.
In addition, establish a schedule for the preparation, submittal,

review, and acceptance of AHAs to preclude project delays.

C. Deficiencies in the submitted APP will be brought to the attention of
the Contractor within 14 days of submittal, and the Contractor shall
revise the plan to correct deficiencies and re-submit it for

acceptance. Do not begin work until there is an accepted APP.

1.7 “SITE SAFETY AND HEALTH OFFICER” (SSHO) AND “COMPETENT PERSON” (CP):

A. The Prime Contractor shall designate a minimum of one SSHO at each
project site that will be identified as the SSHO to administer the
Contractor®s safety program and government-accepted Accident Prevention
Plan. Each subcontractor shall designate a minimum of one CP in
compliance with 29 CFR 1926.20 (b)(2) that will be identified as a CP

to administer their individual safety programs.

B. Further, all specialized Competent Persons for the work crews will be
supplied by the respective contractor as required by 29 CFR 1926 (i.e.
Asbestos, Electrical, Cranes, & Derricks, Demolition, Fall Protection,
Fire Safety/Life Safety, Ladder, Rigging, Scaffolds, and

Trenches/Excavations).

C. These Competent Persons can have collateral duties as the
subcontractor’s superintendent and/or work crew lead persons as well as
fill more than one specialized CP role (i.e. Asbestos, Electrical,
Cranes, & Derricks, Demolition, Fall Protection, Fire Safety/Life
Safety, Ladder, Rigging, Scaffolds, and Trenches/Excavations).

D. The SSHO or an equally-qualified Designated Representative/alternate
will maintain a presence on the site during construction operations in
accordance with FAR Clause 52.236-6: Superintendence by the Contractor.
CPs will maintain presence during their construction activities in
accordance with above mentioned clause. A listing of the designated
SSHO and all known CPs shall be submitted prior to the start of work as
part of the APP with the training documentation and/or AHA as listed in

Section 1.8 below.
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. The repeated presence of uncontrolled hazards during a contractor’s

work operations will result in the designated CP as being deemed
incompetent and result in the required removal of the employee in
accordance with FAR Clause 52.236-5: Material and Workmanship,
Paragraph (c).-

1.8 TRAINING:

A.

The designated Prime Contractor SSHO must meet the requirements of all
applicable OSHA standards and be capable (through training, experience,
and qualifications) of ensuring that the requirements of 29 CFR 1926.16
and other appropriate Federal, State and local requirements are met for
the project. As a minimum the SSHO must have completed the OSHA 30-hour
Construction Safety class and have five (5) years of construction
industry safety experience or three (3) years if he/she possesses a
Certified Safety Professional (CSP) or certified Construction Safety
and Health Technician (CSHT) certification or have a safety and health

degree from an accredited university or college.

. All designated CPs shall have completed the OSHA 30-hour Construction

Safety course within the past 5 years.

In addition to the OSHA 30 Hour Construction Safety Course, all CPs
with high hazard work operations such as operations involving asbestos,
electrical, cranes, demolition, work at heights/fall protection, fire
safety/life safety, ladder, rigging, scaffolds, and
trenches/excavations shall have a specialized formal course in the
hazard recognition & control associated with those high hazard work
operations. Documented “repeat” deficiencies in the execution of safety

requirements will require retaking the requisite formal course.

. All other construction workers shall have the OSHA 10-hour Construction

Safety Outreach course and any necessary safety training to be able to
identify hazards within their work environment.

. Submit training records associated with the above training requirements

to the Contracting Officer Representative or Government Designated
Authority for review for compliance with contract requirements in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND
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1.9

A.

1.10

SAMPLES 15 calendar days prior to the date of the preconstruction

conference for acceptance.

Prior to any worker for the contractor or subcontractors beginning
work, they shall undergo a safety briefing provided by the SSHO or
his/her designated representative. As a minimum, this briefing shall
include information on the site-specific hazards, construction limits,
VAMC safety guidelines, means of egress, break areas, work hours,
locations of restrooms, use of VAMC equipment, emergency procedures,
accident reporting etc... Documentation shall be provided to the
Resident Engineer that individuals have undergone contractor’s safety

briefing.

- Ongoing safety training will be accomplished in the form of weekly

documented safety meeting.

INSPECTIONS:

The SSHO shall conduct frequent and regular safety inspections (daily)
of the site and each of the subcontractors CPs shall conduct frequent
and regular safety inspections (daily) of the their work operations as
required by 29 CFR 1926.20(b)(2). Each week, the SSHO shall conduct a
formal documented inspection of the entire construction areas with the
subcontractors’ “Trade Safety and Health CPs” present in their work
areas. Coordinate with, and report findings and corrective actions
weekly to Contracting Officer Representative or Government Designated
Authority.

ACCIDENTS, OSHA 300 LOGS, AND MAN-HOURS:

A. Notify the Contracting Officer Representative or Government Designated

Authority as soon as practical, but no more than four hours after any
accident meeting the definition of OSHA Recordable Injuries or
Il1lnesses or High Visibility Accidents, property damage equal to or
greater than $5,000, or any weight handling equipment accident. Within
notification include contractor name; contract title; type of contract;
name of activity, installation or location where accident occurred;
date and time of accident; names of personnel injured; extent of
property damage, if any; extent of injury, if known, and brief
description of accident (to include type of construction equipment
used, PPE used, etc.). Preserve the conditions and evidence on the
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D.

1.11

accident site until the Contracting Officer Representative or
Government Designated Authority determine whether a government

investigation will be conducted.

. Conduct an accident investigation for recordable injuries and

illnesses, for Medical Treatment defined in paragraph DEFINITIONS, and
property damage accidents resulting in at least $20,000 in damages, to
establish the root cause(s) of the accident. Complete the VA Form 2162,
and provide the report to the Contracting Officer Representative or
Government Designated Authority within 5 calendar days of the accident.
The Contracting Officer Representative or Government Designated

Authority will provide copies of any required or special forms.

. A summation of all man-hours worked by the contractor and associated

sub-contractors for each month will be reported to the Contracting

Officer Representative monthly.

A summation of all OSHA recordable accidents experienced on site by the
contractor and associated sub-contractors for each month will be
provided to the Contracting Officer Representative monthly. The
contractor and associated sub-contractors” OSHA 300 logs will be made

available to the Contracting Officer Representative as requested.

PERSONAL PROTECTIVE EQUIPMENT (PPE):

PPE is governed in all areas by the nature of the work the employee is
performing. For example, specific PPE required for performing work on
electrical equipment is identified in NFPA 70E, Standard for Electrical
Safety in the Workplace.

. Mandatory PPE includes:

1. Hard Hats — unless written authorization is given by the Contracting
Officer Representative in circumstances of work operations that have
limited potential for falling object hazards such as during
finishing work or minor remodeling. With authorization to relax the
requirement of hard hats, if a worker becomes exposed to an overhead
falling object hazard, then hard hats would be required in

accordance with the OSHA regulations.
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2. Safety glasses - unless written authorization is given by the
Contracting Officer Representative appropriate safety glasses
meeting the ANSI Z.87.1 standard must be worn by each person on

site.

3. Appropriate Safety Shoes — based on the hazards present, safety
shoes meeting the requirements of ASTM F2413-11 shall be worn by
each person on site unless written authorization is given by the

Contracting Officer Representative.

4. Hearing protection - Use personal hearing protection at all times in
designated noise hazardous areas or when performing noise hazardous

tasks.

1.12 INFECTION CONTROL
A. Infection Control is critical in all medical center facilities.
Interior construction activities causing disturbance of existing dust,
or creating new dust, must be conducted within ventilation-controlled

areas that minimize the flow of airborne particles into patient areas.

B. An AHA associated with infection control will be performed by VA
personnel in accordance with FGI Guidelines (i.e. Infection Control
Risk Assessment (ICRA)). The ICRA procedure found on the American
Society for Healthcare Engineering (ASHE) website will be utilized.
Risk classifications of Class 1l or lower will require approval by the
Contracting Officer Representative before beginning any construction
work. Risk classifications of Class 11l or higher will require a
permit before beginning any construction work. Infection Control
permits will be issued by the Resident Engineer. The Infection Control
Permits will be posted outside the appropriate construction area. More
than one permit may be issued for a construction project if the work is
located in separate areas requiring separate classes. The primary
project scope area for this project is: Class 1V, however, work outside
the primary project scope area may vary. The required infection

control precautions with each class are as follows:

1. Class | requirements:
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a. During Construction Work:

)
2)

3

Notify the Contracting Officer Representative.

Execute work by methods to minimize raising dust from

construction operations.

Ceiling tiles: Immediately replace a ceiling tiles displaced

for visual inspection.

Upon Completion:

)
2)

Clean work area upon completion of task

Notify the Contracting Officer Representative.

. Class Il requirements:

During Construction Work:

)
2)

3)
4)
5)
6)

Notify the Contracting Officer Representative.

Provide active means to prevent airborne dust from dispersing
into atmosphere such as wet methods or tool mounted dust

collectors where possible.

Water mist work surfaces to control dust while cutting.
Seal unused doors with duct tape.

Block off and seal air vents.

Remove or isolate HVAC system in areas where work is being

performed.

Upon Completion:

D
2)

3)

4)

Wipe work surfaces with cleaner/disinfectant.

Contain construction waste before transport in tightly covered

containers.

Wet mop and/or vacuum with HEPA Ffiltered vacuum before leaving
work area.

Upon completion, restore HVAC system where work was performed
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Notify the Contracting Officer Representative.

3. Class 111 requirements:

a. During Construction Work:

)
2)

3

4)

5)

6)

Obtain permit from the Contracting Officer Representative.

Remove or Isolate HVAC system in area where work is being done
to prevent contamination of duct system.

Complete all critical barriers i.e. sheetrock, plywood,
plastic, to seal area from non work area or implement control
cube method (cart with plastic covering and sealed connection
to work site with HEPA vacuum for vacuuming prior to exit)
before construction begins. Install construction barriers and

ceiling protection carefully, outside of normal work hours.

Maintain negative air pressure, 0.01 inches of water gauge,
within work site utilizing HEPA equipped air Filtration units
and continuously monitored with a digital display, recording
and alarm instrument, which must be calibrated on
installation, maintained with periodic calibration and

monitored by the contractor.

Contain construction waste before transport in tightly covered

containers.

Cover transport receptacles or carts. Tape covering unless
solid lid.

Upon Completion:

D

2)

3

Do not remove barriers from work area until completed project
is inspected by the Contracting Officer Representative and
thoroughly cleaned by the VA Environmental Services
Department.

Remove construction barriers and ceiling protection carefully
to minimize spreading of dirt and debris associated with

construction, outside of normal work hours.

Vacuum work area with HEPA filtered vacuums.
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Wet mop area with cleaner/disinfectant.
Upon completion, restore HVAC system where work was performed.

Return permit to the Contracting Officer Representative.

Class 1V requirements:

During Construction Work:

D
2)

3)

4)

5)
6)

7

Obtain permit from the Contracting Officer Representative.

Isolate HVAC system In area where work is being done to

prevent contamination of duct system.

Complete all critical barriers i.e. sheetrock, plywood,
plastic, to seal area from non work area or implement control
cube method (cart with plastic covering and sealed connection
to work site with HEPA vacuum for vacuuming prior to exit)
before construction begins. Install construction barriers and

ceiling protection carefully, outside of normal work hours.

Maintain negative air pressure within work site utilizing HEPA

equipped air Filtration units.
Seal holes, pipes, conduits, and punctures.

Construct anteroom and require all personnel to pass through
this room so they can be vacuumed using a HEPA vacuum cleaner
before leaving work site or they can wear cloth or paper
coveralls that are removed each time they leave work site.

All personnel entering work site are required to wear shoe
covers. Shoe covers must be changed each time the worker

exits the work area.

Upon Completion:

D

Do not remove barriers from work area until completed project
is inspected by the Contracting Officer Representative with
thorough cleaning by the VA Environmental Services Dept.
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2) Remove construction barriers and ceiling protection carefully
to minimize spreading of dirt and debris associated with

construction, outside of normal work hours.

3) Contain construction waste before transport in tightly covered

containers.

4) Cover transport receptacles or carts. Tape covering unless
solid lid.

5) Vacuum work area with HEPA filtered vacuums.

6) Wet mop area with cleaner/disinfectant.

7) Upon completion, restore HVAC system where work was performed.
8) Return permit to the Contracting Officer Representative.

C. Barriers shall be erected as required based upon classification (Class
11l & 1V requires barriers) and shall be constructed as follows:

1. Class IIl and 1V - closed door with masking tape applied over the
frame and door is acceptable for projects that can be contained in a

single room.

2. Construction, demolition or reconstruction not capable of
containment within a single room must have the following barriers

erected and made presentable on hospital occupied side:

a. Class I11 & IV (where dust control is the only hazard, and an
agreement is reached with the Resident Engineer and Medical
Center) - Airtight plastic barrier that extends from the floor to
ceiling. Seams must be sealed with duct tape to prevent dust and

debris from escaping

b. Class 111 & IV - Drywall barrier erected with joints covered or

sealed to prevent dust and debris from escaping.

c. Class I11 & IV - Seal all penetrations in existing barrier

airtight

d. Class Ill1 & IV - Barriers at penetration of ceiling envelopes,

chases and ceiling spaces to stop movement air and debris
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e. Class IV only - Anteroom or double entrance openings that allow
workers to remove protective clothing or vacuum off existing

clothing

f. Class 111 & IV - At elevators shafts or stairways within the
field of construction, overlapping flap minimum of two feet wide

of polyethylene enclosures for personnel access.
D. Products and Materials:

1. Sheet Plastic: Fire retardant polystyrene, 6-mil thickness meeting

local fire codes

2. Barrier Doors: Two-hour fire-rated solid core wood in steel frame,

painted
3. Dust proof two-hour fire-rated drywall

4. High Efficiency Particulate Air-Equipped Ffiltration machine rated at
95% capture of 0.3 microns including pollen, mold spores and dust
particles. HEPA filters should have ASHRAE 85 or other prefilter to
extend the useful life of the HEPA. Provide both primary and
secondary Ffiltrations units. Maintenance of equipment and
replacement of the HEPA Ffilters and other filters will be in
accordance with manufacturer’s instructions.

5. Exhaust Hoses: Heavy duty, flexible steel reinforced; Ventilation

Blower Hose

6. Adhesive Walk-off Mats: Provide minimum size mats of 24 inches x 36

inches
7. Disinfectant: Hospital-approved disinfectant or equivalent product
8. Portable Ceiling Access Module

E. Before any construction on site begins, all contractor personnel
involved in the construction or renovation activity shall be educated
and trained in infection prevention measures established by the medical
center.

F. A dust control program will be establish and maintained as part of the

contractor’s infection preventive measures in accordance with the FGI
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Guidelines for Design and Construction of Healthcare Facilities. Prior
to start of work, prepare a plan detailing project-specific dust
protection measures with associated product data, including periodic
status reports, and submit to Resident Project Engineer and Facility
CSC for review for compliance with contract requirements in accordance
with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

G. Medical center Infection Control personnel will monitor for airborne
disease (e.g. aspergillosis) during construction. A baseline of
conditions will be established by the medical center prior to the start
of work and periodically during the construction stage to determine
impact of construction activities on indoor air quality with safe
thresholds established.

H. In general, the following preventive measures shall be adopted during

construction to keep down dust and prevent mold.

1. Contractor shall verify that construction exhaust to exterior is not
reintroduced to the medical center through intake vents, or building
openings. HEPA filtration is required where the exhaust dust may

reenter the medical center.

2. Exhaust hoses shall be exhausted so that dust is not reintroduced to

the medical center.

3. Adhesive Walk-off/Carpet Walk-off Mats shall be used at all interior
transitions from the construction area to occupied medical center
area. These mats shall be changed as often as required to maintain
clean work areas directly outside construction area at all times.

4. Vacuum and wet mop all transition areas from construction to the
occupied medical center at the end of each workday. Vacuum shall
utilize HEPA filtration. Maintain surrounding area frequently.
Remove debris as it is created. Transport these outside the

construction area in containers with tightly fitting lids.

5. The contractor shall not haul debris through patient-care areas
without prior approval of the Resident Engineer and the Medical
Center. When, approved, debris shall be hauled in enclosed dust

proof containers or wrapped in plastic and sealed with duct tape. No
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sharp objects should be allowed to cut through the plastic. Wipe
down the exterior of the containers with a damp rag to remove dust.
All equipment, tools, material, etc. transported through occupied
areas shall be made free from dust and moisture by vacuuming and

wipe down.

6. There shall be no standing water during construction. This includes
water in equipment drip pans and open containers within the
construction areas. All accidental spills must be cleaned up and
dried within 12 hours. Remove and dispose of porous materials that

remain damp for more than 72 hours.

7. At completion, remove construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and clean all

surfaces free of dust after the removal.
I. Final Cleanup:

1. Upon completion of project, or as work progresses, remove all
construction debris from above ceiling, vertical shafts and utility

chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in the construction
area. This includes walls, ceilings, cabinets, furniture (built-in
or free standing), partitions, flooring, etc.

3. All new air ducts shall be cleaned prior to final inspection.
J. Exterior Construction

1. Contractor shall verify that dust will not be introduced into the
medical center through intake vents, or building openings. HEPA
filtration on intake vents is required where dust may be introduced.

2. Dust created from disturbance of soil such as from vehicle movement

will be wetted with use of a water truck as necessary

3. All cutting, drilling, grinding, sanding, or disturbance of
materials shall be accomplished with tools equipped with either
local exhaust ventilation (i.e. vacuum systems) or wet suppression

controls.
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1.13 TUBERCULOSIS SCREENING
A. Contractor shall provide written certification that all contract

employees assigned to the work site have had a pre-placement tuberculin
screening within 90 days prior to assignment to the worksite and been
found have negative TB screening reactions. Contractors shall be
required to show documentation of negative TB screening reactions for
any additional workers who are added after the 90-day requirement
before they will be allowed to work on the work site. NOTE: This can
be the Center for Disease Control (CDC) and Prevention and two-step
skin testing or a Food and Drug Administration (FDA)-approved blood
test.

1. Contract employees manifesting positive screening reactions to the
tuberculin shall be examined according to current CDC guidelines

prior to working on VHA property.

2. Subsequently, if the employee is found without evidence of active
(infectious) pulmonary TB, a statement documenting examination by a
physician shall be on file with the employer (construction
contractor), noting that the employee with a positive tuberculin
screening test is without evidence of active (infectious) pulmonary
TB.

3. ITf the employee is found with evidence of active (infectious)
pulmonary TB, the employee shall require treatment with a subsequent
statement to the fact on file with the employer before being allowed

to return to work on VHA property.

1.14 FIRE SAFETY
A. Fire Safety Plan: Establish and maintain a site-specific fire

protection program in accordance with 29 CFR 1926. Prior to start of
work, prepare a plan detailing project-specific fire safety measures,
including periodic status reports, and submit to Contracting Officer
Representative for review for compliance with contract requirements in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND
SAMPLES. This plan may be an element of the Accident Prevention Plan.
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B. Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency

response forces in accordance with NFPA 241.

C. Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20
feet) exposing overall length, separate by 3m (10 feet).

D. Temporary Construction Partitions:

1. Install and maintain temporary construction partitions to provide
smoke-tight separations between construction areas, the areas that
are described in phasing requirements, and adjoining areas.
Construct partitions of gypsum board or treated plywood (flame
spread rating of 25 or less in accordance with ASTM E84) on both
sides of fire retardant treated wood or metal steel studs. Extend
the partitions through suspended ceilings to floor slab deck or
roof. Seal joints and penetrations. At door openings, install Class
C, % hour fire/smoke rated doors with self-closing devices.

2. Install two-hour fire-rated temporary construction partitions as
shown on drawings to maintain integrity of existing exit stair
enclosures, exit passageways, fire-rated enclosures of hazardous
areas, horizontal exits, smoke barriers, vertical shafts and

openings enclosures.

3. Close openings in smoke barriers and fire-rated construction to
maintain fire ratings. Seal penetrations with listed through-
penetration Firestop materials in accordance with Section 07 84 00,
FIRESTOPPING.

E. Temporary Heating and Electrical: Install, use and maintain
installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.

F. Means of Egress: Do not block exiting for occupied buildings, including
paths from exits to roads. Minimize disruptions and coordinate with

Contracting Officer Representative.
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G. Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to

Contracting Officer Representative.

H. Fire Extinguishers: Provide and maintain extinguishers in construction
areas and temporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

I. Flammable and Combustible Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

J. Sprinklers: Install, test and activate new automatic sprinklers prior

to removing existing sprinklers.

K. Existing Fire Protection: Do not impair automatic sprinklers, smoke and
heat detection, and fire alarm systems, except for portions immediately
under construction, and temporarily for connections. Provide fire watch
for impairments more than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATIONS AND STORAGE AREAS,
and coordinate with Contracting Officer Representative. All existing or
temporary fire protection systems (fire alarms, sprinklers) located in
construction areas shall be tested as coordinated with the medical
center. Parameters for the testing and results of any tests performed
shall be recorded by the medical center and copies provided to the
Resident Engineer.

L. Smoke Detectors: Prevent accidental operation. Remove temporary covers
at end of work operations each day. Coordinate with Contracting Officer

Representative.

M. Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with Facility Safety Office. Facility
Safety Officer at least 24 hours in advance. Designate contractor”s
responsible project-site fire prevention program manager to permit hot

work.

N. Fire Hazard Prevention and Safety Inspections: Inspect entire
construction areas weekly. Coordinate with, and report findings and

corrective actions weekly to Contracting Officer Representative.
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. Smoking: Smoking is prohibited in and adjacent to construction areas

inside existing buildings and additions under construction. In separate
and detached buildings under construction, smoking is prohibited except
in designated smoking rest areas.

Dispose of waste and debris in accordance with NFPA 241. Remove from
buildings daily.

IT required, submit documentation to the COR that personnel have been
trained in the fire safety aspects of working in areas with impaired
structural or compartmentalization features.

1.15 ELECTRICAL

A

All electrical work shall comply with NFPA 70 (NEC), NFPA 70B, NFPA
70E, 29 CFR Part 1910 Subpart J — General Environmental Controls, 29
CFR Part 1910 Subpart S — Electrical, and 29 CFR 1926 Subpart K in

addition to other references required by contract.

. All qualified persons performing electrical work under this contract

shall be licensed journeyman or master electricians. All apprentice
electricians performing under this contract shall be deemed unqualified
persons unless they are working under the immediate supervision of a
licensed electrician or master electrician.

. All electrical work will be accomplished de-energized and in the

Electrically Safe Work Condition (refer to NFPA 70E for Work Involving
Electrical Hazards, including Exemptions to Work Permit). Any
Contractor, subcontractor or temporary worker who fails to fully comply
with this requirement is subject to immediate termination iIn accordance
with FAR clause 52.236-5(c). Only in rare circumstance where achieving
an electrically safe work condition prior to beginning work would
increase or cause additional hazards, or is infeasible due to equipment
design or operational limitations is energized work permitted. The
Contracting Officer Representative with approval of the Medical Center
Director will make the determination if the circumstances would meet
the exception outlined above. An AHA specific to energized work
activities will be developed, reviewed, and accepted prior to the start
of that work.
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1. Development of a Hazardous Electrical Energy Control Procedure is
required prior to de-energization. A single Simple Lockout/Tagout
Procedure for multiple work operations can only be used for work
involving qualified person(s) de-energizing one set of conductors or
circuit part source. Task specific Complex Lockout/Tagout

Procedures are required at all other times.

2. Verification of the absence of voltage after de-energization and
lockout/tagout is considered “energized electrical work” (live work)
under NFPA 70E, and shall only be performed by qualified persons
wearing appropriate shock protective (voltage rated) gloves and arc
rate personal protective clothing and equipment, using Underwriters
Laboratories (UL) tested and appropriately rated contact electrical
testing instruments or equipment appropriate for the environment in

which they will be used.

3. Personal Protective Equipment (PPE) and electrical testing
instruments will be readily available for inspection by the The

Contracting Officer Representative.

D. Before beginning any electrical work, an Activity Hazard Analysis (AHA)
will be conducted to include Shock Hazard and Arc Flash Hazard analyses
(NFPA Tables can be used only as a last alterative and it is strongly
suggested a full Arc Flash Hazard Analyses be conducted). Work shall
not begin until the AHA for the work activity has been accepted by the
Contracting Officer Representative and discussed with all engaged in
the activity, including the Contractor, subcontractor(s), and
Government on-site representatives at preparatory and initial control
phase meetings.

E. Ground-fault circuit interrupters. All 120-volt, single-phase 15- and
20-ampere receptacle outlets on construction sites shall have approved
ground-fault circuit interrupters for personnel protection. “Assured

Equipment Grounding Conductor Program” only is not allowed.

1.16 FALL PROTECTION

A. The fall protection (FP) threshold height requirement is 6 ft (1.8 m)
for ALL WORK, unless specified differently or the OSHA 29 CFR 1926

requirements are more stringent, to include steel erection activities,
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systems-engineered activities (prefabricated) metal buildings,

residential (wood) construction and scaffolding work.

1. The use of a Safety Monitoring System (SMS) as a fall protection
method is prohibited.

2. The use of Controlled Access Zone (CAZ) as a fall protection method
is prohibited.

3. A Warning Line System (WLS) may ONLY be used on floors or flat or
low-sloped roofs (between O - 18.4 degrees or 4:12 slope) and shall
be erected around all sides of the work area (See 29 CFR 1926.502(f)
for construction of WLS requirements). Working within the WLS does
not require FP. No worker shall be allowed in the area between the
roof or floor edge and the WLS without FP. FP is required when
working outside the WLS.

4_ Fall protection while using a ladder will be governed by the OSHA
requirements.

1.17 SCAFFOLDS AND OTHER WORK PLATFORMS

A. All scaffolds and other work platforms construction activities shall
comply with 29 CFR 1926 Subpart L.

B. The fall protection (FP) threshold height requirement is 6 ft (1.8 m)

as stated in Section 1.16.

C. The following hierarchy and prohibitions shall be followed in selecting
appropriate work platforms.

1. Scaffolds, platforms, or temporary floors shall be provided for all
work except that can be performed safely from the ground or similar
footing.

2. Ladders less than 20 feet may be used as work platforms only when

use of small hand tools or handling of light material is involved.
3. Ladder jacks, lean-to, and prop-scaffolds are prohibited.
4. Emergency descent devices shall not be used as working platforms.

D. Contractors shall use a scaffold tagging system in which all scaffolds

are tagged by the Competent Person. Tags shall be color-coded: green
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indicates the scaffold has been inspected and is safe to use; red
indicates the scaffold is unsafe to use. Tags shall be readily visible,
made of materials that will withstand the environment in which they are

used, be legible and shall include:
1. The Competent Person’s name and signature;

2. Dates of initial and last inspections.

. Mast Climbing work platforms: When access ladders, including masts

designed as ladders, exceed 20 ft (6 m) in height, positive fall

protection shall be used.

1.18 CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

A.

All installation, maintenance, and servicing of equipment or machinery
shall comply with 29 CFR 1910.147 except for specifically referenced
operations in 29 CFR 1926 such as concrete & masonry equipment
[1926.702(j)]., heavy machinery & equipment [1926.600(a)(3)(i)]., and
process safety management of highly hazardous chemicals (1926.64).
Control of hazardous electrical energy during the installation,
maintenance, or servicing of electrical equipment shall comply with
Section 1.15 to include NFPA 70E and other VA specific requirements

discussed in the section.

1.19 CONFINED SPACE ENTRY

A

All confined space entry shall comply with 29 CFR 1910.146 except for
specifically referenced operations in 29 CFR 1926 such as
excavations/trenches [1926.651(g)]-

. A site-specific Confined Space Entry Plan (including permitting

process) shall be developed and submitted to the Project Manager.

1.20 WELDING AND CUTTING

As specified in section 1.14, Hot Work: Perform and safeguard hot work
operations in accordance with NFPA 241 and NFPA 51B. Coordinate with
Project Manager. Obtain permits from Project Manager at least 24 hours
in advance. Designhate contractor®"s responsible project-site fire

prevention program manager to permit hot work.

1.21 LADDERS
A_. All Ladder use shall comply with 29 CFR 1926 Subpart X.
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1.22

A

B.

- All portable ladders shall be of sufficient length and shall be placed

so that workers will not stretch or assume a hazardous position.

. Manufacturer safety labels shall be in place on ladders
. Step Ladders shall not be used in the closed position
. Top steps or cap of step ladders shall not be used as a step

. Portable ladders, used as temporary access, shall extend at least 3 ft

(0.9 m) above the upper landing surface.

1. When a 3 ft (0.9-m) extension is not possible, a grasping device
(such as a grab rail) shall be provided to assist workers in

mounting and dismounting the ladder.

2. In no case shall the length of the ladder be such that ladder
deflection under a load would, by itself, cause the ladder to slip
from its support.

Ladders shall be inspected for visible defects on a daily basis and
after any occurrence that could affect their safe use. Broken or
damaged ladders shall be immediately tagged "DO NOT USE," or with
similar wording, and withdrawn from service until restored to a
condition meeting their original design.

FLOOR & WALL OPENINGS
All floor and wall openings shall comply with 29 CFR 1926 Subpart M.

Floor and roof holes/openings are any that measure over 2 in (51 mm) in
any direction of a walking/working surface which persons may trip or
fall into or where objects may fall to the level below. See 21_F for
covering and labeling requirements. Skylights located in floors or

roofs are considered Ffloor or roof hole/openings.

. All floor, roof openings or hole into which a person can accidentally

walk or fall through shall be guarded either by a railing system with
toeboards along all exposed sides or a load-bearing cover. When the
cover is not in place, the opening or hole shall be protected by a
removable guardrail system or shall be attended when the guarding

system has been removed, or other fall protection system.
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Covers shall be capable of supporting, without failure, at
least twice the weight of the worker, equipment and material

combined.

Covers shall be secured when installed, clearly marked with the
word “HOLE”, “COVER” or “Danger, Roof Opening-Do Not Remove” or
color- coded or equivalent methods (e.g., red or orange “X”).
Workers must be made aware of the meaning for color coding and

equivalent methods.

Roofing material, such as roofing membrane, insulation or felts,
covering or partly covering openings or holes, shall be immediately
cut out. No hole or opening shall be left unattended unless

covered.

Non-load-bearing skylights shall be guarded by a load-bearing
skylight screen, cover, or railing system along all exposed

sides.
Workers are prohibited from standing/walking on skylights.

- --END-=- - -
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 DESCRIPTION:

This section specifies cast-in-place structural concrete and materials

and mixes for other concrete.

1.2 RELATED WORK:

A.

Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.
Concrete roads, walks, and similar exterior site work: Section 32 05 23,

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.

1.3 TESTING AGENCY FOR CONCRETE MIX DESIGN:

A.

Testing agency retained and reimbursed by the Contractor and approved by
Resident Engineer.

Testing agency maintaining active participation in Program of Cement and
Concrete Reference Laboratory (CCRL) of National Institute of Standards
and Technology.

Testing agency shall furnish equipment and qualified technicians to

establish proportions of ingredients for concrete mixes.

1.4 TOLERANCES:

A.

Formwork: ACI 117, except the elevation tolerance of formed surfaces
before removal of shores is +0 mm (+0 inch) and -20 mm (-3/4 inch).
Reinforcement Fabricating and Placing: ACI 117, except that fabrication
tolerance for bar sizes Nos. 10, 13, and 16 (Nos. 3, 4, and 5)
(Tolerance Symbol 1 in Fig. 2.1(a), ACI, 117) used as column ties or
stirrups is +0 mm (+0 inch) and -13 mm (-1/2 inch) where gross bar
length is less than 3600 mm (12 feet), or +0 mm (+0 inch) and -20 mm (-
3/4 inch) where gross bar length is 3600 mm (12 feet) or more.
Cross-Sectional Dimension: ACI 117, except tolerance for thickness of
slabs 12 inches or less is +20 mm (+3/4 inch) and - 6 mm (-1/4 inch).
Tolerance of thickness of beams more than 300 mm (12 inch) but less than
900 mm (3 feet) is 420 mm (+3/4 inch) and -10 mm (-3/8 inch).

Slab Finishes: ACI 117, Section 4.5.6, F-number method in accordance

with ASTM E1155, except as follows:

1. Test entire slab surface, including those areas within 600 mm (2
feet) of construction joints and vertical elements that project
through slab surface.

2. Maximum elevation change which may occur within 600 mm (2 feet) of

any column or wall element is 6 mm (0.25 inches).
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3. Allow sample measurement lines that are perpendicular to construction
joints to extend past joint into previous placement no further than

1500 mm (5 feet).

1.5 REGULATORY REQUIREMENTS:

A. ACI SP-66 - ACI Detailing Manual.

B. ACI 318 - Building Code Requirements for Reinforced Concrete.

C. ACI 301 - Standard Specifications for Structural Concrete.
1.6 SUBMITTALS:

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
and SAMPLES.

Shop Drawings: Reinforcing steel: Complete shop drawings
Mill Test Reports:

1. Reinforcing Steel.

2. Cement.

Manufacturer's Certificates:

Air-entraining admixture.

Chemical admixtures, including chloride ion content.
Waterproof paper for curing concrete.

Liquid membrane-forming compounds for curing concrete.
Non-shrinking grout.

Liquid hardener.

Waterstops.

. Expansion joint filler.

© o N o U W N e

. Adhesive binder.

Testing Agency for Concrete Mix Design: Approval request including
qualifications of principals and technicians and evidence of active
participation in program of Cement and Concrete Reference Laboratory
(CCRL) of National Institute of Standards and

Test Report for Concrete Mix Designs: Trial mixes including
water-cement, fly ash, ratio curves, concrete mix ingredients, and
admixtures.

Deliver other packaged materials for use in concrete in original sealed
containers, plainly marked with manufacturer's name and brand, and

protect from damage until used.

1.7 PRE-CONCRETE CONFERENCE:

A. General: At least 15 days prior to submittal of design mixes, conduct a

meeting to review proposed methods of concrete construction to achieve
the required results.

Agenda: Includes but is not limited to:

1. Submittals.

2. Coordination of work.
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Availability of material.

Concrete mix design including admixtures.

3
4
5. Methods of placing, finishing, and curing.
6. Finish criteria required to obtain required flatness and levelness.

7. Timing of floor finish measurements.

8. Material inspection and testing.

Attendees: Include but not limited to representatives of Contractor;
subcontractors involved in supplying, conveying, placing, finishing, and
curing concrete; lightweight aggregate manufacturer; admixture
manufacturers; Resident Engineer; Consulting Engineer; Department of
Veterans Affairs retained testing laboratories for concrete testing and
finish (F-number) verification.

Minutes of the meeting: Contractor shall take minutes and type and

distribute the minutes to attendees within five days of the meeting.

1.8 APPLICABLE PUBLICATIONS:

A.

Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

American Concrete Institute (ACI):

117-10. .. i, Tolerances for Concrete Construction and
Materials

211.1-91(R2009) ......... Selecting Proportions for Normal, Heavyweight,
and Mass Concrete

211.2-98(R2004) ... ..o. ... Selecting Proportions for Structural Lightweight
Concrete

214R-02. .t i i iii it i Evaluation of Strength Test Results of Concrete

301-10. ..ttt Structural Concrete

304R-00(R2009) .. ... ... Guide for Measuring, Mixing, Transporting, and

Placing Concrete

305R-10. ...t Hot Weather Concreting

306R-10. ...t Cold Weather Concreting

308R-01(R2008) .......... Standard Practice for Curing Concrete
309R-05. . i iiiiiiin, Guide for Consolidation of Concrete
318-08. it Building Code Requirements for Reinforced

Concrete and Commentary

347-04. .. it Guide to Formwork for Concrete
SP-66-04........0000nn ACI Detailing Manual

American National Standards Institute and American Hardboard Association
(ANSI/AHA) :

A135.4-2004............. Basic Hardboard

03 30 00 - 3



564-17-102 Gazebo and Walking Trail 12/2015

D. American Society for Testing and Materials (ASTM) :

A82/A82M-07. ... Steel Wire, Plain, for Concrete Reinforcement

A185/185M-07....vvvvvnn. Steel Welded Wire Fabric, Plain, for Concrete
Reinforcement

A615/A615M-09........... Deformed and Plain Billet-Steel Bars for

Concrete Reinforcement
A653/A653M-09. ... Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip

Process

A706/A706M-09........... Low-Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement

A767/A767M-09........... Zinc-Coated (Galvanized) Steel Bars for Concrete
Reinforcement

AT775/AT775M-07 .o, Epoxy-Coated Reinforcing Steel Bars

AB20-06. .t Steel Fibers for Fiber-Reinforced Concrete

A996/RA996M-09........... Rail-Steel and Axle-Steel Deformed Bars for

Concrete Reinforcement

C31/C31M-09............. Making and Curing Concrete Test Specimens in the
field

C33-08. ... Concrete Aggregates

C39/C39M-09............. Compressive Strength of Cylindrical Concrete
Specimens

C94/C94M-09....... ... Ready-Mixed Concrete

Cl43/C143M-10.....vvv... Slump of Hydraulic Cement Concrete

Cl50-08. ... Portland Cement

Cl71-07 e e e e e Sheet Materials for Curing Concrete

Cl72-08.. ... Sampling Freshly Mixed Concrete

Cl73-10. ..t eennnn. Air Content of Freshly Mixed Concrete by the
Volumetric Method

Cl92/C192M-07...vcvvev... Making and Curing Concrete Test Specimens in the
Laboratory

C231-09. ... Air Content of Freshly Mixed Concrete by the
Pressure Method

C260-06...ciiieennnnn. Air-Entraining Admixtures for Concrete

C309-07 ... Liquid Membrane-Forming Compounds for Curing
Concrete

C330-09. ... Lightweight Aggregates for Structural Concrete

C494/C494M-10.. ... oo ... Chemical Admixtures for Concrete

C61l8-08...cvivnenn. Coal Fly Ash and Raw or Calcined Natural

Pozzolan for Use as a Mineral Admixture in

Concrete
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C666/C666M-03........... Resistance of Concrete to Rapid Freezing and
Thawing

C881/C881IM-02........... Epoxy-Resin-Base Bonding Systems for Concrete

Cl1107/1107M-08.......... Packaged Dry, Hydraulic-Cement Grout (Non-
shrink)

Cl315-08. ... Ligquid Membrane-Forming Compounds Having Special

Properties for Curing and Sealing Concrete

D6-95(R2006) v v v v v eeun.. Loss on Heating of 0il and Asphaltic Compounds
D297-93(R2006) v e v e v ev... Rubber Products-Chemical Analysis
D1751-04 (R2008) ... v .. ... Preformed Expansion Joint Filler for Concrete

Paving and Structural Construction (Non-

extruding and Resilient Bituminous Types)
D4397-09. ... Polyethylene Sheeting for Construction,

Industrial and Agricultural Applications
E1155-96 (R2008) .. ....... Determining Fr Floor Flatness and F; Floor

Levelness Numbers

E. American Welding Society (AWS):

D1.4/D1.4M-11........... Structural Welding Code - Reinforcing Steel

F. Concrete Reinforcing Steel Institute (CRSI):

Handbook 2008
G. National Cooperative Highway Research Program (NCHRP) :
Report On............... Concrete Sealers for the Protection of Bridge
Structures
H. U. S. Department of Commerce Product Standard (PS):
PS L.ttt it i Construction and Industrial Plywood
PS 20. ... ittt American Softwood Lumber
I. U. S. Army Corps of Engineers Handbook for Concrete and Cement:
CRD C513. ... Rubber Waterstops
CRD C572. . iiiiiiiinnnnn. Polyvinyl Chloride Waterstops
PART 2 - PRODUCTS:
2.1 FORMS:

A. Wood: PS 20 free from loose knots and suitable to facilitate finishing
concrete surface specified; tongue and grooved.

B. Plywood: PS-1 Exterior Grade B-B (concrete-form) 16 mm (5/8 inch), or 20
mm (3/4 inch) thick for unlined contact form. B-B High Density Concrete
Form Overlay optional.

C. Corrugated Fiberboard Void Boxes: Double faced, completely impregnated

with paraffin and laminated with moisture resistant adhesive, size as
shown. Design forms to support not less than 48 KPa (1000 psf) and not
lose more than 15 percent of their original strength after being

completely submerged in water for 24 hours and then air dried.
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Form Lining:

1. Hardboard: ANSI/AHA A135.4, Class 2 with one (S1S) smooth side)

2. Plywood: Grade B-B Exterior (concrete-form) not less than 6 mm (1/4
inch) thick.

3. Plastic, fiberglass, or elastomeric capable of reproducing the
desired pattern or texture.

Form Ties: Develop a minimum working strength of 13.35 kN (3000 pounds)

when fully assembled. Ties shall be adjustable in length to permit

tightening of forms and not have any lugs, cones, washers to act as

spreader within form, nor leave a hole larger than 20 mm (3/4 inch)

diameter, or a depression in exposed concrete surface, or leave metal

closer than 40 mm (1 1/2 inches) to concrete surface. Wire ties not

permitted. Cutting ties back from concrete face not permitted.

2.2 MATERIALS:

A.
B.

Portland Cement: ASTM C150 Type I or II.

Fly Ash: ASTM C618, Class C or F including supplementary optional

requirements relating to reactive aggregates and alkalies, and loss on

ignition (LOI) not to exceed 5 percent.

Coarse Aggregate: ASTM C33.

1. Size 67 or Size 467 may be used for footings and walls over 300 mm
(12 inches) thick.

2. Coarse aggregate for applied topping, encasement of steel columns,
and metal pan stair fill shall be Size 7.

3. Maximum size of coarse aggregates not more than one-fifth of
narrowest dimension between sides of forms, one-third of depth of
slabs, nor three-fourth of minimum clear spacing between reinforcing
bars.

Fine Aggregate: ASTM C33. Fine aggregate for applied concrete floor

topping shall pass a 4.75 mm (No. 4) sieve, 10 percent maximum shall

pass a 150 pm (No. 100) sieve.

Mixing Water: Fresh, clean, and potable.

Admixtures:

1. Water Reducing Admixture: ASTM C494, Type A and not contain more
chloride ions than are present in municipal drinking water.

2. Water Reducing, Retarding Admixture: ASTM C494, Type D and not
contain more chloride ions than are present in municipal drinking
water.

3. High-Range Water-Reducing Admixture (Superplasticizer): ASTM C494,
Type F or G, and not contain more chloride ions than are present in

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

5. Air Entraining Admixture: ASTM C260.

6. Microsilica: Use only with prior review and acceptance of the
Resident Engineer. Use only in conjunction with high range water
reducer.

7. Prohibited Admixtures: Calcium chloride, thiocyanate or admixtures
containing more than 0.05 percent chloride ions are not permitted.

8. Certification: Written conformance to the requirements above and the
chloride ion content of the admixture prior to mix design review.

Vapor Barrier: ASTM D4397, 0.25 mm (10 mil).

Reinforcing Steel: ASTM A615, or ASTM A996, deformed, grade as shown.

Welded Wire Fabric: ASTM Al185.

Reinforcing Bars to be Welded: ASTM A706.

Cold Drawn Steel Wire: ASTM A82.

Supports, Spacers, and Chairs: Types which will hold reinforcement in

position shown in accordance with requirements of ACI 318 except as

specified.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM C171.

Liquid Membrane-forming Compounds for Curing Concrete: ASTM C309, Type

I, with fugitive dye. Compound shall be compatible with scheduled

surface treatment, such as paint and resilient tile, and shall not

discolor concrete surface.

Liquid Hardener and Dustproofer: Fluosilicate solution of magnesium

fluosilicate or zinc fluosilicate. Magnesium and zinc may be used

separately or in combination as recommended by manufacturer.

Moisture Vapor Emissions & Alkalinity Control Sealer: 100% active
colorless aqueous siliconate solution concrete surface treatment applied
the day of the concrete pour in lieu of other curing methods for all
concrete slabs receiving resilient flooring, such as, sheet vinyl, vinyl
composition tile, rubber, wood flooring, carpet, epoxy coatings and
overlays
1. ASTM C1315 Type 1 Class A, and ASTM C309 Type 1 Class A, penetrating

product to have no less than 34% solid content, leaving no sheen,
volatile organic compound (VOC) content rating as required to suite

regulatory requirements. The product shall have at least a five (5)
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year documented history in controlling moisture vapor emission from
damaging floor covering, compatible with all finish materials.
2. MVE 15-Year Warranty:

a. When a floor covering is installed on a below grade, on grade, or
above grade concrete slab treated with Moisture Vapor Emissions &
Alkalinity Control Sealer according to manufacturer’s instruction,
sealer manufacturer shall warrant the floor covering system
against failure due to moisture vapor migration or moisture-born
contaminates for a period of fifteen (15) years from the date of

original installation. The warranty shall cover all labor and

materials needed to replace all floor covering that fails due to
moisture vapor emission & moisture born contaminates.
S. Non-Shrink Grout:

1. ASTM C1107, pre-mixed, produce a compressive strength of at least 18
MPa at three days and 35 MPa (5000 psi) at 28 days. Furnish test data
from an independent laboratory indicating that the grout when placed
at a fluid consistency shall achieve 95 percent bearing under a 1200
mm x 1200 mm (4 foot by 4 foot) base plate.

2. Where high fluidity or increased placing time is required, furnish
test data from an independent laboratory indicating that the grout
when placed at a fluid consistency shall achieve 95 percent under an
450 mm x 900 mm (18 inch by 36 inch) base plate.

U. Waterstops:

1. Polyvinyl Chloride Waterstop: CRD C572.

2. Rubber Waterstops: CRD C513.

3. Bentonite Water Stop: Flexible strip of bentonite 25 mm x 20 mm (1
inch by 3/4 inch), weighing 8.7 kg/m (5.85 1lbs. per foot) composed of
Butyl Rubber Hydrocarbon (ASTM D297), Bentonite (SS-S-210-A) and
Volatile Matter (ASTM Do) .

V. Granular Backfill:

1. Porous Backfill: Crushed stone or gravel graded from 25 mm to 20 mm
(1 inch to 3/4 inch).

W. Epoxy Joint Filler: Two component, 100 percent solids compound, with
a minimum shore D hardness of 50.

X. Bonding Admixture: Non-rewettable, polymer modified, bonding
compound.

2.3 CONCRETE MIXES:

A. Mix Designs: Proportioned in accordance with Section 5.3, "Proportioning

on the Basis of Field Experience and/or Trial Mixtures" of ACI 318.
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1. If trial mixes are used, make a set of at least 6 cylinders in
accordance with ASTM C192 for test purposes from each trial mix; test
three for compressive strength at 7 days and three at 28 days.

2. Submit a report of results of each test series, include a detailed
listing of the proportions of trial mix or mixes, including cement,
fly ash,admixtures, weight of fine and coarse aggregate per m3 (cubic
yard) measured dry rodded and damp loose, specific gravity, fineness
modulus, percentage of moisture, air content, water-cement fly ash
ratio, and consistency of each cylinder in terms of slump.

B. Fly Ash Testing: Submit certificate verifying conformance with
specifications initially with mix design and for each truck load of fly
ash delivered from source. Notify Resident Engineer immediately when
change in source is anticipated. Prior to beginning trial mixes submit
to the Resident Engineer the following representative samples of
material to be used, properly identified source and project description
and number, type of testing (complete chemical and physical), suitably
packaged for shipment, and addressed as specified. Allow 60 calendar
days for test results after submittal of sample.

1. Fly ash - 2.25 kg (five pounds).

2. Portland cement - 3.5 kg (8 pounds):

a. Address -Waterways Experiment Station (WES)
b. 3909 Halls Ferry Road

c. Vicksburg, MS 39180-6199

d. ATTN: Engineering Materials Group

C. After approval of mixes no substitution in material or change in
proportions of approval mixes may be made without additional tests and
approval of Resident Engineer or as specified. Making and testing of
preliminary test cylinders may be carried on pending approval of cement
and fly ash, providing Contractor and manufacturer certify that
ingredients used in making test cylinders are the same. Resident
Engineer may allow Contractor to proceed with depositing concrete for
certain portions of work, pending final approval of cement and fly ash

and approval of design mix.

D. Cement Factor: Maintain minimum cement factors in Table I regardless of
compressive strength developed above minimums. Use Fly Ash as an
admixture with 20% replacement by weight in all structural work.
Increase this replacement to 40% for mass concrete, and reduce it to 10%

for drilled piers and caissons.
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1. If trial mixes are used, the proposed mix design shall achieve a
compressive strength 8.3 MPa (1200 psi) in excess of f'c. For
concrete strengths above 35 Mpa (5000 psi), the proposed mix design
shall achieve a compressive strength 9.7 MPa (1400 psi) in excess of
f’c.

2. Determined by Laboratory in accordance with ACI 211.1 for normal
concrete or ACI 211.2 for lightweight structural concrete.

E. Maximum Slump: Maximum slump, as determined by ASTM C143 with tolerances
as established by ASTM C94, for concrete to be vibrated shall be as

shown in Table II.

TABLE II - MAXIMUM SLUMP, MM (INCHES)*

Type of Construction Normal Weight Lightweight Structural
Concrete Concrete

Reinforced Footings 75mm (5 inches) 75 mm (5 inches)

and Substructure

Walls

Slabs, Beams, 100 mm (4 100 mm (4 inches)

Reinforced Walls, and | inches)

Building Columns

F. Slump may be increased by the use of the approved high-range water-
reducing admixture (superplasticizer). Tolerances as established by ASTM
C94. Concrete containing the high-range-water-reducing admixture may
have a maximum slump of 225 mm (9 inches). The concrete shall arrive at
the job site at a slump of 50 mm to 75 mm (2 inches to 3 inches), and 75
mm to 100 mm (3 inches to 4 inches) for lightweight concrete. This
should be verified, and then the high-range-water-reducing admixture

added to increase the slump to the approved level.

G. Air-Entrainment: Air-entrainment of normal weight concrete shall conform
with Table III. Air-entrainment of lightweight structural concrete shall

conform with Table IV. Determine air content by either ASTM C173 or ASTM

C231.
TABLE IITI - TOTAL AIR CONTENT
FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONCRETE)
Nominal Maximum Size of Coarse Aggregate, mm (Inches)
Total Air Content Percentage by Volume
10 mm (3/8 in).6 to 10 13 mm (1/2 in).5 to 9
20 mm (3/4 in) .4 to 8 25 mm (1 in).3-1/2 to 6-1/2
40 mm (1 1/2 in).3 to 6

H. Concrete slabs placed at air temperatures below 10 degrees C (50 degrees
Fahrenheit) use non-corrosive, non-chloride accelerator. Concrete

required to be air entrained use approved air entraining admixture.
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Pumped concrete, synthetic fiber concrete, architectural concrete,
concrete required to be watertight, and concrete with a water/cement
ratio below 0.50 use high-range water-reducing admixture
(superplasticizer).

Durability: Use air entrainment for exterior exposed concrete subjected

to freezing and thawing and other concrete shown or specified. Air

content as shown in Table III.

Enforcing Strength Requirements: Test as specified in Section 01 45 29,

TESTING LABORATORY SERVICES, during the progress of the work. Seven-day

tests may be used as indicators of 28-day strength. Average of any three

28-day consecutive strength tests of laboratory-cured specimens
representing each type of concrete shall be equal to or greater than
specified strength. No single test shall be more than 3.5 MPa (500 psi)
below specified strength. Interpret field test results in accordance
with ACI 214. Should strengths shown by test specimens fall below
required values, Resident Engineer may require any one or any
combination of the following corrective actions, at no additional cost
to the Government:

1. Require changes in mix proportions by selecting one of the other
appropriate trial mixes or changing proportions, including cement
content, of approved trial mix.

2. Require additional curing and protection.

3. If five consecutive tests fall below 95 percent of minimum values
given in Table I or if test results are so low as to raise a question
as to the safety of the structure, Resident Engineer may direct
Contractor to take cores from portions of the structure. Use results
from cores tested by the Contractor retained testing agency to
analyze structure.

4. If strength of core drilled specimens falls below 85 percent of
minimum value given in Table I, Resident Engineer may order load
tests, made by Contractor retained testing agency, on portions of
building so affected. Load tests in accordance with ACI 318 and
criteria of acceptability of concrete under test as given therein.

5. Concrete work, judged inadequate by structural analysis, by results
of load test, or for any reason, shall be reinforced with additional

construction or replaced, if directed by the Resident Engineer.

2.4 BATCHING AND MIXING:

A.

General: Concrete shall be "Ready-Mixed" and comply with ACI 318 and
ASTM C94, except as specified. Batch mixing at the site is permitted.
Mixing process and equipment must be approved by Resident Engineer. With

each batch of concrete, furnish certified delivery tickets listing
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information in Paragraph 16.1 and 16.2 of ASTM C94. Maximum delivery
temperature of concrete is 38°C (100 degrees Fahrenheit). Minimum

delivery temperature as follows:

Atmospheric Temperature Minimum Concrete Temperature

-1. degrees to 4.4 degrees C 15.6 degrees C (60 degrees F.)
(30 degrees to 40 degrees F)

-17 degrees C to -1.1 degrees C 21 degrees C (70 degrees F.)

(0 degrees to 30 degrees F.)

1. Services of aggregate manufacturer's representative shall be
furnished during the design of trial mixes and as requested by the
Resident Engineer for consultation during batching, mixing, and
placing operations of lightweight structural concrete. Services will
be required until field controls indicate that concrete of required
quality is being furnished. Representative shall be thoroughly
familiar with the structural lightweight aggregate, adjustment and
control of mixes to produce concrete of required quality.

Representative shall assist and advise Resident Engineer.

PART 3 — EXECUTION

3.1 FORMWORK:

A.

General: Design in accordance with ACI 347 is the responsibility of the
Contractor. The Contractor shall retain a registered Professional
Engineer to design the formwork, shores, and reshores.

1. Form boards and plywood forms may be reused for contact surfaces of
exposed concrete only if thoroughly cleaned, patched, and repaired
and Resident Engineer approves their reuse.

2. Provide forms for concrete footings unless Resident Engineer
determines forms are not necessary.

3. Corrugated fiberboard forms: Place forms on a smooth firm bed, set
tight, with no buckled cartons to prevent horizontal displacement,
and in a dry condition when concrete is placed.

Treating and Wetting: Treat or wet contact forms as follows:

1. Coat plywood and board forms with non-staining form sealer. In hot
weather, cool forms by wetting with cool water just before concrete
is placed.

2. Clean and coat removable metal forms with light form oil before
reinforcement is placed. In hot weather, cool metal forms by
thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forms as specified for new material.
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C. Size and Spacing of Studs: Size and space studs, wales and other framing
members for wall forms so as not to exceed safe working stress of kind
of lumber used nor to develop deflection greater than 1/270 of free span
of member.

D. Unlined Forms: Use plywood forms to obtain a smooth finish for concrete
surfaces. Tightly butt edges of sheets to prevent leakage. Back up all
vertical joints solidly and nail edges of adjacent sheets to same stud
with 6d box nails spaced not over 150 mm (6 inches) apart.

E. Lined Forms: May be used in lieu of unlined plywood forms. Back up form
lining solidly with square edge board lumber securely nailed to studs
with all edges in close contact to prevent bulging of lining. No joints
in lining and backing may coincide. Nail abutted edges of sheets to same
backing board. Nail lining at not over 200 mm (8 inches) on center along
edges and with at least one nail to each square foot of surface area;
nails to be 3d blued shingle or similar nails with thin flatheads.

F. Wall Form Ties: Locate wall form ties in symmetrically level horizontal
rows at each line of wales and in plumb vertical tiers. Space ties to
maintain true, plumb surfaces. Provide one row of ties within 150 mm (6
inches) above each construction joint. Space through-ties adjacent to
horizontal and vertical construction joints not over 450 mm (18 inches)
on center.

1. Tighten row of ties at bottom of form just before placing concrete
and, 1if necessary, during placing of concrete to prevent seepage of
concrete and to obtain a clean line. Ties to be entirely removed
shall be loosened 24 hours after concrete is placed and shall be
pulled from least important face when removed.

2. Coat surfaces of all metal that is to be removed with paraffin, cup
grease or a suitable compound to facilitate removal.

G. Inserts, Sleeves, and Similar Items: Flashing reglets, steel strips,
masonry ties, anchors, wood blocks, nailing strips, grounds, inserts,
wire hangers, sleeves, drains, guard angles, forms for floor hinge
boxes, inserts or bond blocks for elevator guide rails and supports, and
other items specified as furnished under this and other sections of
specifications and required to be in their final position at time
concrete is placed shall be properly located, accurately positioned, and
built into construction, and maintained securely in place.

1. Locate inserts or hanger wires for furred and suspended ceilings only
in bottom of concrete joists, or similar concrete member of overhead
concrete joist construction.

2. Install sleeves, inserts and similar items for mechanical services in

accordance with drawings prepared specially for mechanical services.
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H.

Contractor is responsible for accuracy and completeness of drawings
and shall coordinate requirements for mechanical services and
equipment.

Do not install sleeves in beams, Jjoists or columns except where shown
or permitted by Resident Engineer. Install sleeves in beams, Jjoists,
or columns that are not shown, but are permitted by the Resident
Engineer, and require no structural changes, at no additional cost to
the Government.

Minimum clear distance of embedded items such as conduit and pipe is
at least three times diameter of conduit or pipe, except at stub-ups
and other similar locations.

Provide recesses and blockouts in floor slabs for door closers and
other hardware as necessary in accordance with manufacturer's

instructions.

Construction Tolerances:

1.

Set and maintain concrete formwork to assure erection of completed
work within tolerances specified and to accommodate installation of
other rough and finish materials. Accomplish remedial work necessary
for correcting excessive tolerances. Erected work that exceeds
specified tolerance limits shall be remedied or removed and replaced,
at no additional cost to the Government.

Permissible surface irregularities for various classes of materials
are defined as "finishes" in specification sections covering
individual materials. They are to be distinguished from tolerances
specified which are applicable to surface irregularities of

structural elements.

3.2 PLACING REINFORCEMENT:

A.

General: Details of concrete reinforcement in accordance with ACI 318

unless otherwise shown.

Placing: Place reinforcement conforming to CRSI DA4, unless otherwise

shown.

1.

Place reinforcing bars accurately and tie securely at intersections
and splices with 1.6 mm (16 gauge) black annealed wire. // Use epoxy-
coated tie wire with epoxy-coated reinforcing. // Secure reinforcing
bars against displacement during the placing of concrete by spacers,
chairs, or other similar supports. Portions of supports, spacers, and
chairs in contact with formwork shall be made of plastic in areas
that will be exposed when building is occupied. Type, number, and
spacing of supports conform to ACI 318. Where concrete slabs are

placed on ground, use concrete blocks or other non-corrodible
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material of proper height, for support of reinforcement. Use of brick

or stone supports will not be permitted.

2. Lap welded wire fabric at least 1 1/2 mesh panels plus end extension
of wires not less than 300 mm (12 inches) in structural slabs. Lap
welded wire fabric at least 1/2 mesh panels plus end extension of
wires not less than 150 mm (6 inches) in slabs on grade.

3. Splice column steel at no points other than at footings and floor
levels unless otherwise shown.

C. Spacing: Minimum clear distances between parallel bars, except in
columns and multiple layers of bars in beams shall be equal to nominal
diameter of bars. Minimum clear spacing is 25 mm (1 inch) or 1-1/3 times
maximum size of coarse aggregate.

D. Splicing: Splices of reinforcement made only as required or shown or
specified. Accomplish splicing as follows:

1. Lap splices: Do not use lap splices for bars larger than Number 36
(Number 11). Minimum lengths of lap as shown.

2. Welded splices: Splicing by butt-welding of reinforcement permitted
providing the weld develops in tension at least 125 percent of the
yield strength (fy) for the bars. Welding conform to the requirements
of AWS D1.4. Welded reinforcing steel conform to the chemical
analysis requirements of AWS D1.4.

a. Submit test reports indicating the chemical analysis to establish
weldability of reinforcing steel.

b. Submit a field quality control procedure to insure proper
inspection, materials and welding procedure for welded splices.

c. Department of Veterans Affairs retained testing agency shall test
a minimum of three splices, for compliance, locations selected by
Resident Engineer.

3. Mechanical Splices: Develop in tension and compression at least 125
percent of the yield strength (fy) of the bars. Stresses of
transition splices between two reinforcing bar sizes based on area of
smaller bar. Provide mechanical splices at locations indicated. Use
approved exothermic, tapered threaded coupling, or swaged and
threaded sleeve. Exposed threads and swaging in the field not
permitted.

a. Initial qualification: In the presence of Resident Engineer, make
three test mechanical splices of each bar size proposed to be
spliced. Department of Veterans Affairs retained testing
laboratory will perform load test.

b. During installation: Furnish, at no additional cost to the

Government, one companion (sister) splice for every 50 splices for
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load testing. Department of Veterans Affairs retained testing
laboratory will perform the load test.

E. Bending: Bend bars cold, unless otherwise approved. Do not field bend
bars partially embedded in concrete, except when approved by Resident
Engineer.

F. Cleaning: Metal reinforcement, at time concrete is placed, shall be free
from loose flaky rust, mud, oil, or similar coatings that will reduce
bond.

G. Future Bonding: Protect exposed reinforcement bars intended for bonding
with future work by wrapping with felt and coating felt with a
bituminous compound unless otherwise shown.

3.3 VAPOR BARRIER:

A. Except where membrane waterproofing is required, interior concrete slab
on grade shall be placed on a continuous vapor barrier.

1. Place 100 mm (4 inches) of fine granular fill over the vapor barrier
to act as a blotter for concrete slab.

2. Vapor barrier joints lapped 150 mm (6 inches) and sealed with
compatible waterproof pressure-sensitive tape.

3. Patch punctures and tears.

3.4 MOISTURE VAPOR EMISSIONS & ALKALINITY CONTROL SEALER:

A. Sealer is applied on the day of the concrete pour or as as soon as harsh
weather permits, prior to any other chemical treatments for concrete
slabs either on grade, below grade or above grade receiving resilient
flooring, such as, sheet vinyl, wvinyl composition tile, rubber, wood
flooring, carpet, epoxy coatings and overlays.

B. Manufacturer’s representative will be on the site the day of concrete
pour to install or train its application and document. He shall return
on every application thereafter to verify that proper procedures are
followed.

1. Apply Sealer to concrete slabs as soon as final finishing operations
are complete and the concrete has hardened sufficiently to sustain
floor traffic without damage.

2. Spray apply Sealer at the rate of 20 m? (200 square feet) per gallon.
Lightly broom product evenly over the substrate and product has
completely penetrated the surface.

3. If within two (2) hours after initial application areas are subjected
to heavy rainfall and puddling occurs, reapply Sealer product to
these areas as soon as weather condition permits.

3.5 CONSTRUCTION JOINTS:
A. Unless otherwise shown, location of construction joints to limit

individual placement shall not exceed 24,000 mm (80 feet) in any
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horizontal direction. Allow 48 hours to elapse between pouring adjacent
sections unless this requirement is waived by Resident Engineer.
3.6 PLACING CONCRETE:

A. Preparation:

1. Remove hardened concrete, wood chips, shavings and other debris from
forms.

2. Remove hardened concrete and foreign materials from interior surfaces
of mixing and conveying equipment.

3. Have forms and reinforcement inspected and approved by Resident
Engineer before depositing concrete.

4. Provide runways for wheeling equipment to convey concrete to point of
deposit. Keep equipment on runways which are not supported by or bear
on reinforcement. Provide similar runways for protection of wvapor
barrier on coarse fill.

B. Bonding: Before depositing new concrete on or against concrete which has
been set, thoroughly roughen and clean existing surfaces of laitance,
foreign matter, and loose particles.

1. Preparing surface for applied topping:

a. Remove laitance, mortar, oil, grease, paint, or other foreign
material by sand blasting. Clean with vacuum type equipment to
remove sand and other loose material.

b. Broom clean and keep base slab wet for at least four hours before
topping is applied.

c. Use a thin coat of one part Portland cement, 1.5 parts fine sand,
bonding admixture; and water at a 50: 50 ratio and mix to achieve
the consistency of thick paint. Apply to a damp base slab by
scrubbing with a stiff fiber brush. New concrete shall be placed
while the bonding grout is still tacky.

C. Conveying Concrete: Convey concrete from mixer to final place of deposit
by a method which will prevent segregation. Method of conveying concrete
subject to approval of Resident Engineer.

D. Placing: For special requirements see Paragraphs, HOT WEATHER and COLD
WEATHER.

1. Do not place concrete when weather conditions prevent proper
placement and consolidation, or when concrete has attained its
initial set, or has contained its water or cement content more than 1
1/2 hours.

2. Deposit concrete in forms as near as practicable in its final
position. Prevent splashing of forms or reinforcement with concrete

in advance of placing concrete.
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3. Do not drop concrete freely more than 3000 mm (10 feet) for concrete
containing the high-range water-reducing admixture (superplasticizer)
or 1500 mm (5 feet) for conventional concrete. Where greater drops
are required, use a tremie or flexible spout (canvas elephant trunk),
attached to a suitable hopper.

4. Discharge contents of tremies or flexible spouts in horizontal layers
not exceeding 500 mm (20 inches) in thickness, and space tremies such
as to provide a minimum of lateral movement of concrete.

5. Continuously place concrete until an entire unit between construction
joints is placed. Rate and method of placing concrete shall be such
that no concrete between construction joints will be deposited upon
or against partly set concrete, after it's initial set has taken
place, or after 45 minutes of elapsed time during concrete placement.

6. On bottom of members with severe congestion of reinforcement, deposit
25 mm (1 inch) layer of flowing concrete containing the specified
high-range water-reducing admixture (superplasticizer). Successive
concrete lifts may be a continuation of this concrete or concrete
with a conventional slump.

7. Concrete on metal deck:

a. Concrete on metal deck shall be minimum thickness shown. Allow for
deflection of steel beams and metal deck under the weight of wet
concrete in calculating concrete quantities for slab.

1) The Contractor shall become familiar with deflection
characteristics of structural frame to include proper amount of
additional concrete due to beam/deck deflection.

E. Consolidation: Conform to ACI 309. Immediately after depositing, spade
concrete next to forms, work around reinforcement and into angles of
forms, tamp lightly by hand, and compact with mechanical vibrator
applied directly into concrete at approximately 450 mm (18 inch)
intervals. Mechanical vibrator shall be power driven, hand operated type
with minimum frequency of 5000 cycles per minute having an intensity
sufficient to cause flow or settlement of concrete into place. Vibrate
concrete to produce thorough compaction, complete embedment of
reinforcement and concrete of uniform and maximum density without
segregation of mix. Do not transport concrete in forms by vibration.

1. Use of form vibration shall be approved only when concrete sections
are too thin or too inaccessible for use of internal vibration.

2. Carry on vibration continuously with placing of concrete. Do not

insert vibrator into concrete that has begun to set.
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3.7 HOT WEATHER:

Follow the recommendations of ACI 305 or as specified to prevent
problems in the manufacturing, placing, and curing of concrete that can
adversely affect the properties and serviceability of the hardened
concrete. Methods proposed for cooling materials and arrangements for
protecting concrete shall be made in advance of concrete placement and

approved by Resident Engineer.

3.8 COLD WEATHER:

Follow the recommendations of ACI 306 or as specified to prevent
freezing of concrete and to permit concrete to gain strength properly.
Use only the specified non-corrosive, non-chloride accelerator. Do not
use calcium chloride, thiocyantes or admixtures containing more than
0.05 percent chloride ions. Methods proposed for heating materials and
arrangements for protecting concrete shall be made in advance of

concrete placement and approved by Resident Engineer.

3.9 PROTECTION AND CURING:

A.

Conform to ACI 308: Initial curing shall immediately follow the
finishing operation. Protect exposed surfaces of concrete from premature
drying, wash by rain and running water, wind, mechanical injury, and
excessively hot or cold temperatures. Keep concrete not covered with
membrane or other curing material continuously wet for at least 7 days
after placing, except wet curing period for high-early-strength concrete
shall be not less than 3 days. Keep wood forms continuously wet to
prevent moisture loss until forms are removed. Cure exposed concrete
surfaces as described below. Other curing methods may be used if
approved by Resident Engineer.

1. Ligquid curing and sealing compounds: Apply by power-driven spray or
roller in accordance with the manufacturer’s instructions. Apply
immediately after finishing. Maximum coverage 10m?/L (400 square feet
per gallon) on steel troweled surfaces and 7.5m?/L (300 square feet
per gallon) on floated or broomed surfaces for the curing/sealing
compound.

2. Plastic sheets: Apply as soon as concrete has hardened sufficiently
to prevent surface damage. Utilize widest practical width sheet and
overlap adjacent sheets 50 mm (2 inches). Tightly seal joints with
tape.

3. Paper: Utilize widest practical width paper and overlap adjacent
sheets 50 mm (2 inches). Tightly seal joints with sand, wood planks,

pressure-sensitive tape, mastic or glue.
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3.10 REMOVAL OF FORMS:

A.

Remove in a manner to assure complete safety of structure after the

following conditions have been met.

1. Where structure as a whole is supported on shores, forms for beams
and girder sides, columns, and similar vertical structural members
may be removed after 24 hours, provided concrete has hardened
sufficiently to prevent surface damage and curing is continued
without any lapse in time as specified for exposed surfaces.

2. Take particular care in removing forms of architectural exposed
concrete to insure surfaces are not marred or gouged, and that
corners and arises are true, sharp and unbroken.

Control Test: Use to determine if the concrete has attained sufficient

strength and curing to permit removal of supporting forms. Cylinders

required for control tests taken in accordance with ASTM C172, molded in
accordance with ASTM C31, and tested in accordance with ASTM C39.

Control cylinders cured and protected in the same manner as the

structure they represent. Supporting forms or shoring not removed until

strength of control test cylinders have attained at least 70 percent of
minimum 28-day compressive strength specified. // For post-tensioned
systems supporting forms and shoring not removed until stressing is
completed. // Exercise care to assure that newly unsupported portions of
structure are not subjected to heavy construction or material loading.

Reshoring: Reshoring is required if superimposed load plus dead load of

the floor exceeds the capacity of the floor at the time of loading. //

In addition, for flat slab/plate, reshoring is required immediately

after stripping operations are complete and not later than the end of

the same day. // Reshoring accomplished in accordance with ACI 347 at no

additional cost to the Government.

3.11 CONCRETE SURFACE PREPARATION:

A.

Metal Removal: Unnecessary metal items cut back flush with face of
concrete members.

Patching: Maintain curing and start patching as soon as forms are
removed. Do not apply curing compounds to concrete surfaces requiring
patching until patching is completed. Use cement mortar for patching of
same composition as that used in concrete. Use white or gray Portland
cement as necessary to obtain finish color matching surrounding
concrete. Thoroughly clean areas to be patched. Cut out honeycombed or
otherwise defective areas to solid concrete to a depth of not less than
25 mm (1 inch). Cut edge perpendicular to surface of concrete. Saturate
with water area to be patched, and at least 150 mm (6 inches)

surrounding before placing patching mortar. Give area to be patched a
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brush coat of cement grout followed immediately by patching mortar.

Cement grout composed of one part Portland cement, 1.5 parts fine sand,

bonding admixture, and water at a 50:50 ratio, mix to achieve

consistency of thick paint. Mix patching mortar approximately 1 hour
before placing and remix occasionally during this period without
addition of water. Compact mortar into place and screed slightly higher
than surrounding surface. After initial shrinkage has occurred, finish
to match color and texture of adjoining surfaces. Cure patches as
specified for other concrete. Fill form tie holes which extend entirely
through walls from unexposed face by means of a pressure gun or other
suitable device to force mortar through wall. Wipe excess mortar off
exposed face with a cloth.

C. Upon removal of forms, clean vertical concrete surface that is to
receive bonded applied cementitious application with wire brushes or by
sand blasting to remove unset material, laitance, and loose particles to
expose aggregates to provide a clean, firm, granular surface for bond of
applied finish.

3.12 CONCRETE FINISHES:

A. Vertical and Overhead Surface Finishes:

1. Unfinished areas: Vertical and overhead concrete surfaces exposed in
pipe basements, elevator and dumbwaiter shafts, pipe spaces, pipe
trenches, above suspended ceilings, manholes, and other unfinished
areas will not require additional finishing.

2. Interior and exterior exposed areas to be painted: Remove fins, burrs
and similar projections on surfaces flush, and smooth by mechanical
means approved by Resident Engineer, and by rubbing lightly with a
fine abrasive stone or hone. Use ample water during rubbing without
working up a lather of mortar or changing texture of concrete.

3. Interior and exterior exposed areas finished: Give a grout finish of
uniform color and smooth finish treated as follows:

a. After concrete has hardened and laitance, fins and burrs removed,
scrub concrete with wire brushes. Clean stained concrete surfaces
by use of a hone stone.

b. Apply grout composed of one part of Portland cement, one part fine
sand, smaller than a 600 pm (No. 30) sieve. Work grout into
surface of concrete with cork floats or fiber brushes until all
pits, and honeycombs are filled.

c. After grout has hardened slightly, but while still plastic, scrape
grout off with a sponge rubber float and, about 1 hour later, rub
concrete vigorously with burlap to remove any excess grout

remaining on surfaces.
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d. In hot, dry weather use a fog spray to keep grout wet during
setting period. Complete finish of area in same day. Make limits
of finished areas at natural breaks in wall surface. Leave no
grout on concrete surface overnight.

Textured: Finish as specified. Maximum quantity of patched area 0.2

m? (2 square feet) in each 93 m? (1000 square feet) of textured

surface.

B. Slab Finishes:

1.

Monitoring and Adjustment: Provide continuous cycle of placement,
measurement, evaluation and adjustment of procedures to produce slabs
within specified tolerances. Monitor elevations of structural steel
in key locations before and after concrete placement to establish
typical deflection patterns for the structural steel. Determine
elevations of cast-in-place slab soffits prior to removal of shores.
Provide information to Resident Engineer and floor consultant for
evaluation and recommendations for subsequent placements.

Set perimeter forms to serve as screed using either optical or laser
instruments. For slabs on grade, wet screeds may be used to establish
initial grade during strike-off, unless Resident Engineer determines
that the method is proving insufficient to meet required finish
tolerances and directs use of rigid screed guides. Where wet screeds
are allowed, they shall be placed using grade stakes set by optical
or laser instruments. Use rigid screed guides, as opposed to wet
screeds, to control strike-off elevation for all types of elevated
(non slab-on-grade) slabs. Divide bays into halves or thirds by hard
screeds. Adjust as necessary where monitoring of previous placements
indicates unshored structural steel deflections to other than a level
profile.

Place slabs monolithically. Once slab placement commences, complete
finishing operations within same day. Slope finished slab to floor
drains where they occur, whether shown or not.

Use straightedges specifically made for screeding, such as hollow
magnesium straightedges or power strike-offs. Do not use pieces of
dimensioned lumber. Strike off and screed slab to a true surface at
required elevations. Use optical or laser instruments to check
concrete finished surface grade after strike-off. Repeat strike-off
as necessary. Complete screeding before any excess moisture or
bleeding water is present on surface. Do not sprinkle dry cement on
the surface.

Immediately following screeding, and before any bleed water appears,

use a 3000 mm (10 foot) wide highway straightedge in a cutting and
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10.

11.

filling operation to achieve surface flatness. Do not use bull floats
or darbys, except that darbying may be allowed for narrow slabs and
restricted spaces.
Wait until water sheen disappears and surface stiffens before
proceeding further. Do not perform subsequent operations until
concrete will sustain foot pressure with maximum of 6 mm (1/4 inch)
indentation.
Scratch Finish: Finish base slab to receive a bonded applied
cementitious application as indicated above, except that bull floats
and darbys may be used. Thoroughly coarse wire broom within two hours
after placing to roughen slab surface to insure a permanent bond
between base slab and applied materials.
Float Finish: Slabs to receive unbonded toppings, steel trowel
finish, fill, mortar setting beds, or a built-up roof, and ramps,
stair treads, platforms (interior and exterior), and equipment pads
shall be floated to a smooth, dense uniform, sandy textured finish.
During floating, while surface is still soft, check surface for
flatness using a 3000 mm (10 foot) highway straightedge. Correct high
spots by cutting down and correct low spots by filling in with
material of same composition as floor finish. Remove any surface
projections and re-float to a uniform texture.
Steel Trowel Finish: Concrete surfaces to receive resilient floor
covering or carpet, monolithic floor slabs to be exposed to view in
finished work, future floor roof slabs, applied toppings, and other
interior surfaces for which no other finish is indicated. Steel
trowel immediately following floating. During final troweling, tilt
steel trowel at a slight angle and exert heavy pressure to compact
cement paste and form a dense, smooth surface. Finished surface shall
be smooth, free of trowel marks, and uniform in texture and
appearance.
Broom Finish: Finish exterior slabs, ramps, and stair treads with a
bristle brush moistened with clear water after surfaces have been
floated. Brush in a direction transverse to main traffic. Match
texture approved by Resident Engineer from sample panel.
Finished slab flatness (FF) and levelness (FL) values comply with the
following minimum requirements:
a. Areas covered with carpeting, or not specified otherwise in b.
below:
1) Slab on Grade:
a) Specified overall wvalue Fr 25/F1 20
b) Minimum local value Fr 17/F1 15
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2) Level suspended slabs (shored until after testing) and topping

slabs:
a) Specified overall value FF 25/FL 20
b) Minimum local value FF 17/FL 15

3) Unshored suspended slabs:
a) Specified overall value FF 25
b) Minimum local value FF 17
4) Level tolerance such that 80 percent of all points fall within
a 20 mm (3/4 inch) envelope +10 mm, -10 mm (+3/8 inch, -3/8
inch) from the design elevation.
Areas that will be exposed, receive thin-set tile or resilient
flooring, or roof areas designed as future floors:
1) Slab on grade:
a) Specified overall value FF 36/FL 20
b) Minimum local value FF 24/FL 15
2) Level suspended slabs (shored until after testing) and topping

slabs
a) Specified overall value FF 30/FL 20
b) Minimum local value FF 24/FL 15

3) Unshored suspended slabs:
a) Specified overall wvalue FF 30
b) Minimum local value FF 24
4) Level tolerance such that 80 percent of all points fall within
a 20 mm (3/4 inch) envelope +10 mm, -10 mm (+3/8 inch, -3/8
inch) from the design elevation.
"Specified overall value" is based on the composite of all
measured values in a placement derived in accordance with ASTM
E1155.
"Minimum local wvalue" (MLV) describes the flatness or levelness
below which repair or replacement is required. MLV is based on the
results of an individual placement and applies to a minimum local
area. Minimum local area boundaries may not cross a construction
joint or expansion joint. A minimum local area will be bounded by
construction and/or control Jjoints, or by column lines and/or

half-column lines, whichever is smaller.

12. Measurements

a.

Department of Veterans Affairs retained testing laboratory will
take measurements as directed by Resident Engineer, to verify
compliance with FF, FL, and other finish requirements.
Measurements will occur within 72 hours after completion of

concrete placement (weekends and holidays excluded) . Make
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measurements before shores or forms are removed to insure the "as-
built" levelness is accurately assessed. Profile data for above
characteristics may be collected using a laser level or any Type
IT apparatus (ASTM E1155, "profileograph" or "dipstick").
Contractor's surveyor shall establish reference elevations to be
used by Department of Veterans Affairs retained testing
laboratory.

b. Contractor not experienced in using FF and FL criteria is
encouraged to retain the services of a floor consultant to assist
with recommendations concerning adjustments to slab thicknesses,
finishing techniques, and procedures on measurements of the finish
as i1t progresses in order to achieve the specific flatness and

levelness numbers.

13. Acceptance/ Rejection:

a. If individual slab section measures less than either of specified
minimum local Fr/Fp numbers, that section shall be rejected and
remedial measures shall be required. Sectional boundaries may be
set at construction and contraction (control) Jjoints, and not
smaller than one-half bay.

b. If composite value of entire slab installation, combination of all
local results, measures less than either of specified overall
Fr/Fr numbers, then whole slab shall be rejected and remedial

measures shall be required.

14. Remedial Measures for Rejected Slabs: Correct rejected slab areas by

grinding, planing, surface repair with underlayment compound or
repair topping, retopping, or removal and replacement of entire
rejected slab areas, as directed by Resident Engineer, until a slab

finish constructed within specified tolerances is accepted.

3.13 SURFACE TREATMENTS:

A.

Use on exposed concrete floors and concrete floors to receive carpeting
except those specified to receive non-slip finish.

Liquid Densifier/Sealer: Apply in accordance with manufacturer's
directions just prior to completion of construction.

Non-Slip Finish: Except where safety nosing and tread coverings are
shown, apply non-slip abrasive aggregate to treads and platforms of
concrete steps and stairs, and to surfaces of exterior concrete ramps
and platforms. Broadcast aggregate uniformly over concrete surface at
rate of application of 8% per 1/10th m? (7.5 percent per square foot) of
area. Trowel concrete surface to smooth dense finish. After curing, rub
treated surface with abrasive brick and water to slightly expose

abrasive aggregate.
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3.14

A.

3.15

3.16

W

APPLIED TOPPING:

Separate concrete topping on floor base slab of thickness and strength
shown. Topping mix shall have a maximum slump of 200 mm (8 inches) for
concrete containing a high-range water-reducing admixture
(superplasticizer) and 100 mm (4 inches) for conventional mix. Neatly
bevel or slope at door openings and at slabs adjoining spaces not
receiving an applied finish.

Placing: Place continuously until entire section is complete, struck off
with straightedge, leveled with a highway straightedge or highway bull
float, floated and troweled by machine to a hard dense finish. Slope to
floor drains as required. Do not start floating until free water has
disappeared and no water sheen is visible. Allow drying of surface

moisture naturally. Do not hasten by "dusting" with cement or sand.

RESURFACING FLOORS:

Remove existing flooring areas to receive resurfacing to expose existing
structural slab and extend not less than 25 mm (1 inch) below new
finished floor level. Prepare exposed structural slab surface by
roughening, broom cleaning, and dampening. Apply specified bonding

grout. Place topping while the bonding grout is still tacky.

RETAINING WALLS:

Use air-entrained concrete.

Expansion and contraction joints, waterstops, weep holes, reinforcement
and railing sleeves installed and constructed as shown.

Exposed surfaces finished to match adjacent concrete surfaces, new or
existing.

Place porous backfill as shown.

---END- - -
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SECTION 22 07 11
PLUMBING INSULATION

PART 1 - GENERAL

1.1 DESCRIPTION

A.

Field applied insulation for thermal efficiency and condensation

control for the following:

1.

Plumbing piping and equipment.

Definitions:

1.
2.

10.

ASJ: All Service Jacket, Kraft paper, white finish facing or jacket.

Air conditioned space: Space having air temperature and/or humidity

controlled by mechanical equipment.

All insulation systems installed within supply, return, exhaust,

relief and ventilation air plenums shall be limited to uninhabited

crawl spaces, areas above a ceiling or below the floor, attic

spaces, interiors of air conditioned or heating ducts, and

mechanical equipment rooms shall be noncombustible or shall be

listed and labeled as having a flame spread indexes of not more than

25 and a smoke-developed index of not more than 50 when tested in

accordance with ASTM E84 or UL 723. Note: ICC IMC, Section 602.2.1.

Cold: Equipment or piping handling media at design temperature of 15

degrees C (60 degrees F) or below.

Concealed: Piping above ceilings and in chases, interstitial space,

and pipe spaces.

Exposed: Piping and equipment exposed to view in finished areas

including mechanical equipment rooms or exposed to outdoor weather.

Shafts, chases, interstitial spaces, unfinished attics, crawl spaces

and pipe basements are not considered finished areas.

FSK: Foil-scrim-Kraft facing.

Hot: Plumbing equipment or piping handling media above 40 degrees C

(104 degrees F).

Density: kg/m?® - kilograms per cubic meter (Pcf - pounds per cubic

foot) .

Thermal conductance: Heat flow rate through materials.

a. Flat surface: Watts per square meter (BTU per hour per square
foot) .

b. Pipe or Cylinder: Watts per linear meter (BTU per hour per linear

foot) for a given outside diameter.
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11. Thermal Conductivity (k): Watts per meter, per degree K (BTU - inch
thickness, per hour, per square foot, per degree F temperature
difference).

12. Vapor Retarder (Vapor Barrier): A material which retards the
transmission (migration) of water vapor. Performance of the wvapor
retarder is rated in terms of permeance (perms). For the purpose of
this specification, vapor retarders/vapor barriers shall have a
maximum published permeance of .02 perms.

13. HWR: Hot water recirculating.

14. CW: Cold water.

15. SW: Soft water.

16. HW: Hot water.

17. PVDC: Polyvinylidene chloride vapor retarder jacketing, white.

1.2 RELATED WORK

A.
B.

Section 01 00 00, GENERAL REQUIREMENTS.
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Section 01 81 13, SUSTAINABLE CONSTRUCTION REQUIREMENTS: Insulation
material and insulation production method.

Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind
sealant.

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: General mechanical
requirements and items, which are common to more than one section of
Division 22.

Section 22 05 19, METERS AND GAGES FOR PLUMBING PIPING: Hot and cold
water piping.

Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBING PIPING: Hot and cold
water piping.

Section 22 05 33, HEAT TRACING FOR PLUMBING PIPING: Insulation over
heating cables.

Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.

Section 23 21 13, HYDRONIC PIPING: electrical heat tracing systems.
Section 26 32 13, ENGINE GENERATORS: Exhaust stacks and muffler.

1.3 APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by basic

designation only.
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B. American Society for Testing and Materials (ASTM) :

B209-2014.......c0cc.... Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C411-2011.....vvvinnn. Standard Test Method for Hot-Surface
Performance of High-Temperature Thermal
Insulation

C449-2007 (R2013)....... Standard Specification for Mineral Fiber
Hydraulic-Setting Thermal Insulating and
Finishing Cement

C450-2008 (R2014) ....... Standard Practice for Fabrication of Thermal
Insulating Fitting Covers for NPS Piping, and
Vessel Lagging

Adjunct to C450......... Compilation of Tables that Provide Recommended
Dimensions for Prefab and Field Thermal
Insulating Covers, etc.

C533-2013. ... Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation

C534/C534M-2014......... Standard Specification for Preformed Flexible
Elastomeric Cellular Thermal Insulation in

Sheet and Tubular Form

C547-2015.. ... Standard Specification for Mineral Fiber Pipe
Insulation
C552-2014.... .00 Standard Specification for Cellular Glass

Thermal Insulation

C553-2013.. ..., Standard Specification for Mineral Fiber
Blanket Thermal Insulation for Commercial and
Industrial Applications

C591-2013. .. ennenn. Standard Specification for Unfaced Preformed
Rigid Cellular Polyisocyanurate Thermal
Insulation

C680-2014.....vviinnn. Standard Practice for Estimate of the Heat Gain
or Loss and the Surface Temperatures of
Insulated Flat, Cylindrical, and Spherical
Systems by Use of Computer Programs

C612-2014......00.. Standard Specification for Mineral Fiber Block
and Board Thermal Insulation

Cll26-2014.............. Standard Specification for Faced or Unfaced

Rigid Cellular Phenolic Thermal Insulation
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Cl136-2012. ... Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation
Cl710-2011.......00uo.n. Standard Guide for Installation of Flexible
Closed Cell Preformed Insulation in Tube and
Sheet Form
D1668/D1668M-1997a (2014)el Standard Specification for Glass Fabrics
(Woven and Treated) for Roofing and
Waterproofing
E84-2015a......ccvvuu... Standard Test Method for Surface Burning
Characteristics of Building Materials
E2231-2015. ... ... Standard Practice for Specimen Preparation and
Mounting of Pipe and Duct Insulation to Assess
Surface Burning Characteristics
C. Federal Specifications (Fed. Spec.):
L-P-535E-1979........... Plastic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
D. International Code Council, (ICC):
IMC-2012. .. iiiiiinnnnnn International Mechanical Code
E. Military Specifications (Mil. Spec.):
MIL-A-3316C (2)-1990....Adhesives, Fire-Resistant, Thermal Insulation
MIL-A-24179A (2)-1987...Adhesive, Flexible Unicellular-Plastic Thermal
Insulation
MIL-PRF-19565C (1)-1988.Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier
MIL-C-20079H-1987....... Cloth, Glass; Tape, Textile Glass; and Thread,
Glass and Wire-Reinforced Glass
F. National Fire Protection Association (NFPA):
90A-2015. . i Standard for the Installation of Air-
Conditioning and Ventilating Systems
G. Underwriters Laboratories, Inc (UL):
723-2008 (R2013)........ Standard for Test for Surface Burning
Characteristics of Building Materials
1887-2004 (R2013)....... Standard for Fire Test of Plastic Sprinkler
Pipe for Visible Flame and Smoke

Characteristics
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H.

3E Plus® version 4.1 Insulation Thickness Computer Program: Available

from NAIMA with free download; http://.www.pipeinsulation.net

1.4 SUBMITTALS

A.

Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

Information and material submitted under this section shall be marked

“WSUBMITTED UNDER SECTION 22 07 11, PLUMBING INSULATION”, with

applicable paragraph identification.

Manufacturer's Literature and Data including: Full item description and

optional features and accessories. Include dimensions, weights,

materials, applications, standard compliance, model numbers, size, and
capacity.

Shop Drawings:

1. All information, clearly presented, shall be included to determine
compliance with drawings and specifications and ASTM Designation,
Federal and Military specifications.

a. Insulation materials: Specify each type used and state surface
burning characteristics.

b. Insulation facings and jackets: Each type used and state surface
burning characteristics.

Insulation accessory materials: Each type used.

d. Manufacturer's installation and fitting fabrication instructions
for flexible unicellular insulation shall follow the guidelines
in accordance with ASTM C1710.

e. Make reference to applicable specification paragraph numbers for
coordination.

f. All insulation fittings (exception flexible unicellular
insulation) shall be fabricated in accordance with ASTM C450 and

the referenced Adjunct to ASTM C450.

1.5 QUALITY ASSURANCE

A.

Refer to article QUALITY ASSURANCE, in Section 22 05 11, COMMON WORK

RESULTS FOR PLUMBING.

Criteria:

1. Comply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.11.2.6, parts of which are quoted as follows:

4.3.3.1 Pipe and duct insulation and coverings, duct linings,
vapor retarder facings, adhesives, fasteners, tapes, and
supplementary materials added to air ducts, plenums, panels and
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duct silencers used in duct systems shall have, in the form in
which they are used, a maximum flame spread index of 25 without
evidence of continued progressive combustion and a maximum smoke
developed index of 50 when tested in accordance with ASTM E84 and
appropriate mounting practice, e.g. ASTM E2231.

4.3.3.3 Coverings and linings for air ducts, pipes, plenums and
panels including all pipe and duct insulation materials shall not
flame, glow, smolder, or smoke when tested in accordance with a
similar test for pipe covering, ASTM C411, Standard Test Method
for Hot-Surface Performance of High-Temperature Thermal
Insulation, at the temperature to which they are exposed in
service. In no case shall the test temperature be below 121
degrees C (250 degrees F).

4.3.11.2.6.3 Nonferrous fire sprinkler piping shall be listed as
having a maximum peak optical density of 0.5 or less, an average
optical density of 0.15 or less, and a maximum flame spread
distance of 1.5 m (5 ft) or less when tested in accordance with
UL 1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe
for Visible Flame and Smoke Characteristics.

4.3.11.2.6.8 Smoke detectors shall not be required to meet the
provisions of Section 4.3.

2. Test methods: ASTM E84, UL 723, and ASTM E2231.

3. Specified k factors are at 24 degrees C (75 degrees F) mean
temperature unless stated otherwise. Where optional thermal
insulation material is used, select thickness to provide thermal
conductance no greater than that for the specified material. For
pipe, use insulation manufacturer's published heat flow tables. For
domestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustment need be
made.

4. All materials shall be compatible and suitable for service
temperature, and shall not contribute to corrosion or otherwise
attack surface to which applied in either the wet or dry state.

Every package or standard container of insulation or accessories

delivered to the job site for use shall have a manufacturer's stamp or

label giving the name of the manufacturer, description of the material,
and the production date or code.

Bio-Based Materials: For products designated by the USDA’s Bio-

Preferred Program, provide products that meet or exceed USDA

recommendations for bio-based content, so long as products meet all

performance requirements in this specifications section. For more
information regarding the product categories covered by the Bio-

Preferred Program, visit http://www.biopreferred.gov.
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1.6 AS-BUILT DOCUMENTATION

A.

Submit manufacturer’s literature and data updated to include submittal
review comments and any equipment substitutions.

Certification documentation shall be provided prior to submitting the
request for final inspection. The documentation shall include all test
results, the names of individuals performing work for the testing
agency on this project, detailed procedures followed for all tests, and

certification that all results of tests were within limits specified.

1.7 STORAGE AND HANDLING OF MATERIAL

A.

PART 2

Store materials in clean and dry environment, pipe insulation jackets
shall be clean and unmarred. Place adhesives in original containers.
Maintain ambient temperatures and conditions as required by printed
instructions of manufacturers of adhesives, mastics and finishing
cements.

- PRODUCTS

2.1 MINERAL FIBER OR FIBER GLASS

C.

ASTM C547 (Pipe Fitting Insulation and Preformed Pipe Insulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
temperatures up to 230 degrees C (446 degrees F) with an all service
vapor retarder jacket (ASJ) and with polyvinyl chloride (PVC) premolded

fitting covering.

2.6 FLEXIBLE ELASTOMERIC CELLULAR THERMAL

A.

ASTM C534/C534M, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flame
spread not over 25, smoke developed not over 50, for temperatures from
minus 4 degrees C (40 degrees F) to 93 degrees C (199 degrees F). Under
high humidity exposures for condensation control an external vapor

retarder/barrier jacket is required. Consult ASTM C1710.

2.8 INSULATION FACINGS AND JACKETS

G.

Pipe fitting insulation covering (jackets): Fitting covering shall be

premolded to match shape of fitting and shall be PVC conforming to Fed
Spec L-P-535E, composition A, Type II Grade GU, and Type III, minimum

thickness 0.7 mm (0.03 inches). Provide color matching vapor retarder

pressure sensitive tape. Staples, tacks, or any other attachment that

penetrates the PVC covering is not allowed on any form of a vapor

barrier system in below ambient process temperature applications.
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2.10 ADHESIVE, MASTIC, CEMENT

A.

2.13

A.

2.14

A.

Mil. Spec. MIL-A-3316, Class 1: Jacket and lap adhesive and protective
finish coating for insulation.

Mil. Spec. MIL-A-3316, Class 2: Adhesive for laps and for adhering
insulation to metal surfaces.

Mil. Spec. MIL-A-24179A, Type II Class 1: Adhesive for installing
flexible unicellular insulation and for laps and general use.

Mil. Spec. MIL-PRF-19565C, Type I: Protective finish for outdoor use.
Mil. Spec. MIL-PRFC-19565C, Type I or Type II: Vapor barrier compound
for indoor use.

ASTM C449: Mineral fiber hydraulic-setting thermal insulating and
finishing cement.

Other: Insulation manufacturers' published recommendations.

FIRESTOPPING MATERIAL

Other than pipe insulation, refer to Section 07 84 00, FIRESTOPPING.

FLAME AND SMOKE

Unless shown otherwise all assembled systems shall meet flame spread 25
and smoke developed 50 rating as developed under ASTM and UL standards

and specifications. See paragraph "Quality Assurance".

PART 3 - EXECUTION

3.1 GENERAL REQUIREMENTS

A.

Required pressure tests of piping joints and connections shall be
completed and the work approved by the Contracting Officer’s
Representative (COR) for application of insulation. Surface shall be
clean and dry with all foreign materials, such as dirt, oil, loose
scale and rust removed.

Except for specific exceptions or as noted, insulate all specified
equipment, and piping (pipe, fittings, valves, accessories). Insulate
each pipe individually. Do not use scrap pieces of insulation where a
full length section will fit.

Insulation materials shall be installed with smooth and even surfaces,
with jackets and facings drawn tight and smoothly cemented down and
sealed at all laps. Insulation shall be continuous through all sleeves
and openings, except at fire dampers and duct heaters (NFPA 90A7).
Vapor retarders shall be continuous and uninterrupted throughout
systems with operating temperature 15 degrees C (60 degrees F) and

below. Lap and seal vapor barrier over ends and exposed edges of
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insulation. Anchors, supports and other metal projections through
insulation on cold surfaces shall be insulated and vapor sealed for a
minimum length of 150 mm (6 inches).

F. Install vapor stops with operating temperature 15 degrees C (60 degrees
F) and below at all insulation terminations on either side of wvalves,
pumps, fittings, and equipment and particularly in straight lengths
every 4.6 to 6.1 meters (approx. 15 to 20 feet) of pipe insulation. The
annular space between the pipe and pipe insulation of approx. 25 mm (1
inch) in length at every vapor stop shall be sealed with appropriate
vapor barrier sealant. Bio-based materials shall be utilized when
possible.

G. Construct insulation on parts of equipment such as cold water pumps and
heat exchangers that must be opened periodically for maintenance or
repair, so insulation can be removed and replaced without damage.
Install insulation with bolted 1 mm thick (20 gage) galvanized steel or
aluminum covers as complete units, or in sections, with all necessary
supports, and split to coincide with flange/split of the equipment. Do
not insulate over equipment nameplate data.

H. Insulation on hot piping and equipment shall be terminated square at
items not to be insulated, access openings and nameplates. Cover all
exposed raw insulation with white sealer coating (caution about
coating’s maximum temperature limit) or jacket material.

I. Protect all insulations outside of buildings with aluminum jacket using
lock joint or other approved system for a continuous weather tight
system. Access doors and other items requiring maintenance or access
shall be removable and sealable.

J. Plumbing work not to be insulated unless otherwise noted:

1. Piping and valves of fire protection system.
2. Chromium plated brass piping.

3. Water piping in contact with earth.

4. Distilled water piping.

K. Apply insulation materials subject to the manufacturer's recommended
temperature limits. Apply adhesives, mastic and coatings at the
manufacturer's recommended minimum wet or dry film thickness. Bio-based
materials shall be utilized when possible.

L. Elbows, flanges and other fittings shall be insulated with the same

material as is used on the pipe straights. Use of polyurethane or
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polyisocyanurate spray-foam to fill a PVC elbow jacket is prohibited on

cold applications.

M. Firestop Pipe insulation:

1. Provide firestopping insulation at fire and smoke barriers through
penetrations. Firestopping insulation shall be UL listed as defined
in Section 07 84 00, FIRESTOPPING.

2. Pipe penetrations requiring fire stop insulation including, but not
limited to the following:

Pipe risers through floors

a.
b. Pipe chase walls and floors

Q

Smoke partitions
d. Fire partitions
e. Hourly rated walls
N. Freeze protection of above grade outdoor piping (over heat tracing
tape): 20 mm (3/4 inch) thick insulation, for all pipe sizes 75 mm (3
inches) and smaller and 25 mm (1 inch) thick insulation for larger
pipes. Provide metal jackets for all pipe insulations. Provide freeze
protection for cold water make-up piping and equipment where indicated
on the drawings as described in Section 23 21 13, HYDRONIC PIPING
(electrical heat tracing systems).
O. Provide vapor barrier systems as follows:

1. All piping exposed to outdoor weather.

2. All interior piping conveying fluids exposed to outdoor air (i.e. in
attics, ventilated (not air conditioned) spaces, etc.) below ambient
air temperaturein high humidity locations.

Q. Provide PVC jackets over insulation as follows:

1. Piping exposed in building, within 1829 mm (6 feet) of the floor, on
piping that is not precluded in previous sections.

2. A 50 mm (2 inch) jacket overlap is required at longitudinal and
circumferential joints with the overlap at the bottom.

3.2 INSULATION INSTALLATION

B. Molded Mineral Fiber Pipe and Tubing Covering:

1. Fit insulation to pipe, aligning all longitudinal joints. Seal
longitudinal joint laps and circumferential butt strips by rubbing
hard with a nylon sealing tool to assure a positive seal. Staples
may be used to assist in securing insulation except for cold piping.

Seal all vapor retarder penetrations on cold piping with a generous
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3.

application of vapor barrier mastic. Provide cellar glass inserts

and install with metal insulation shields at outside pipe supports.

Install freeze protection insulation over heating cable.

Contractor's options for fitting, flange and valve insulation:

a. Insulating and finishing cement for sizes less than 100 mm (4
inches) operating at surface temperature of 15 degrees C (60
degrees F) or more.

b. Factory premolded, one piece PVC covers with mineral fiber, (Form
B), inserts surface temperature of above 4 degrees C (40 degrees
F) to 121 degrees C (250 degrees F). Provide mitered preformed
insulation of the same type as the installed straight pipe
insulation for pipe temperatures below 4 degrees C (40 degrees
F). Secure first layer of mineral fiber insulation with twine.
Seal seam edges with vapor barrier mastic and secure with fitting
tape.

c. Factory preformed, ASTM C547 or fabricated mitered sections,
joined with adhesive or (hot only) wired in place. (Bio-based
materials shall be utilized when possible.) For hot piping finish
with a smoothing coat of finishing cement. For cold fittings, 15
degrees C (60 degrees F) or less, vapor seal with a layer of
glass fitting tape imbedded between two 2 mm (1/16 inch) coats of
vapor barrier mastic.

d. Fitting tape shall extend over the adjacent pipe insulation and
overlap on itself at least 50 mm (2 inches).

Nominal thickness in millimeters and inches specified in the

schedule at the end of this section.

F. Flexible Elastomeric Cellular Thermal Insulation:

1.

Apply insulation and fabricate fittings in accordance with the
manufacturer's installation instructions and finish with two coats
of weather resistant finish as recommended by the insulation
manufacturer. External vapor barrier jacketing may be required for

expected or anticipated high humidity exposures. See ASTM C1710.
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2. Pipe and tubing insulation:

Use proper size material.

To avoid undue compression of insulation,

use supports as

recommended by the elastomeric insulation manufacturer.

Insulation shields are specified under Section 22 05 11,

WORK RESULTS FOR PLUMBING.
c. Where possible,
connection,

slip-on technique is not possible,

and seal the butt joints with adhesive.

09/2015

Do not stretch or strain insulation.

COMMON

slip insulation over the pipe or tubing prior to
Where the

slit the insulation and apply

it to the pipe sealing the seam and joints with contact adhesive.

Optional tape sealing,

as recommended by the manufacturer,

may be

employed. Bio-based materials shall be utilized when possible.

3. Apply sheet insulation to flat or large curved surfaces with 100

percent adhesive coverage.

adhesive to seams only.

4. Pipe insulation:

For fittings and large pipe,

nominal thickness in millimeters

(inches as

specified in the schedule at the end of this section.

3.4 PIPE INSULATION SCHEDULE

A. Provide insulation for piping systems as scheduled below:

apply

Insulation Thickness Millimeters (Inches)

Nominal Pipe Size Millimeters (Inches)
gz:;:z;zgre Insulation Less than | 25 - 32 38 - 75 igg (4)
. - 11 _

Range/Service Material 25 (1) (1 1%) (1 3) Greater
38-60 degrees C Mineral Fiber 38 (1.5) 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) (Above ground
(Domestic Hot Water piping only)
Supply and Return)
38-60 degrees C Rigid Cellular 38 (1.5) 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) Phenolic Foam
(Domestic Hot Water (Above ground
Supply and Return) piping only)

(exterior

locations

only)
38-60 degrees C Polyiso- 38 (1.5) 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) cyanurate
(Domestic Hot Water C}o;ed—Cell
Supply and Return) Rigid

(Exterior

Locations

only)
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09/2015

38-60 degrees C Flexible 38 (1.5) 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) Elastomeric
(Domestic Hot Water Cellular
Supply and Return) Thermal (Above

ground piping

only)
38-60 degrees C Cellular Glass 38 (1.5) 38 (1.5) 50 (2.0) 50 (2.0)
(100-140 degrees F) Thermal
(Domestic Hot Water
Supply and Return)
4-15 degrees C Rigid Cellular |25 (1.0) 25(1.0) 25 (1.0) 25 (1.0)
(40-60 degrees F) Phenolic Foam
(//Ice water (Above ground
piping// piping only)

(exterior

locations

only)
4-15 degrees C Polyiso- 25 (1.0) 25(1.0) 25 (1.0) 25 (1.0)
(40-60 degrees F) cyanurate
(//Ice water Closed-Cell
piping// Rigid(Exterior

Locations

only)
(4-15 degrees C Flexible 25 (1.0) 25(1.0) 25 (1.0) 25 (1.0)
(40-60 degrees F) Elastomeric
(//Ice water Cellular
piping//) Thermal (Above

ground piping

only)
4-15 degrees C Cellular Glass 38 (1.5) 38 (1.5) 38 (1.5) 38 (1.5)
(40-60 degrees F) Thermal
(//Ice water
piping//

- --END- - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL
1.1 DESCRIPTION

07/01/2016

A. The requirements of this Section shall apply to all sections of

Division 22.

B. Definitions:

1. Exposed: Piping and equipment exposed to view in Ffinished rooms.

C. Abbreviations/Acronyms:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

ABS: Acrylonitrile Butadiene Styrene

AC: Alternating Current

ACR: Air Conditioning and Refrigeration
Al: Analog Input

AISI: American Iron and Steel Institute
AO: Analog Output

AWG: American Wire Gauge

BACnet: Building Automation and Control Network
BAg: Silver-Copper-Zinc Brazing Alloy
BAS: Building Automation System

BCuP: Silver-Copper-Phosphorus Brazing Alloy
BSG: Borosilicate Glass Pipe

CDA: Copper Development Association

C: Celsius

CLR: Color

CO: Carbon Monoxide

COR: Contracting Officer’s Representative
CPVC: Chlorinated Polyvinyl Chloride

CR: Chloroprene

CRS: Corrosion Resistant Steel

CWP: Cold Working Pressure

CxA: Commissioning Agent

db(A): Decibels (A weighted)

DDC: Direct Digital Control

DI: Digital Input

DISS: Diameter Index Safety System

DO: Digital Output

DvD: Digital Video Disc
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

DN: Diameter Nominal

DWV: Drainage, Waste and Vent

ECC: Engineering Control Center
EPDM: Ethylene Propylene Diene Monomer
EPT: Ethylene Propylene Terpolymer
ETO: Ethylene Oxide

F: Fahrenheit

FAR: Federal Acquisition Regulations
FD: Floor Drain

FED: Federal

FG: Fiberglass

FNPT: Female National Pipe Thread
FPM: Fluoroelastomer Polymer

GPM: Gallons Per Minute

HDPE: High Density Polyethylene
Hg: Mercury

HOA: Hands-Off-Automatic

HP: Horsepower

HVE: High Volume Evacuation

ID: Inside Diameter

IPS: Iron Pipe Size

Kg: Kilogram

kPa: Kilopascal

Ib: Pound

L/s: Liters Per Second

L/min: Liters Per Minute

MAWP: Maximum Allowable Working Pressure
MAX: Maximum

MED: Medical

m: Meter

MFG: Manufacturer

mg: Milligram

mg/L: Milligrams per Liter

ml: Milliliter

mm: Millimeter

MIN: Minimum

NF: Oil Free Dry (Nitrogen)

NPTF: National Pipe Thread Female

22 0511 - 2
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67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77 .
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.

NPS: Nominal Pipe Size

NPT: Nominal Pipe Thread

OD: Outside Diameter

0SD: Open Sight Drain

0S&Y: Outside Stem and Yoke

OXY: Oxygen

PBPU: Prefabricated Bedside Patient Units
PH: Power of Hydrogen

PLC: Programmable Logic Controllers

PP: Polypropylene

PPM: Parts per Million

PSI1G: Pounds per Square Inch

PTFE: Polytetrafluoroethylene

PVC: Polyvinyl Chloride

PVDF: Polyvinylidene Fluoride

RAD: Radians

RO: Reverse Osmosis

RPM: Revolutions Per Minute

RTRP: Reinforced Thermosetting Resin Pipe
SCFM: Standard Cubic Feet Per Minute

SDI: Silt Density Index

SPEC: Specification

SPS: Sterile Processing Services

STD: Standard

SUS: Saybolt Universal Second

SWP: Steam Working Pressure

TEFC: Totally Enclosed Fan-Cooled

TFE: Tetrafluoroethylene

THHN: Thermoplastic High-Heat Resistant Nylon Coated Wire
THWN: Thermoplastic Heat & Water Resistant Nylon Coated Wire
T/P: Temperature and Pressure

USDA: U.S. Department of Agriculture

V: Volt

VAC: Vacuum

VA: Veterans Administration

VAMC: Veterans Administration Medical Center
VAC: Voltage in Alternating Current

WAGD: Waste Anesthesia Gas Disposal
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105. WOG: Water, Oil, Gas

1.2 RELATED WORK

A.
B.
C.
D.
E.
F.

Section 01 00
Section 01 33
Section 01 74
Section 01 81
Section 01 91
Section 02 82

Section
Section 05 31

00, GENERAL REQUIREMENTS.

23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

19, CONSTRUCTION WASTE MANAGEMENT .

13, SUSTAINABLE CONSTRUCTION REQUIREMENTS.

00, GENERAL COMMISSIONING REQUIREMENTS.

11, TRADITIONAL ASBESTOS ABATEMENT. NOT APPLICABLE.G.

03 30 00, CAST-IN-PLACE CONCRETE: Concrete and Grout.
00, STEEL DECKING: Building Components for Attachment of

Hangers. NOT APPLICABLE.

Section 05 36
Attachment of

J. Section 05 50
K. Section 07 60

Penetrations.

L. Section 07 84
M. Section 07 92
N. Section 09 91

Section 13 05

00, COMPOSITE METAL DECKING: Building Components for
Hangers. NOT APPLICABLE.

00, METAL FABRICATIONS.

00, FLASHING AND SHEET METAL: Flashing for Wall and Roof

00, FIRESTOPPING.

00, JOINT SEALANTS.

00, PAINTING.

41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL

COMPONENTS. NOT APPLICABLE.

. Section 22 05

12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT.

NOT APPLICABLE.

Section 22 07
Section 22 08
Section 23 09
Section 26 05
Section 26 05
Section 26 29
Section 31 20

11, PLUMBING INSULATION.

00, COMMISSIONING OF PLUMBING SYSTEMS. NOT APPLICABLE.
23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.

11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES.
11, MOTOR CONTROLLERS.

00, EARTH MOVING: Excavation and Backfill.

1.3 APPLICABLE PUBLICATIONS

A. The publications listed below shall form a part of this specification

to the extent

referenced. The publications are referenced in the text

by the basic designation only.

B. American Society of Mechanical Engineers (ASME):

ASME Boiler and Pressure Vessel Code -

BPVC Section 1X-2013....Welding, Brazing, and Fusing Qualifications
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B31.1-2012. .. ... .. ..... Power Piping

American Society for Testing and Materials (ASTM):

A36/A36M-2012_ . ... _..... Standard Specification for Carbon Structural
Steel

A575-96(R2013)el........ Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades

E84-2013a..-ccuccuaaa.. Standard Test Method for Surface Burning
Characteristics of Building Materials

E119-2012a. ... .- ... ... Standard Test Methods for Fire Tests of
Building Construction and Materials

F1760-01(R2011)......... Standard Specification for Coextruded

Poly(Vinyl Chloride) (PVC) Non-Pressure Plastic
Pipe Having Reprocessed-Recycled Content

International Code Council, (ICC):

IBC-2012. ... ... .. .. .... International Building Code

IPC-2012. ... ... ... .... International Plumbing Code

Manufacturers Standardization Society (MSS) of the Valve and Fittings

Industry, Inc:

SP-58-2009. .. ... ........ Pipe Hangers and Supports - Materials, Design,
Manufacture, Selection, Application and
Installation

SP-69-2003. ... ... ...... Pipe Hangers and Supports - Selection and
Application

. Military Specifications (MIL):

P-21035B. ... Paint High Zinc Dust Content, Galvanizing
Repair (Metric)

. National Electrical Manufacturers Association (NEMA):

MG 1-2011.. ... .. .. .. .... Motors and Generators
. National Fire Protection Association (NFPA):
51B-2014. ... ..., Standard for Fire Prevention During Welding,
Cutting and Other Hot Work
54-2012. .. ... National Fuel Gas Code
70-2014 . . .. ... National Electrical Code (NEC)
. NSF International (NSF):
5-2012. . ..., Water Heaters, Hot Water Supply Boilers, and
Heat Recovery Equipment
14-2012. . . o ... Plastic Piping System Components and Related
Materials
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J.

61-2012. ... ... Drinking Water System Components — Health
Effects

372-2011. ... .. .. Drinking Water System Components — Lead Content

Department of Veterans Affairs (VA):

PG-18-10.... .. .o, Plumbing Design Manual

PG-18-13-2011........... Barrier Free Design Guide

1.4 SUBMITTALS

A

Submittals, including number of required copies, shall be submitted in

accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and

SAMPLES.

Information and material submitted under this section shall be marked

"SUBMITTED UNDER SECTION 22 05 11, COMMON WORK RESULTS FOR PLUMBING",

with applicable paragraph identification.

Contractor shall make all necessary field measurements and

investigations to assure that the equipment and assemblies will meet

contract requirements and will Fit the space available.

IT equipment is submitted which differs in arrangement from that shown,

provide drawings that show the rearrangement of all associated systems.

Approval will be given only if all features of the equipment and

associated systems, including accessibility, are equivalent to that

required by the contract.

Prior to submitting shop drawings for approval, contractor shall

certify iIn writing that manufacturers of all major items of equipment

have each reviewed drawings and specifications, and have jointly

coordinated and properly integrated their equipment and controls to

provide a complete and efficient installation.

Installing Contractor shall provide lists of previous installations for

selected items of equipment. Contact persons who will serve as

references, with telephone numbers and e-mail addresses shall be

submitted with the references.

Manufacturer®s Literature and Data: Manufacturer’s literature shall be

submitted under the pertinent section rather than under this section.

1. Electric motor data and variable speed drive data shall be submitted
with the driven equipment.

2. Equipment and materials identification.

3. Firestopping materials.

4. Hangers, inserts, supports and bracing. Provide load calculations
for variable spring and constant support hangers.
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5. Wall, floor, and ceiling plates.

Submittals and shop drawings for interdependent items, containing
applicable descriptive information, shall be furnished together and
complete in a group. Coordinate and properly integrate materials and
equipment in each group to provide a completely compatible and
efficient installation. Final review and approvals will be made only by
groups.

Coordination Drawings: Complete consolidated and coordinated layout
drawings shall be submitted for all new systems, and for existing
systems that are in the same areas. The drawings shall include plan
views, elevations and sections of all systems and shall be on a scale
of not less than 1:32 (3/8 inch equal to one foot). Clearly identify
and dimension the proposed locations of the principal items of
equipment. The drawings shall clearly show the proposed location and
adequate clearance for all equipment, controls, piping, pumps, valves
and other items. All valves, trap primer valves, water hammer
arrestors, strainers, and equipment requiring service shall be provided
with an access door sized for the complete removal of plumbing device,
component, or equipment. Equipment foundations shall not be installed
until equipment or piping layout drawings have been approved. Detailed
layout drawings shall be provided for all piping systems. In addition,
details of the following shall be provided.

1. Mechanical equipment rooms.

2. Interstitial space.

3. Hangers, iInserts, supports, and bracing.

4. Pipe sleeves.

5. Equipment penetrations of floors, walls, ceilings, or roofs.

Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment. Include complete list indicating all components of the
systems with diagrams of the internal wiring for each item of
equipment.

2. Include listing of recommended replacement parts for keeping in
stock supply, including sources of supply, for equipment shall be
provided. The listing shall include belts for equipment: Belt
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manufacturer, model number, size and style, and distinguished
whether of multiple belt sets.

K. Completed System Readiness Checklist provided by the Commissioning

Agent and completed by the contractor, signed by a qualified technician

and dated on the date of completion, in accordance with the
requirements of Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS.
L. Submit training plans, trainer qualifications and instructor

qualifications in accordance with the requirements of Section 22 08 00
COMMISSIONING OF PLUMBING SYSTEMS.
1.5 QUALITY ASSURANCE

A. Products Criteria:

1.

Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture,
supply and servicing of the specified products for at least 5 years.
However, digital electronics devices, software and systems such as
controls, instruments, computer work station, shall be the current
generation of technology and basic design that has a proven
satisfactory service record of at least 5 years.

Equipment Service: There shall be permanent service organizations,
authorized and trained by manufacturers of the equipment supplied,
located within 160 km (100 miles) of the project. These
organizations shall come to the site and provide acceptable service
to restore operations within four hours of receipt of notification
by phone, e-mail or fax in event of an emergency, such as the shut-
down of equipment; or within 24 hours in a non-emergency. Names,
mail and e-mail addresses and phone numbers of service organizations
providing service under these conditions for (as applicable to the
project): pumps, compressors, water heaters, critical
instrumentation, computer workstation and programming shall be
submitted for project record and inserted into the operations and

maintenance manual.

. All items furnished shall be free from defects that would adversely

affect the performance, maintainability and appearance of individual
components and overall assembly.

. The products and execution of work specified in Division 22 shall

conform to the referenced codes and standards as required by the
specifications. Local codes and amendments enforced by the local
code official shall be enforced, if required by local authorities
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such as the natural gas supplier. If the local codes are more
stringent, then the local code shall apply. Any conflicts shall be
brought to the attention of the Contracting Officers Representative
(COR).

Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products
of one manufacturer.

Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

Nameplates: Nameplate bearing manufacturer®s name or identifiable
trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.
Asbestos products or equipment or materials containing asbestos
shall not be used.

Bio-Based Materials: For products designated by the USDA’s Bio-
Preferred Program, provide products that meet or exceed USDA
recommendations for bio-based content, so long as products meet all
performance requirements in this specifications section. For more
information regarding the product categories covered by the Bio-
Preferred Program, visit http://www.biopreferred.gov.

Welding: Before any welding is performed, contractor shall submit a

certificate certifying that welders comply with the following

requirements:

1.

4.

Qualify welding processes and operators for piping according to ASME
"Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualifications™.

Comply with provisions of ASME B31 series '"Code for Pressure
Piping".

Certify that each welder and welding operator has passed American
Welding Society (AWS) qualification tests for the welding processes
involved, and that certification is current.

All welds shall be stamped according to the provisions of the
American Welding Society.

Manufacturer®s Recommendations: Where installation procedures or any

part thereof are required to be in accordance with the recommendations

of the manufacturer of the material being installed, printed copies of
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these recommendations shall be furnished to the COR prior to

installation. Installation of the item will not be allowed to proceed

until the recommendations are received. Failure to furnish these
recommendations can be cause for rejection of the material.

Execution (Installation, Construction) Quality:

1. All items shall be applied and installed in accordance with
manufacturer®s written instructions. Conflicts between the
manufacturer®™s instructions and the contract documents shall be
referred to the COR for resolution. Printed copies or electronic
files of manufacturer’s installation instructions shall be provided
to the COR at least 10 working days prior to commencing installation
of any item.

2. All items that require access, such as for operating, cleaning,
servicing, maintenance, and calibration, shall be easily and safely
accessible by persons standing at floor level, or standing on
permanent platforms, without the use of portable ladders. Examples
of these items include, but are not limited to: all types of valves,
filters and strainers, transmitters, and control devices. Prior to
commencing installation work, refer conflicts between this
requirement and contract documents to COR for resolution.

3. Complete layout drawings shall be required by Paragraph, SUBMITTALS.
Construction work shall not start on any system until the layout
drawings have been approved by VA.

4. Installer Qualifications: Installer shall be licensed and shall
provide evidence of the successful completion of at least five
projects of equal or greater size and complexity. Provide tradesmen
skilled in the appropriate trade.

5. If an installation is unsatisfactory to the COR, the Contractor
shall correct the installation at no additional cost or additional
time to the Government.

Guaranty: Warranty of Construction, FAR clause 52.246-21.

Plumbing Systems: IPC, International Plumbing Code. Unless otherwise

required herein, perform plumbing work in accordance with the latest

version of the IPC. For IPC codes referenced in the contract documents,
advisory provisions shall be considered mandatory, the word *“should”
shall be interpreted as “shall”. Reference to the “code official” or

“owner” shall be interpreted to mean the COR.
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G. Cleanliness of Piping and Equipment Systems:

1.

4.

Care shall be exercised in the storage and handling of equipment and
piping material to be incorporated in the work. Debris arising from
cutting, threading and welding of piping shall be removed.

Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

The interior of all tanks shall be cleaned prior to delivery and
beneficial use by the Government. All piping shall be tested in
accordance with the specifications and the International Plumbing
Code (IPC). All filters, strainers, FTixture faucets shall be flushed
of debris prior to final acceptance.

Contractor shall be fully responsible for all costs, damage, and
delay arising from failure to provide clean systems.

1.6 DELIVERY, STORAGE AND HANDLING
A. Protection of Equipment:

1.

Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
the Government has reimbursed the Contractor for the equipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

Damaged equipment shall be replaced with an identical unit as
determined and directed by the COR. Such replacement shall be at no
additional cost or additional time to the Government.

Interiors of new equipment and piping systems shall be protected
against entry of foreign matter. Both inside and outside shall be
cleaned before painting or placing equipment in operation.

Existing equipment and piping being worked on by the Contractor
shall be under the custody and responsibility of the Contractor and

shall be protected as required for new work.

1.7 AS-BUILT DOCUMENTATION

A. Submit manufacturer’s literature and data updated to include submittal

B.

review comments and any equipment substitutions.

Submit operation and maintenance data updated to include submittal

review comments, substitutions and construction revisions shall be

inserted into a three ring binder. All aspects of system operation and

maintenance procedures, including piping isometrics, wiring diagrams of

all circuits, a written description of system design, control logic,

22 05 11 - 11



564-17-102 Gazebo and Walking Trail 07/01/2016

and sequence of operation shall be included in the operation and
maintenance manual. The operations and maintenance manual shall include
troubleshooting techniques and procedures for emergency situations.
Notes on all special systems or devices such as damper and door closure
interlocks shall be included. A List of recommended spare parts
(manufacturer, model number, and quantity) shall be furnished.
Information explaining any special knowledge or tools the owner will be
required to employ shall be inserted into the As-Built documentation.

C. The installing contractor shall maintain as-built drawings of each
completed phase for verification; and, shall provide the complete set
at the time of final systems certification testing. As-built drawings
are to be provided, and a copy of them on Auto-Cad version 2017
provided on compact disk or DVD. Should the installing contractor
engage the testing company to provide as-built or any portion thereof,
it shall not be deemed a conflict of interest or breach of the “third
party testing company”’ requirement.

D. Certification documentation shall be provided prior to submitting the
request for final inspection. The documentation shall include all test
results, the names of individuals performing work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limits specified.

PART 2 - PRODUCTS
2.1 MATERIALS FOR VARIOUS SERVICES

A. Non-pressure PVC pipe shall contain a minimum of 25 percent recycled
content. Steel pipe shall contain a minimum of 25 percent recycled
content.

B. Plastic pipe, fittings and solvent cement shall meet NSF 14 and shall
bear the NSF seal “NSF-PW”. Polypropylene pipe and Fittings shall
comply with NSF 14 and NSF 61. Solder or flux containing lead shall not
be used with copper pipe.

C. Material or equipment containing a weighted average of greater than
0.25 percent lead shall not be used in any potable water system
intended for human consumption, and shall be certified in accordance
with NSF 61 or NSF 372.
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D.

In-line devices such as water meters, building valves, check valves,
stops, valves, fittings, tanks and backflow preventers shall comply
with NSF 61 and NSF 372.

End point devices such as drinking fountains, lavatory faucets, kitchen
and bar faucets, ice makers supply stops, and end-point control valves
used to dispense drinking water must meet requirements of NSF 61 and
NSF 372.

2.2 FACTORY-ASSEMBLED PRODUCTS

A

B.

D.

Standardization of components shall be maximized to reduce spare part

requirements.

Manufacturers of equipment assemblies that include components made by

others shall assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same
manufacturer .

2. Constituent parts that are alike shall be products of a single
manufacturer .

3. Components shall be compatible with each other and with the total
assembly for intended service.

4. Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required
to deliver specified performance of the complete assembly at no
additional cost or time to the Government.

Components of equipment shall bear manufacturer®s name and trademark,

model number, serial number and performance data on a name plate

securely affixed in a conspicuous place, or cast integral with, stamped
or otherwise permanently marked upon the components of the equipment.

Major items of equipment, which serve the same function, shall be the

same make and model.

2.3 COMPATIBILITY OF RELATED EQUIPMENT

A.

Equipment and materials installed shall be compatible in all respects
with other items being furnished and with existing items so that the
result will be a complete and fully operational system that conforms to

contract requirements.

2.4 SAFETY GUARDS

A

Pump shafts and couplings shall be fully guarded by a sheet steel
guard, covering coupling and shaft but not bearings. Material shall be
minimum 16-gage sheet steel; ends shall be braked and drilled and
attached to pump base with minimum of four 8 mm (1/4 inch) bolts.
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Reinforce guard as necessary to prevent side play forcing guard onto
couplings.

B. All Equipment shall have moving parts protected from personal injury.

2.5 LIFTING ATTACHMENTS

A. Equipment shall be provided with suitable lifting attachments to enable
equipment to be lifted in its normal position. Lifting attachments
shall withstand any handling conditions that might be encountered,
without bending or distortion of shape, such as rapid lowering and
braking of load.

2.6 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING
A. All material and equipment furnished and installation methods used
shall conform to the requirements of Section 22 05 12, GENERAL MOTOR

REQUIREMENTS FOR PLUMBING EQUIPMENT; Section 26 29 11, MOTOR

CONTROLLERS; and, Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER

CONDUCTORS AND CABLES. All electrical wiring, conduit, and devices

necessary for the proper connection, protection and operation of the

systems shall be provided. Premium efficient motors shall be provided.

Unless otherwise specified for a particular application, electric

motors shall have the following requirements.

B. Special Requirements:

1. Where motor power requirements of equipment furnished deviate from
power shown on plans, provide electrical service designed under the
requirements of NFPA 70 without additional cost or time to the
Government.

2. Assemblies of motors, starters, and controls and interlocks on
factory assembled and wired devices shall be in accordance with the
requirements of this specification.

3. Wire and cable materials specified in the electrical division of the
specifications shall be modified as follows:

a. Wiring material located where temperatures can exceed 71° C (160°
F) shall be stranded copper with Teflon FEP insulation with
jJacket. This includes wiring on the boilers and water heaters.

b. Other wiring at boilers and water heaters, and to control panels,
shall be NFPA 70 designation THWN.

c. Shielded conductors or wiring in separate conduits for all
instrumentation and control systems shall be provided where
recommended by manufacturer of equipment.
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G.

4. Motor sizes shall be selected so that the motors do not operate into
the service factor at maximum required loads on the driven
equipment. Motors on pumps shall be sized for non-overloading at all
points on the pump performance curves.

5. Motors utilized with variable frequency drives shall be rated
“inverter-ready” per NEMA Standard, MG1.

Motor Efficiency and Power Factor: All motors, when specified as “high

efficiency or Premium Efficiency” by the project specifications on

driven equipment, shall conform to efficiency and power factor
requirements in Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR

PLUMBING EQUIPMENT, with no consideration of annual service hours.

Motor manufacturers generally define these efficiency requirements as

“NEMA premium efficient” and the requirements generally exceed those of

the Energy Policy Act (EPACT), revised 2005. Motors not specified as

“high efficiency or premium efficient” shall comply with EPACT.

Single-phase Motors: Capacitor-start type for hard starting

applications. Motors for centrifugal pumps may be split phase or

permanent split capacitor (PSC).

Poly-phase Motors: NEMA Design B, Squirrel cage, induction type. Each

two-speed motor shall have two separate windings. A time delay (20

seconds minimum) relay shall be provided for switching from high to low

speed.

Rating: Rating shall be continuous duty at 100 percent capacity in an

ambient temperature of 40° C (104° F); minimum horsepower as shown on

drawings; maximum horsepower in normal operation shall not exceed
nameplate rating without service factor.

Insulation Resistance: Not less than one-half meg-ohm between stator

conductors and frame shall be measured at the time of final inspection.

2.7 VARIABLE SPEED MOTOR CONTROLLERS

A

B.

Refer to Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
and Section 26 29 11, MOTOR CONTROLLERS for specifications.

The combination of controller and motor shall be provided by the
respective pump manufacturer, and shall be rated for 100 percent output
performance. Multiple units of the same class of equipment, i.e. pumps,
shall be product of a single manufacturer.

Motors shall be premium efficient type, “invertor duty”, and be
approved by the motor controller manufacturer. The controller-motor
combination shall be guaranteed to provide full motor nameplate
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horsepower in variable frequency operation. Both driving and driven
motor sheaves shall be fixed pitch.

Controller shall not add any current or voltage transients to the input
AC power distribution system, DDC controls, sensitive medical
equipment, etc., nor shall be affected from other devices on the AC

power system.

2.8 EQUIPMENT AND MATERIALS IDENTIFICATION
A

Use symbols, nomenclature and equipment numbers specified, shown on the
drawings, or shown in the maintenance manuals. Coordinate equipment and
valve identification with local VAMC shops. In addition, provide bar
code identification nameplate for all equipment which will allow the
equipment identification code to be scanned into the system for
maintenance and inventory tracking. ldentification for piping is
specified in Section 09 91 00, PAINTING.

Interior (Indoor) Equipment: Engraved nameplates, with letters not less

than 7 mm (3/16 inch) high of brass with black-filled letters, or rigid

black plastic with white letters specified in Section 09 91 00,

PAINTING shall be permanently fastened to the equipment. Unit

components such as water heaters, tanks, coils, filters, etc. shall be

identified.

Exterior (Outdoor) Equipment: Brass nameplates, with engraved black

filled letters, not less than 7 mm (3/16 inch) high riveted or bolted

to the equipment.

Control Items: All temperature, pressure, and controllers shall be

labeled and the component’s function identified. ldentify and label

each item as they appear on the control diagrams.

Valve Tags and Lists:

1. Plumbing: All valves shall be provided with valve tags and listed on
a valve list (Fixture stops not included).

2. Valve tags: Engraved black filled numbers and letters not less than
15 mm (1/2 inch) high for number designation, and not less than 8 mm
(1/4 inch) for service designation on 19 gage, 40 mm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain.

3. Valve lists: Valve lists shall be created using a word processing
program and printed on plastic coated cards. The plastic coated
valve list card(s), sized 215 mm (8-1/2 inches) by 275 mm (11
inches) shall show valve tag number, valve function and area of
control for each service or system. The valve list shall be in a
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punched 3-ring binder notebook. An additional copy of the valve list
shall be mounted in picture frames for mounting to a wall. COR shall
instruct contractor where frames shall be mounted.

4_ A detailed plan for each floor of the building indicating the
location and valve number for each valve shall be provided in the
3-ring binder notebook. Each valve location shall be identified with

a color coded sticker or thumb tack in ceiling or access door.

2.9 FIRESTOPPING

A

Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, smoke and gases where penetrations occur for
piping. Refer to Section 22 07 11, PLUMBING INSULATION, for pipe

insulation.

2.10 GALVANIZED REPAIR COMPOUND

A

Mil. Spec. DOD-P-21035B, paint.

2.11 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A

In lieu of the paragraph which follows, suspended equipment support and
restraints may be designed and installed in accordance with the
International Building Code (IBC) and Section 13 05 41, SEISMIC
RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS. Submittals based
on the International Building Code (IBC) and Section 13 05 41, SEISMIC
RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS requirements, or
the following paragraphs of this Section shall be stamped and signed by
a professional engineer registered in the state where the project is
located. The Support system of suspended equipment over 227 kg (500
pounds) shall be submitted for approval of the COR in all cases. See
the above specifications for lateral force design requirements.
Type Numbers Specified: For materials, design, manufacture, selection,
application, and installation refer to MSS SP-58. For selection and
application refer to MSS SP-69. Refer to Section 05 50 00, METAL
FABRICATIONS, for miscellaneous metal support materials and prime coat
painting.
For Attachment to Concrete Construction:
1. Concrete insert: Type 18, MSS SP-58.
2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 100 mm (4 inches) thick when

approved by the COR for each job condition.
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3. Power-driven fasteners: Permitted in existing concrete or masonry
not less than 100 mm (4 inches) thick when approved by the COR for
each job condition.

D. For Attachment to Steel Construction: MSS SP-58.

1. Welded attachment: Type 22.

2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp may be used for
individual copper tubing up to 23 mm (7/8 inch) outside diameter.

E. Attachment to Metal Pan or Deck: As required for materials specified in
Section 05 31 00, STEEL DECKING. Section 05 36 00, COMPOSITE METAL
DECKING. NOT APPLICABLE.

F. For Attachment to Wood Construction: Wood screws or lag bolts.

G. Hanger Rods: Hot-rolled steel, ASTM A36/A36M or ASTM A575 for allowable
load listed in MSS SP-58. For piping, provide adjustment means for
controlling level or slope. Types 13 or 15 turn-buckles shall provide
40 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts.
All-thread rods are acceptable.

H. Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel
channel horizontal member, not less than 43 mm by 43 mm (1-5/8 inches
by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept special
spring held, hardened steel nuts.

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 8 mm (1/4 inch) U-bolt fabricated from steel
rod. Provide Type 40 insulation shield, secured by two 15 mm (1/2
inch) galvanized steel bands, or insulated calcium silicate shield
for insulated piping at each hanger.

I. Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle
insulation on insulated piping. Refer to Section 22 07 11, PLUMBING
INSULATION for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or insulated calcium silicate
shields. Provide Type 40 insulation shield or insulated calcium
silicate shield at all other types of supports and hangers including
those for insulated piping.

1. General Types (MSS SP-58):

a. Standard clevis hanger: Type 1; provide locknut.
b. Riser clamps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.
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Saddle support: Type 36, 37 or 38.

Turnbuckle: Types 13 or 15.

U-bolt clamp: Type 24.

Copper Tube:

1) Hangers, clamps and other support material in contact with
tubing shall be painted with copper colored epoxy paint,
copper-coated, plastic coated or taped with isolation tape to
prevent electrolysis.

2) For vertical runs use epoxy painted, copper-coated or plastic
coated riser clamps.

3) For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
clamps.

4) Insulated Lines: Provide pre-insulated calcium silicate
shields sized for copper tube.

Supports for plastic or glass piping: As recommended by the pipe

manufacturer with black rubber tape extending one inch beyond

steel support or clamp. Spring Supports (Expansion and
contraction of vertical piping):

1) Movement up to 20 mm (3/4 inch): Type 51 or 52 variable spring
unit with integral turn buckle and load indicator.

2) Movement more than 20 mm (3/4 inch): Type 54 or 55 constant
support unit with integral adjusting nut, turn buckle and
travel position indicator.

Spring hangers are required on all plumbing system pumps one

horsepower and greater.

2. Plumbing Piping (Other Than General Types):

a.
b.

C.

Horizontal piping: Type 1, 5, 7, 9, and 10.

Chrome plated piping: Chrome plated supports.

Hangers and supports in pipe chase: Prefabricated system ABS
self-extinguishing material, not subject to electrolytic action,
to hold piping, prevent vibration and compensate for all static
and operational conditions.

Blocking, stays and bracing: Angle iron or preformed metal
channel shapes, 1.3 mm (18 gage) minimum.
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J.

K.

Pre-insulated Calcium Silicate Shields:

1. Provide 360 degree water resistant high density 965 kPa (140 psig)
compressive strength calcium silicate shields encased in galvanized
metal .

2. Pre-insulated calcium silicate shields to be installed at the point
of support during erection.

3. Shield thickness shall match the pipe insulation.

4. The type of shield is selected by the temperature of the pipe, the
load it must carry, and the type of support it will be used with.
a. Shields for supporting cold water shall have insulation that

extends a minimum of 25 mm (1 inch) past the sheet metal.

b. The insulated calcium silicate shield shall support the maximum
allowable water filled span as indicated in MSS SP-69. To support
the load, the shields shall have one or more of the following
features: structural inserts 4138 kPa (600 psig) compressive
strength, an extra bottom metal shield, or formed structural
steel (ASTM A36/A36M) wear plates welded to the bottom sheet
metal jacket.

5. Shields may be used on steel clevis hanger type supports, trapeze
hangers, roller supports or flat surfaces.

Seismic Restraint of Piping: Refer to Section 13 05 41, SEISMIC

RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

2.12 PIPE PENETRATIONS

A

B.

C.

Pipe penetration sleeves shall be installed for all pipe other than

rectangular blocked out Ffloor openings for risers in mechanical bays.

Pipe penetration sleeve materials shall comply with all firestopping

requirements for each penetration.

To prevent accidental liquid spills from passing to a lower level,

provide the following:

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and
provide sealant for watertight joint.

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around opening.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or

square set in silicone adhesive around penetration.

. Penetrations are not allowed through beams or ribs, but may be

installed in concrete beam flanges, with structural engineer prior
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approval. Any deviation from these requirements must receive prior
approval of COR.

Sheet metal, plastic, or moisture resistant fiber sleeves shall be
provided for pipe passing through floors, interior walls, and
partitions, unless brass or steel pipe sleeves are specifically called
for below.

Cast iron or zinc coated pipe sleeves shall be provided for pipe
passing through exterior walls below grade. The space between the
sleeve and pipe shall be made watertight with a modular or link rubber
seal. The link seal shall be applied at both ends of the sleeve.

Galvanized steel or an alternate black iron pipe with asphalt coating
sleeves shall be for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. A galvanized steel sleeve
shall be provided for pipe passing through floor of mechanical rooms,
laundry work rooms, and animal rooms above basement. Except in

mechanical rooms, sleeves shall be connected with a floor plate.

. Brass Pipe Sleeves shall be provided for pipe passing through quarry

tile, terrazzo or ceramic tile floors. The sleeve shall be connected
with a floor plate.

. Sleeve clearance through floors, walls, partitions, and beam flanges

shall be 25 mm (1 inch) greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation plus 25 mm (1 inch) in diameter. Interior
openings shall be caulked tight with firestopping material and sealant
to prevent the spread of fire, smoke, water and gases.

. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT

SEALANTS. Bio-based materials shall be utilized when possible.

. Pipe passing through roof shall be installed through a 4.9 kg per

square meter copper flashing with an integral skirt or flange. SKkirt or
flange shall extend not less than 200 mm (8 inches) from the pipe and
set in a solid coating of bituminous cement. Extend flashing a minimum
of 250 mm (10 inches) up the pipe. Pipe passing through a waterproofing
membrane shall be provided with a clamping flange. The annular space
between the sleeve and pipe shall be sealed watertight.
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2.13 TOOLS AND LUBRICANTS

A. Furnish, and turn over to the COR, special tools not readily available
commercially, that are required for disassembly or adjustment of
equipment and machinery furnished.

B. Grease Guns with Attachments for Applicable Fittings: One for each type
of grease required for each motor or other equipment.

C. Tool Containers: metal, permanently identified for intended service and
mounted, or located, where directed by the COR.

D. Lubricants: A minimum of 0.95 L (1 quart) of oil, and 0.45 kg (1 pound)
of grease, of equipment manufacturer®s recommended grade and type, in
unopened containers and properly identified as to use for each
different application. Bio-based materials shall be utilized when
possible.

2.14 WALL, FLOOR AND CEILING PLATES

A. Material and Type: Chrome plated brass or chrome plated steel, one
piece or split type with concealed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover
openings around pipes and cover the entire pipe sleeve projection.

B. Thickness: Not less than 2.4 mm (3/32 inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025 inch) for up to 75 mm
(3 inch) pipe, 0.89 mm (0.035 inch) for larger pipe.

C. Locations: Use where pipe penetrates floors, walls and ceilings in
exposed locations, in finished areas only. Wall plates shall be used
where insulation ends on exposed water supply pipe drop from overhead.
A watertight joint shall be provided in spaces where brass or steel
pipe sleeves are specified.

2.15 ASBESTOS

A. Materials containing asbestos are not permitted.
PART 3 - EXECUTION
3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A. Location of piping, sleeves, inserts, hangers, and equipment, access
provisions shall be coordinated with the work of all trades. Piping,
sleeves, inserts, hangers, and equipment shall be located clear of
windows, doors, openings, light outlets, and other services and
utilities. Equipment layout drawings shall be prepared to coordinate
proper location and personnel access of all facilities. The drawings

shall be submitted for review.
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B.

C.

Manufacturer®s published recommendations shall be followed for

installation methods not otherwise specified.

Operating Personnel Access and Observation Provisions: All equipment

and systems shall be arranged to provide clear view and easy access,

without use of portable ladders, for maintenance, testing and operation
of all devices including, but not limited to: all equipment items,
valves, backflow preventers, filters, strainers, transmitters, sensors,
meters and control devices. All gages and indicators shall be clearly
visible by personnel standing on the floor or on permanent platforms.

Maintenance and operating space and access provisions that are shown on

the drawings shall not be changed nor reduced.

Structural systems necessary for pipe and equipment support shall be

coordinated to permit proper installation.

Location of pipe sleeves, trenches and chases shall be accurately

coordinated with equipment and piping locations.

Cutting Holes:

1. Holes shall be located to avoid interference with structural members
such as beams or grade beams. Holes shall be laid out in advance and
drilling done only after approval by COR. If the Contractor
considers i1t necessary to drill through structural members, this
matter shall be referred to COR for approval.

2. Waterproof membrane shall not be penetrated. Pipe floor penetration
block outs shall be provided outside the extents of the waterproof
membrane.

3. Holes through concrete and masonry shall be cut by rotary core
drill. Pneumatic hammer, impact electric, and hand or manual hammer
type drill will not be allowed, except as permitted by COR where
working area space is limited.

Minor Piping: Generally, small diameter pipe runs from drips and

drains, water cooling, and other services are not shown but must be

provided.

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer®s recommendations
and as approved by the COR. Damaged or defective items in the
opinion of the COR, shall be replaced at no additional cost or time

to the Government.
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2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of
protective grease coating and wrapping. Close pipe openings with
caps or plugs during installation. Pipe openings, equipment, and
plumbing fixtures shall be tightly covered against dirt or
mechanical injury. At completion of all work thoroughly clean
fixtures, exposed materials and equipment.

Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000

psig) minimum, specified in Section 03 30 00, CAST-IN-PLACE CONCRETE,

shall be used for all pad or floor mounted equipment.

Gages, thermometers, valves and other devices shall be installed with

due regard for ease in reading or operating and maintaining said

devices. Thermometers and gages shall be located and positioned to be
easily read by operator or staff standing on floor or walkway provided.

Servicing shall not require dismantling adjacent equipment or pipe

work.

Interconnection of Controls and Instruments: Electrical interconnection

is generally not shown but shall be provided. This includes

interconnections of sensors, transmitters, transducers, control
devices, control and instrumentation panels, alarms, instruments and

computer workstations. Comply with NFPA 70.

. Many plumbing systems interface with the HVAC control system. See the

HVAC control points list and Section 23 09 23, DIRECT DIGITAL CONTROL
SYSTEM FOR HVAC.

. Work in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).-

2. As specified In Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will cause the least interfere with normal
operation of the facility.

. Work in Animal Research Areas: Seal all pipe penetrations with silicone

sealant to prevent entrance of insects.

. Work in bathrooms, restrooms, housekeeping closets: All pipe

penetrations behind escutcheons shall be sealed with plumbers putty.
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P.

Switchgear Drip Protection: Every effort shall be made to eliminate the
installation of pipe above data equipment, and electrical and telephone
switchgear. If this is not possible, encase pipe in a second pipe with
a minimum of joints. Drain valve shall be provided in low point of
casement pipe.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost or additional time to
the Government.

2. The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as electrical conduit, motors, fans,
pumps, belt guards, transformers, high voltage lines, piping, and
ductwork.

3.2 TEMPORARY PIPING AND EQUIPMENT

A

Continuity of operation of existing facilities may require temporary
installation or relocation of equipment and piping. Temporary equipment
or pipe installation or relocation shall be provided to maintain
continuity of operation of existing facilities.

The Contractor shall provide all required facilities in accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment shall be properly supported, sloped to drain,
operate without excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requirements of paragraph 3.1 shall apply.

Temporary facilities and piping shall be completely removed back to the
nearest active distribution branch or main pipe line and any openings
in structures sealed. Dead legs are not allowed in potable water
systems. Necessary blind flanges and caps shall be provided to seal
open piping remaining In service.

3.3 RIGGING

A

Openings in building structures shall be planned to accommodate design
scheme.

B. Alternative methods of equipment delivery may be offered and will be

considered by Government under specified restrictions of phasing and

service requirements as well as structural integrity of the building.

22 05 11 - 25



564-17-102 Gazebo and Walking Trail 07/01/2016

C.

F.

All openings in the building shall be closed when not required for
rigging operations to maintain proper environment in the facility for
Government operation and maintenance of service.

Contractor shall provide all facilities required to deliver specified
equipment and place on foundations. Attachments to structures for
rigging purposes and support of equipment on structures shall be
Contractor®s full responsibility.

Contractor shall check all clearances, weight limitations and shall
provide a rigging plan designed by a Registered Professional Engineer.
All modifications to structures, including reinforcement thereof, shall
be at Contractor®s cost, time and responsibility.

Rigging plan and methods shall be referred to COR for evaluation prior
to actual work.

3.4 PIPE AND EQUIPMENT SUPPORTS

A

Where hanger spacing does not correspond with joist or rib spacing, use

structural steel channels secured directly to joist and rib structure

that will correspond to the required hanger spacing, and then suspend

the equipment and piping from the channels. Holes shall be drilled or

burned in structural steel ONLY with the prior written approval of the

COR.

The use of chain pipe supports, wire or strap hangers; wood for

blocking, stays and bracing, or hangers suspended from piping above

shall not be permitted. Rusty products shall be replaced.

Hanger rods shall be used that are straight and vertical. Turnbuckles

for vertical adjustments may be omitted where limited space prevents

use. A minimum of 15 mm (1/2 inch) clearance between pipe or piping

covering and adjacent work shall be provided.

For horizontal and vertical plumbing pipe supports, refer to the

International Plumbing Code (IPC) and these specifications.

Overhead Supports:

1. The basic structural system of the building is designed to sustain
the loads imposed by equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

3. Tubing and capillary systems shall be supported in channel troughs.
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F. Floor Supports:

1.

4.

Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping.
Concrete bases and structural systems shall be anchored and doweled
to resist forces under operating and seismic conditions (if
applicable) without excessive displacement or structural failure.
Bases and supports shall not be located and installed until
equipment mounted thereon has been approved. Bases shall be sized to
match equipment mounted thereon plus 50 mm (2 inch) excess on all
edges. Structural drawings shall be reviewed for additional
requirements. Bases shall be neatly finished and smoothed, shall
have chamfered edges at the top, and shall be suitable for painting.
All equipment shall be shimmed, leveled, firmly anchored, and
grouted with epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annular space between sleeves and
bolts with a grout material to permit alignment and realignment.

For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT
REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

3.5 LUBRICATION

A. All equipment and devices requiring lubrication shall be lubricated

prior to initial operation. All devices and equipment shall be field

checked for proper lubrication.

B. All devices and equipment shall be equipped with required lubrication

fittings. A minimum of one liter (one quart) of oil and 0.45 kg (1

pound) of grease of manufacturer®s recommended grade and type for each

different application shall be provided. All materials shall be

delivered to COR in unopened containers that are properly identified as

to application.

C. A separate grease gun with attachments for applicable Fittings shall be

D.

provided for each type of grease applied.

All lubrication points shall be accessible without disassembling

equipment, except to remove access plates.

E. All lubrication points shall be extended to one side of the equipment.
3.6 PLUMBING SYSTEMS DEMOLITION

A. Rigging access, other than indicated on the drawings, shall be provided

after approval for structural integrity by the COR. Such access shall

be provided without additional cost or time to the Government. Where

work is in an operating plant, approved protection from dust and debris
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shall be provided at all times for the safety of plant personnel and
maintenance of plant operation and environment of the plant.

In an operating plant, cleanliness and safety shall be maintained. The
plant shall be kept in an operating condition. Government personnel
will be carrying on their normal duties of operating, cleaning and
maintaining equipment and plant operation. Work shall be confined to
the immediate area concerned; maintain cleanliness and wet down
demolished materials to eliminate dust. Dust and debris shall not be
permitted to accumulate in the area to the detriment of plant
operation. All flame cutting shall be performed to maintain the fire
safety integrity of this plant. Adequate fire extinguishing facilities
shall be available at all times. All work shall be performed in
accordance with recognized fire protection standards including NFPA
51B. Inspections will be made by personnel of the VA Medical Center,
and the Contractor shall follow all directives of the COR with regard
to rigging, safety, fire safety, and maintenance of operations.

Unless specified otherwise, all piping, wiring, conduit, and other
devices associated with the equipment not re-used in the new work shall
be completely removed from Government property per Section 01 74 19,
CONSTRUCTION WASTE MANAGEMENT. This includes all concrete equipment
pads, pipe, valves, fittings, insulation, and all hangers including the
top connection and any fastenings to building structural systems. All
openings shall be sealed after removal of equipment, pipes, ducts, and
other penetrations in roof, walls, floors, in an approved manner and in
accordance with plans and specifications where specifically covered.
Structural integrity of the building system shall be maintained.
Reference shall also be made to the drawings and specifications of the
other disciplines in the project for additional facilities to be
demolished or handled.

All valves including gate, globe, ball, butterfly and check, all
pressure gages and thermometers with wells shall remain Government
property and shall be removed and delivered to COR and stored as
directed. The Contractor shall remove all other material and equipment,
devices and demolition debris under these plans and specifications.
Such material shall be removed from Government property expeditiously
and shall not be allowed to accumulate. Coordinate with the COR and
Infection Control.
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3.7 CLEANING AND PAINTING

A. Prior to final inspection and acceptance of the plant and facilities

for beneficial use by the Government, the plant facilities, equipment

and systems shall be thoroughly cleaned and painted. Refer to Section
09 91 00, PAINTING.

In addition, the following special conditions apply:

1.

Cleaning shall be thorough. Solvents, cleaning materials and methods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be removed prior to painting and from surfaces
to remain unpainted. Scratches, scuffs, and abrasions shall be
repaired prior to applying prime and finish coats.
The following Material and Equipment shall NOT be painted:
a. Motors, controllers, control switches, and safety switches.

. Control and interlock devices.

- Regulators.

. Pressure reducing valves.

b
c
d
e. Control valves and thermostatic elements.
f. Lubrication devices and grease fittings.
g. Copper, brass, aluminum, stainless steel and bronze surfaces.
h. Valve stems and rotating shafts.

. Pressure gages and thermometers.

J- Glass.

k. Name plates.

Control and instrument panels shall be cleaned and damaged surfaces
repaired. Touch-up painting shall be made with matching paint type
and color obtained from manufacturer or computer matched.

Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same paint type and
color as utilized by the pump manufacturer.

Temporary Facilities: Apply paint to surfaces that do not have
existing Finish coats per Section 09 91 00, Painting.

The final result shall be a smooth, even-colored, even-textured
factory finish on all items. The entire piece of equipment shall be
repainted, if necessary, to achieve this. Lead based paints shall
not be used.
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3.8 IDENTIFICATION SIGNS

A

C.

Laminated plastic signs, with engraved lettering not less than 7 mm
(3716 inch) high, shall be provided that designates equipment function,
for all equipment, switches, motor controllers, relays, meters, control
devices, including automatic control valves. Nomenclature and
identification symbols shall correspond to that used in maintenance
manual, and in diagrams specified elsewhere. Attach by chain, adhesive,
or screws.

Factory Built Equipment: Metal plate, securely attached, with name and
address of manufacturer, serial number, model number, size, and
performance data shall be placed on factory built equipment.

Pipe ldentification: Refer to Section 09 91 00, PAINTING.

3.9 STARTUP AND TEMPORARY OPERATION

A

Startup of equipment shall be performed as described in the equipment
specifications. Vibration within specified tolerance shall be verified
prior to extended operation. Temporary use of equipment is specified in
Section 01 00 00, GENERAL REQUIREMENTS, Article, TEMPORARY USE OF
MECHANICAL AND ELECTRICAL EQUIPMENT.

The commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contractor testing
schedules with the Contracting Officer’s Representative and

Commissioning Agent. Provide a minimum of 2 weeks prior notice.

3.10 OPERATING AND PERFORMANCE TESTS

A.

Prior to the final inspection, all required tests shall be performed as
specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and
submit the test reports and records to the COR.

. Should evidence of malfunction in any tested system, or piece of

equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

. When completion of certain work or systems occurs at a time when final

control settings and adjustments cannot be properly made to make
performance tests, then conduct such performance tests and finalize
control settings during the first actual seasonal use of the respective
systems following completion of work. Rescheduling of these tests shall
be requested in writing to COR for approval.
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D.

Perform tests as required for commissioning provisions in accordance
with Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS and Section 01
91 00, GENERAL COMMISSIONING REQUIREMENTS.

3.11 OPERATION AND MAINTENANCE MANUALS

A

B.

All new and temporary equipment and all elements of each assembly shall
be included.

Data sheet on each device listing model, size, capacity, pressure,
speed, horsepower, impeller size, and other information shall be
included.

Manufacturer’s installation, maintenance, repair, and operation
instructions for each device shall be included. Assembly drawings and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Maintenance Manual.

Lubrication instructions, type and quantity of lubricant shall be
included.

Schematic diagrams and wiring diagrams of all control systems corrected
to include all field modifications shall be included.

Set points of all interlock devices shall be listed.

Trouble-shooting guide for the control system troubleshooting shall be
inserted into the Operations and Maintenance Manual.

. The control system sequence of operation corrected with submittal

review comments shall be iInserted into the Operations and Maintenance
Manual .

Emergency procedures for shutdown and startup of equipment and systems.

3.12 COMMISSIONING

A.

Provide commissioning documentation in accordance with the requirements
of Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.

. Components provided under this section of the specification will be

tested as part of a larger system.

3.13 DEMONSTRATION AND TRAINING

A.

Provide services of manufacturer’s technical representative for two
hours to instruct VA Personnel in operation and maintenance of the
system.
Submit training plans and instructor qualifications in accordance with
the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING
SYSTEMS.

---END- - -
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PART 1 - GENERAL
1.1 DESCRIPTION
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SECTION 22 11 00
FACILITY WATER DISTRIBUTION

A. Domestic water systems, including piping, equipment and all necessary

accessories as designated in this section.

B. A complete

Section

22

1.2 RELATED WORK

A. Section
B. Section
C. Section
D. Section
E. Section
F. Section
G. Section
H. Section

COMPONENTS:

1. Section
J. Section
K. SECTION

01
01
01
01
07
07
09
13

22
22
22

listing of all acronyms and abbreviations are included in

05

00
33
81
91
84
92
91
05

11, COMMON WORK RESULTS FOR PLUMBING.

00, GENERAL REQUIREMENTS.

23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

13, SUSTAINABLE CONSTRUCTION REQUIREMENTS.

00, GENERAL COMMISSIONING REQUIREMENTS.

00, FIRESTOPPING.

00, JOINT SEALANTS.

00, PAINTING.

41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL

Seismic Restraint. NOT APPLICABLE.

05
07
08

11, COMMON WORK RESULTS FOR PLUMBING.
11, PLUMBING INSULATION.
00, COMMISSIONING OF PLUMBING SYSTEMS.

1.3 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced iIn the text by the

basic designation only.

B. American Society of Mechanical Engineers (ASME):

A13.1-2007 (R2013)...... Scheme for ldentification of Piping Systems

B16.3-2011.............. Malleable Iron Threaded Fittings: Classes 150
and 300

B16.9-2012. .. .. ... ..... Factory-Made Wrought Buttwelding Fittings

B16.11-2011. .. ... ....... Forged Fittings, Socket-Welding and Threaded

B16.12-2009 (R2014)..... Cast lron Threaded Drainage Fittings

B16.15-2013 ............ Cast Copper Alloy Threaded Fittings: Classes
125 and 250

B16.18-2012............. Cast Copper Alloy Solder Joint Pressure

Fittings
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B16.22-2013. ... ... ..... Wrought Copper and Copper Alloy Solder-Joint
Pressure Fittings

B16.24-2011. . ... ... _._.... Cast Copper Alloy Pipe Flanges and Flanged
Fittings: Classes 150, 300, 600, 900, 1500, and
2500

B16.51-2013.. ... ... ..... Copper and Copper Alloy Press-Connect Fittings

ASME Boiler and Pressure Vessel Code -

BPVC Section 1X-2015....Welding, Brazing, and Fusing Qualifications

American Society of Sanitary Engineers (ASSE):

1010-2004. .. ... oo Performance Requirements for Water Hammer
Arresters

American Society for Testing and Materials (ASTM):

A4A7/A4TM-1999 (R2014)...Standard Specification for Ferritic Malleable
Iron Castings

A53/A53M-2012. ... ....... Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and

Seamless

A183-2014. . ... ... ...... Standard Specification for Carbon Steel Track
Bolts and Nuts

A269/A269M-2014el. ... ... Standard Specification for Seamless and Welded
Austenitic Stainless Steel Tubing for General
Service

A312/A312M-2015. .. ... ... Standard Specification for Seamless, Welded,

and Heavily Cold Worked Austenitic Stainless
Steel Pipes

A403/A403M-2014 . . .. .. ... Standard Specification for Wrought Austenitic
Stainless Steel Piping Fittings

A536-1984 (R2014)....... Standard Specification for Ductile Iron
Castings

A733-2013. ... .. ... Standard Specification for Welded and Seamless

Carbon Steel and Austenitic Stainless Steel
Pipe Nipples

B32-2008 (R2014)........ Standard Specification for Solder Metal

B43-2014. . ... ... ...... Standard Specification for Seamless Red Brass
Pipe, Standard Sizes

B61-2008 (R2013)........ Standard Specification for Steam or Valve

Bronze Castings
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B62-2009. ... .. ... Standard Specification for Composition Bronze
or Ounce Metal Castings

B75/B75M-2011. ... .._._.... Standard Specification for Seamless Copper Tube

B88-2014. .. ... ... .. _..... Standard Specification for Seamless Copper
Water Tube

B584-2014. . ... .. .. ..... Standard Specification for Copper Alloy Sand
Castings for General Applications

B687-1999 (R2011)....... Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples

C919-2012. . ... Standard Practice for Use of Sealants in
Acoustical Applications

D1785-2012. .. ... ... ... Standard Specification for Poly (Vinyl
Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120

D2000-2012. .. ... Standard Classification System for Rubber
Products in Automotive Applications

D2564-2012. ... ... Standard Specification for Solvent Cements for
Poly (Vinyl Chloride) (PVC) Plastic Piping
Systems

D2657-2007 . . - oo oo e e oo Standard Practice for Heat Fusion Joining of
Polyolefin Pipe and Fittings

D2855-1996 (R2010)...... Standard Practice for Making Solvent-Cemented

Joints with Poly (Vinyl Chloride) (PVC) Pipe
and Fittings

D4101-2014. .. .. ... Standard Specification for Polypropylene
Injection and Extrusion Materials

E1120-2008.............. Standard Specification for Liquid Chlorine

E1229-2008.............. Standard Specification for Calcium Hypochlorite

F2389-2010.............. Standard Specification for Pressure-rated
Polypropylene (PP) Piping Systems

F2620-2013. ... ... ....... Standard Practice for Heat Fusion Joining of
Polyethylene Pipe and Fittings

F2769-2014. ... ... ... .... Standard Specification for Polyethylene of

Raised Temperature (PE-RT) Plastic Hot and
Cold-Water Tubing and Distribution Systems
E. American Water Works Association (AWWA):
C110-2012. .. .. oo Ductile-Iron and Gray-lron Fittings
C151-2009. ... oo Ductile lron Pipe, Centrifugally Cast
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C153-2011. .. ccccccaaaa. Ductile-Iron Compact Fittings

C203-2008. ... .ccciaaa.. Coal-Tar Protective Coatings and Linings for
Steel Water Pipelines - Enamel and Tape - Hot
Applied

C213-2007 . e i i e e et Fusion-Bonded Epoxy Coating for the Interior

and Exterior of Steel Water Pipelines

C651-2014. ... ... Disinfecting Water Mains

American Welding Society (AWS):

A5_8M/A5.8-2011-AMD1. .. .Specification for Filler Metals for Brazing and
Braze Welding

International Code Council (ICC):

IPC-2012. ... ... .. ....... International Plumbing Code

Manufacturers Specification Society (MSS):

SP-58-2009. .. ... ....... Pipe Hangers and Supports - Materials, Design,
Manufacture, Selection, Application, and
Installation

SP-72-2010a.....cccao... Ball Valves with Flanged or Butt-Welding Ends
for General Service
SP-110-2010. .. .o caao. . Ball Valves Threaded, Socket-Welding, Solder

Joint, Grooved and Flared Ends

. NSF International (NSF):

14-2015. . .. ... Plastics Piping System Components and Related
Materials

61-2014a. .. oo Drinking Water System Components — Health
Effects

372-2011. ... .. .. ..., Drinking Water System Components — Lead Content

. Plumbing and Drainage Institute (PDIl):

PDI-WH 201-2010......... Water Hammer Arrestors

. Department of Veterans Affairs:

H-18-8-2013............. Seismic Design Handbook

1.4 SUBMITTALS

A

Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES.

Information and material submitted under this section shall be marked
“SUBMITTED UNDER SECTION 22 11 00, FACILITY WATER DISTRIBUTIONS”, with

applicable paragraph identification.
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C.

Manufacturer®™s Literature and Data including: Full item description and
optional features and accessories. Include dimensions, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

1. All items listed in Part 2 - Products.

Complete operating and maintenance manuals including wiring diagrams,

technical data sheets and information for ordering replacement parts:

1. Include complete list indicating all components of the systems.

2. Include complete diagrams of the internal wiring for each item of
equipment.

3. Diagrams shall have their terminals identified to facilitate
installation, operation and maintenance.

Completed System Readiness Checklist provided by the CxA and completed

by the Contractor, signed by a qualified technician and dated on the

date of completion, in accordance with the requirements of Section 22

08 00, COMMISSIONING OF PLUMBING SYSTEMS.

Submit training plans and instructor qualifications in accordance with

the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING

SYSTEMS.

1.5 QUALITY ASSURANCE

A

A certificate shall be submitted prior to welding of steel piping
showing the Welder’s certification. The certificate shall be current
and no more than one year old. Welder’s qualifications shall be in
accordance with ASME BPVC Section IX.

All grooved joint couplings, Fittings, valves, and specialties shall be
the products of a single manufacturer. Grooving tools shall be by the

same manufacturer as the groove components.

. All pipe, couplings, fittings, and specialties shall bear the

identification of the manufacturer and any markings required by the
applicable referenced standards.

Bio-Based Materials: For products designated by the USDA’s Bio-
Preferred Program, provide products that meet or exceed USDA
recommendations for bio-based content, so long as products meet all
performance requirements in this specifications section. For more
information regarding the product categories covered by the Bio-
Preferred Program, visit http://www.biopreferred.gov.
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1.6 SPARE PARTS

A

For mechanical press-connect fittings, provide tools required for each
pipe size used at the facility.

1.7 AS-BUILT DOCUMENTATION

A

B.

Submit manufacturer’s literature and data updated to include submittal
review comments and any equipment substitutions.

Submit operation and maintenance data updated to include submittal
review comments, substitutions and construction revisions shall be in
electronic version on compact disc or DVD inserted into a three ring
binder. All aspects of system operation and maintenance procedures,
including piping isometrics, wiring diagrams of all circuits, a written
description of system design, control logic, and sequence of operation
shall be included in the operation and maintenance manual. The
operations and maintenance manual shall include troubleshooting
techniques and procedures for emergency situations. Notes on all
special systems or devices shall be included. A list of recommended
spare parts (manufacturer, model number, and quantity) shall be
furnished. Information explaining any special knowledge or tools the
owner will be required to employ shall be inserted into the As-Built
documentation.

The installing contractor shall maintain as-built drawings of each
completed phase for verification; and, shall provide the complete set
at the time of final systems certification testing. As-built drawings
are to be provided, and a copy of them in Auto-CAD version 2017
provided on compact disk or DVD. Should the installing contractor
engage the testing company to provide as-built or any portion thereof,
it shall not be deemed a conflict of interest or breach of the “third
party testing company’ requirement.

Certification documentation shall be provided to COR 10 working days
prior to submitting the request for final inspection. The documentation
shall include all test results, the names of individuals performing
work for the testing agency on this project, detailed procedures
followed for all tests, and certificate if applicable that all results
of tests were within limits specified. If a certificate is not
available, all documentation shall be on the Certifier’s letterhead.
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PART 2 - PRODUCTS
2.1 MATERIALS

Al

B.

Material or equipment containing a weighted average of greater than
0.25 percent lead are prohibited in any potable water system intended
for human consumption, and shall be certified in accordance with NSF 61
or NSF 372. Endpoint devices used to dispense water for drinking shall
meet the requirements of NSF 61, Section 9.

Plastic pipe, fittings, and solvent cement shall meet NSF 14 and shall
be NSF listed for the service intended.

2.2 UNDERGROUND WATER SERVICE CONNECTIONS TO BUILDINGS

A.

From inside face of exterior wall to a distance of approximately 1500
mm (5 feet) outside of building and underground inside building,
material to be the same for the size specified inside the building.
75 mm (3 inch) Diameter and Greater: Ductile iron, AWWA C151, 2413 kPa
(350 psig) pressure class, exterior bituminous coating, and cement
lined. Bio-based materials shall be utilized when possible. Provide
flanged and anchored connection to interior piping.

Under 75 mm (3 inch) Diameter: Copper tubing, ASTM B88, Type K,
seamless, annealed. Fittings are as specified in paragraph “Above
Ground (Interior) Water Piping”. Use brazing alloys, AWS A5.8M/A5.8,
Classification BCuP.

Flexible Expansion Joint: Ductile iron with ball joints rated for 1725
kPa (250 psig) working pressure conforming to AWWA C153, capable of
deflecting a minimum of 20 degrees in each direction. Flexible
expansion joint size shall match the pipe size it is connected to and
shall have the expansion capability designed as an integral part of the
ductile iron ball castings. Pressure containing parts shall be lined
with a minimum of 15 mils of fusion bonded epoxy conforming to the
applicable requirements of AWWA C213 and shall be factory tested with a
1500 volt spark test. Flexible expansion joint shall have flanged
connections conforming to AWWA C110. Bolts and nuts shall be 316
stainless steel and gaskets shall be neoprene. The flexible expansion
fitting shall not expand or exert an axial thrust under internal water
pressure. Provide piping joint restraints at each mechanical joint end
connection and piping restraints at the penetration of the building
wall. The restraints shall be provided to address the developed thrust
at the change of piping direction.
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2.3 ABOVE GROUND (INTERIOR) WATER PIPING
A. Pipe: Copper tube, ASTM B88, Type K , drawn. For pipe 150 mm (6 inches)

and larger, stainless steel, ASTM A312, schedule 40 shall be used.

B. Fittings for Copper Tube:

1.

Wrought copper or bronze castings conforming to ASME B16.18 and
B16.22. Unions shall be bronze, MSS SP-72, MSS SP-110, solder or
braze joints. Use 95/5 tin and antimony for all soldered joints.
Grooved fittings, 50 to 150 mm (2 to 6 inch) wrought copper ASTM
B75/B75M C12200, 125 to 150 mm (5 to 6 inch) bronze casting ASTM
B584, C84400. Mechanical grooved couplings, 2070 kpa (300 psig)
minimum ductile iron, ASTM A536 Grade 448-310-12 (Grade 65-45-12),
or malleable iron, ASTM A47/A47M Grade 22410 (Grade 32510) housing,
with EPDM gasket, steel track head bolts, ASTM A183, coated with
copper colored alkyd enamel.

Mechanical press-connect fittings for copper pipe and tube shall
conform to the material and sizing requirements of ASME B16.51, NSF
61 approved, 50 mm (2 inch) size and smaller mechanical press-
connect fittings, double pressed type, with EPDM (ethylene propylene
diene monomer) non-toxic synthetic rubber sealing elements and un-
pressed fitting identification feature.

. Mechanically formed tee connection: Form mechanically extracted

collars in a continuous operation by drilling pilot hole and drawing
out tube surface to form collar, having a height of not less than
three times the thickness of tube wall. Adjustable collaring device
shall ensure proper tolerance and complete uniformity of the joint.
Notch and dimple joining branch tube in a single process to provide
free flow where the branch tube penetrates the fitting. Braze

joints.

. Flanged fittings, bronze, class 150, solder-joint ends conforming to

ASME B16.24.

C. Fittings for Stainless Steel:

1.

2.

Stainless steel butt-welded fittings, Type 316, Schedule 10,
conforming to ASME B16.9.

Grooved fittings, stainless steel, Type 316, Schedule 40 ,
conforming to ASTM A403/A403M. Segmentally fabricated fittings are
not allowed. Mechanical grooved couplings, ductile iron, 4138 kPa
(600 psig), ASTM A536 Grade 448-310-12 (Grade 65-45-12), or
malleable iron, ASTM A47/A47M Grade 22410 (Grade 32510) housing,
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with EPDM gasket, steel track head bolts, ASTM A183, coated with

copper colored alkyd enamel.

D. Adapters: Provide adapters for joining pipe or tubing with dissimilar
end connections.

E. Solder: ASTM B32 alloy type Sb5, HA or HB. Provide non-corrosive flux.

F. Brazing alloy: AWS A5.8M/A5.8, brazing filler metals shall be BCuP
series Tor copper to copper joints and BAg series for copper to steel
joints.

G. Re-agent Grade Water Piping and Dialysis Water Piping:

1. Polypropylene, ASTM F2389, Schedule 80 pressure pipe without
additions of modifiers, plasticizers, colorants, stabilizers or
lubricants. Bio-based materials shall be utilized when possible.
This virgin un-plasticized pipe and fittings shall transport 10
megohm water with no loss of purity. Provide socket or butt end
fittings with ASTM D2657 heat fusion joints.

2. Polyethylene, ASTM F2769, Schedule 80, food and medical grade,
capable of transporting 10 megohm water with no loss of purity.
Processed by continuous compression molding without the addition of
fillers, polymer modifiers or processing aids. Uniform color with no
cracks, flaws, blisters or other imperfections In appearance.
Provide ASTM D2657 or ASTM F2620 heat fusion butt welded joints. In
accordance with manufacturer®s recommendations, provide continuous
channel support under all horizontal piping.

3. Reverse Osmosis (RO) Water Piping:

a. Low Pressure Feed, Reject and Recycle Piping: Less than or equal
to 520 kPa (75 psig): ASTM D1785, Schedule 80 PVC, ASTM D2855
socket welded and flanged.

b. RO Product Tubing From Each Membrane Housing: ASTM D1785,
Schedule 80 PVC, ASTM D2855 socket welded and flanged.

c. Low Pressure Control and Pressure Gage Tubing: Polyethylene.

d. High Pressure Reject and Recycle Piping: Greater than 520 kPa (75
psig): ASTM A269/A269M, Type 304 schedule 10 stainless steel with
butt welded joints.

e. High Pressure Control and Pressure Gage Tubing: 6895 kPa (1000
psig) burst nylon.

2.4 EXPOSED WATER PIPING
A. Finished Room: Use full iron pipe size chrome plated brass piping for

exposed water piping connecting Fixtures, casework, cabinets, equipment
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and reagent racks when not concealed by apron including those furnished

by the Government or specified in other sections.

1. Pipe: ASTM B43, standard weight.

2. Fittings: ASME B16.15 cast bronze threaded fittings with chrome
finish.

3. Nipples: ASTM B687, Chromium-plated.

4_ Unions: MSS SP-72, MSS SP-110, brass or bronze with chrome finish.
Unions 65 mm (2-1/2 inches) and larger shall be flange type with
approved gaskets.

B. Unfinished Rooms, Mechanical Rooms and Kitchens: Chrome-plated brass

piping Is not required. Paint piping systems as specified in Section 09

91 00, PAINTING.

2.5 ETHYLENE OXIDE (ETO) STERILIZER WATER SUPPLY PIPING
A. Stainless steel, ASTM A312, Schedule 10 with stainless steel butt
welded fittings. Provide on sterilizer water supply.
2.6 TRAP PRIMER WATER PIPING
A. Pipe: Copper tube, ASTM B88, type K, hard drawn.
B. Fittings: Bronze castings conforming to ASME B16.18 Solder joints.
C. Solder: ASTM B32 alloy type Sb5. Provide non-corrosive flux.
2.7 STRAINERS
A. Provide on high pressure side of pressure reducing valves, on suction
side of pumps, on inlet side of indicating and control instruments and
equipment subject to sediment damage and where shown on drawings.
Strainer element shall be removable without disconnection of piping.
B. Water: Basket or "Y' type with easily removable cover and brass
strainer basket.
C. Body: Less than 75 mm (3 inches), brass or bronze; 75 mm (3 inches) and
greater, cast iron or semi-steel.
2.8 DIELECTRIC FITTINGS
A. Provide dielectric couplings or unions between pipe of dissimilar
metals.
2.9 STERILIZATION CHEMICALS
A. Hypochlorite: ASTM E1120.
B. Liquid Chlorine: ASTM E1229.
2.10 WATER HAMMER ARRESTER
A. Closed copper tube chamber with permanently sealed 413 kPa (60 psig)
air charge above a Double O-ring piston. Two high heat Buna-N O-rings
pressure packed and lubricated with FDA approved silicone compound. All
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units shall be designed in accordance with ASSE 1010. Access shall be

provided where devices are concealed within partitions or above

ceilings. Size and install iIn accordance with PDI-WH 201 requirements.

Provide water hammer arrestors at:

1.
2.
3.
4.
PART 3 -

All solenoid valves.

All groups of two or more flush valves.
All quick opening or closing valves.
All medical washing equipment.
EXECUTION

3.1 INSTALLATION
A. General: Comply with the International Plumbing Code and the following:

1.

Install branch piping for water from the piping system and connect
to all fixtures, valves, cocks, outlets, casework, cabinets and
equipment, including those furnished by the Government or specified
in other sections.

Pipe shall be round and straight. Cutting shall be done with proper

tools. Pipe, except for plastic and glass, shall be reamed to remove

burrs and a clean smooth finish restored to full pipe inside
diameter.

All pipe runs shall be laid out to avoid interference with other

work/trades.

Install union and shut-off valve on pressure piping at connections

to equipment.

Pipe Hangers, Supports and Accessories:

a. All piping shall be supported per the IPC, H-18-8 Seismic Design
Handbook, MSS SP-58, and SMACNA as required.

b. Shop Painting and Plating: Hangers, supports, rods, inserts and
accessories used for pipe supports shall be shop coated with zinc
chromate primer paint. Electroplated copper hanger rods, hangers
and accessories may be used with copper tubing.

c. Floor, Wall and Ceiling Plates, Supports, Hangers:

1) Solid or split un-plated cast iron.

2) All plates shall be provided with set screws.

3) Pipe Hangers: Height adjustable clevis type.

4) Adjustable Floor Rests and Base Flanges: Steel.

5) Concrete Inserts: "Universal™ or continuous slotted type.
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Hanger Rods: Mild, low carbon steel, fully threaded or
Threaded at each end with two removable nuts at each end for
positioning rod and hanger and locking each in place.

Pipe Hangers and Riser Clamps: Malleable iron or carbon steel.
Pipe Hangers and riser clamps shall have a copper Ffinish when
supporting bare copper pipe or tubing.

Rollers: Cast iron.

Self-drilling type expansion shields shall be "Phillips" type,
with case hardened steel expander plugs.

Hangers and supports utilized with insulated pipe and tubing
shall have 180 degree (minimum) metal protection shield
centered on and welded to the hanger and support. The shield
thickness and length shall be engineered and sized for
distribution of loads to preclude crushing of insulation
without breaking the vapor barrier. The shield shall be sized
for the insulation and have flared edges to protect
vapor-retardant jacket facing. To prevent the shield from
sliding out of the clevis hanger during pipe movement, center-
ribbed shields shall be used.

Miscellaneous Materials: As specified, required, directed or
as noted on the drawings for proper installation of hangers,
supports and accessories. If the vertical distance exceeds 6.1
m (20 feet) for cast iron pipe additional support shall be
provided in the center of that span. Provide all necessary
auxiliary steel to provide that support.

With the installation of each flexible expansion joint,
provide piping restraints for the upstream and downstream
section of the piping at the flexible expansion joint. Provide
calculations supporting the restraint length design and type
of selected restraints. Restraint calculations shall be based
on the criteria from the manufacturer regarding their

restraint design.

6. Install chrome plated cast brass escutcheon with set screw at each

wall, floor and ceiling penetration in exposed finished locations

and within cabinets and millwork.

7. Penetrations:

a. Firestopping: Where pipes pass through fire partitions, fire

walls, smoke partitions, or floors, install a fire stop that
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provides an effective barrier against the spread of fire, smoke,
and gases as specified in Section 07 84 00, FIRESTOPPING.
Completely fill and seal clearances between raceways and openings
with the firestopping materials.

b. Waterproofing: At floor penetrations, completely seal clearances
around the pipe and make watertight with sealant as specified in
Section 07 92 00, JOINT SEALANTS. Bio-based materials shall be
utilized when possible.

c. Acoustical sealant: Where pipes pass through sound rated walls,
seal around the pipe penetration with an acoustical sealant that
is compliant with ASTM C919.

8. Mechanical press-connect fitting connections shall be made in
accordance with the manufacturer’s installation instructions. The
tubing shall be fully inserted into the fitting and the tubing
marked at the shoulder of the fitting. The Ffitting alignment shall
be checked against the mark on the tubing to assure the tubing is
fully engaged (inserted) in the fitting. Ensure the tube is
completely inserted to the fitting stop (appropriate depth) and
squared with the fitting prior to applying the pressing jaws onto
the fitting. The joints shall be pressed using the tool(s) approved
by the manufacturer. Minimum distance between fittings shall be in
accordance with the manufacturer’s requirements. When the pressing
cycle is complete, visually inspect the joint to ensure the tube has
remained fully inserted, as evidenced by the visible insertion mark.

B. Domestic Water piping shall conform to the following:

1. Grade all lines to facilitate drainage. Provide drain valves at
bottom of risers and all low points in system. Design domestic hot
water circulating lines with no traps.

2. Connect branch lines at bottom of main serving fixtures below and
pitch down so that main may be drained through fixture. Connect
branch lines to top of main serving only fixtures located on floor
above.

3.2 TESTS
A. General: Test system either in its entirety or in sections. Submit
testing plan to COR 10 working days prior to test date.
B. Potable Water System: Test after installation of piping and domestic
water heaters, but before piping is concealed, before covering is
applied, and before plumbing fixtures are connected. Fill systems with
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water and maintain hydrostatic pressure of 1035 kPa (150 psig) gage for
two hours. No decrease in pressure is allowed. Provide a pressure gage
with a shutoff and bleeder valve at the highest point of the piping
being tested. Pressure gauge shall have 1 psig increments.

C. Re-agent Grade Water Systems: Fill system with water and maintain
hydrostatic pressure of 1380 kPa (200 psig) gage during inspection and
prove tight.

D. All Other Piping Tests: Test new installed piping under 1-1/2 times
actual operating conditions and prove tight.

E. The test pressure shall hold for the minimum time duration required by
the applicable plumbing code or authority having jurisdiction.

3.3 STERILIZATION
A. After tests have been successfully completed, thoroughly flush and
sterilize the iInterior domestic water distribution system in accordance
with AWWA C651.
B. Use liquid chlorine or hypochlorite for sterilization.
3.4 COMMISSIONING
A. Provide commissioning documentation in accordance with the requirements
of Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS.
B. Components provided under this section of the specification will be
tested as part of a larger system.
3.5 DEMONSTRATION AND TRAINING
A. Provide services of manufacturer’s technical representative for two
hours to instruct VA Personnel in operation and maintenance of the

system.

B. Submit training plans and instructor qualifications in accordance with
the requirements of Section 22 08 00, COMMISSIONING OF PLUMBING
SYSTEMS.

- - -END-=- - -
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SECTION 28 26 00
ELECTRONIC PERSONAL PROTECTION SYSTEM (EPPS)

PART 1 — GENERAL
1.1 DESCRIPTION

Provide and install complete Duress-Panic Alarms, Emergency Phones/
Call-Boxes, and Intercom Systems, hereafter referred to as EPPS System.

1.2 RELATED WORK

A
B.
C.

P.

For firestopping application and use, Section 07 84 00, FIRESTOPPING.
For labeling and signs, Section 10 14 00, SIGNAGE.

For parking equipment requirements, Section 11 12 00, PARKING CONTROL
EQUIPMENT.

For connections, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER
CONDUCTORS AND CABLES (600 VOLTS AND BELOW).

For infrastructure, Section 26 05 36, CABLE TRAYS FOR ELECTRICAL
SYSTEMS.

For other communication systems, Section 27 05 11, REQUIREMENTS FOR
COMMUNICATIONS INSTALLATIONS.

For grounding of equipment, Section 27 05 26, GROUNDING AND BONDING FOR
COMMUNICATIONS SYSTEMS.

For infrastructure, Section 26 05 33, RACEWAY AND BOXES FOR ELCTRICAL
SYSTEMS.

For cabling requirements, Section 27 15 00, COMMUNICATIONS HORIZONTAL
CABLING.

For routing requirements, Section 27 31 31, VOICE COMMUNICATIONS
SWITCHING AND ROUTING EQUIPMENT - EXTENSION.

For integration with PACS, Section 28 13 11, PHYSICAL ACCESS CONTROL
SYSTEM (PACS).

For integration with IDS, Section 28 16 11, INTRUSION DETECTION SYSTEM
(IDS).

For security cameras, Section 28 23 00, VIDEO SURVEILLANCE.

For monitoring of equipment, Section 28 13 16, ACCESS CONTROL SYSTEM
AND DATABASE MANAGEMENT .

For Warranty of Construction, Section 00 72 00, GENERAL CONDITIONS.
For General Requirements, Section 01 00 00, GENERAL REQUIREMENTS.

1.3 QUALITY ASSURANCE

A.

The Contractor shall be responsible for providing, installing, and the
operation of the EPPS System as shown. The Contractor shall also
provide certification as required.
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B.
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The security system shall be installed and tested to ensure all
components are fully compatible as a system and can be integrated with
all associated security subsystems, whether the security system is
stand-alone or a part of a complete Information Technology (IT)
computer network.

The Contractor or security sub-contractor shall be a licensed security
Contractor as required within the state or jurisdiction of where the
installation work is being conducted.

1.4 SUBMITTALS

A

C.

Submit below items in conjunction with Master Specification Sections 01
33 23, SHOP DRAWING, PRODUCT DATA, AND SAMPLES, and Section 02 41 00,
DEMOLITION.
Provide certificates of compliance with Section 1.3, Quality Assurance.
Provide a pre-installation and as-built design package in both
electronic format and on paper, minimum size 48 x 48 inches (1220 x
1220 millimeters); drawing submittals shall be per the established
project schedule.
Pre-installation design and as-built packages shall include, but not be
limited to:
1. Index Sheet that shall:
a. Define each page of the design package to include facility name,
building name, floor, and sheet number.
b. Provide a list of all security abbreviations and symbols.
c. Reference all general notes that are utilized within the design
package.
d. Specification and scope of work pages for all security systems
that are applicable to the design package that will:

1) Outline all general and job specific work required within the
design package.

2) Provide a device identification table outlining device
Identification (ID) and use for all security systems equipment
utilized in the design package.

2. Drawing sheets that will be plotted on the individual floor plans or
site plans shall:
a. Include a title block as defined above.
b. Define the drawings scale in both standard and metric
measurements.

c. Provide device identification and location.
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d. Address all signal and power conduit runs and sizes that are
associated with the design of the electronic security system and
other security elements (e.g., barriers, etc.).

e. ldentify all pull box and conduit locations, sizes, and fill
capacities.

f. Address all general and drawing specific notes for a particular
drawing sheet.

3. A riser drawing for each applicable security subsystem shall:

a. Indicate the sequence of operation.

b. Relationship of integrated components on one diagram.

c. Include the number, size, identification, and maximum lengths of
interconnecting wires.

d. Wire/cable types shall be defined by a wire and cable schedule.
The schedule shall utilize a lettering system that will
correspond to the wire/cable it represents (example: A = 18 AWG/1
Pair Twisted, Unshielded). This schedule shall also provide the
manufacturer’s name and part number for the wire/cable being
installed.

4_ A system drawing for each applicable security system shall:

a. ldentify how all equipment within the system, from main panel to
device, shall be laid out and connected.

b. Provide full detail of all system components wiring from point-
to-point.

c. ldentify wire types utilized for connection, interconnection with
associate security subsystems.

d. Show device locations that correspond to the floor plans.

e. All general and drawing specific notes shall be included with the
system drawings.

5. A schedule for all of the applicable security subsystems shall be
included. All schedules shall provide the following information:

a. Device ID.

b. Device Location (e.g. site, building, floor, room number,
location, and description).

c. Mounting type (e.g. Fflush, wall, surface, etc.).

d. Power supply or circuit breaker and power panel number.

6. Detail and elevation drawings for all devices that define how they
were installed and mounted.
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E.

Pre-installation design packages shall be reviewed by the Contractor
along with a VA representative to ensure all work has been clearly
defined and completed. All reviews shall be conducted in accordance
with the project schedule. There shall be four (4) stages to the review
process:

1. 35 percent

2. 65 percent

3. 90 percent

4. 100 percent

Provide manufacturer security system product cut-sheets. Submit for
approval at least 30 days prior to commencement of formal testing, a
Security System Operational Test Plan. Include procedures for
operational testing of each component and security subsystem, to
include performance of an integrated system test.

Submit manufacture’s certification of Underwriters Laboratories, Inc.
(UL) listing as specified. Provide all maintenance and operating
manuals per the VA General Requirements, Section 01 00 00, GENERAL
REQUIREMENTS.

1.5 PUBLICATIONS

A

The publications listed below (including amendments, addenda,

revisions, supplement, and errata) form a part of this specification to

the extent referenced. The publications are referenced in the text by

the basic designation only.

American National Standards Institute (ANSI):

ANSI S3.2-99._........... Method for measuring the Intelligibility of
Speech over Communications Systems

Department of Justice American Disability Act (ADA)

28 CFR Part 36.......... ADA Standards for Accessible Design

National Fire Protection Association (NFPA):

70-05. ... National Electrical Code

National Electrical Manufactures Association (NEMA)

250-03. .. Enclosures for Electrical Equipment (1000 Volts
Maximum)

Underwriters Laboratories, Inc. (UL):

305-00. . ii e eaeaas Standard for Panic Hardware
444-02. . o e e e Communications Cables
636-95. . .. ... Standard for Holdup Alarm Units and Systems

Uniform Federal Accessibility Standards (UFAS), 1984
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1.6 WARRANTY OF CONSTRUCTION.

Warrant EPPS System work subject to the Article “Warranty of
Construction” of Section 00 72 00, GENERAL CONDITIONS.

PART 2 — PRODUCTS

2.1 EQUIPMENT AND MATERIALS

A. General:

1.

All equipment shall be rated for continuous operation.
Environmental conditions (i.e. temperature, humidity, wind, and
seismic activity) shall be taken under consideration at each
facility and site location prior to installation of the equipment.
All equipment shall operate on a 120 volts alternating current
(VAC); 60 Hz Alternating Current (AC) power system unless documented
otherwise in subsequent sections listed within this spec. All
equipment shall have a battery back-up source of power that will
provide 12 hours (hrs.) of run time in the event of a loss of
primary power to the security systems until a backup generator comes
on-line.

The EPPS systems shall be designed, installed, and programmed in a
manner that will allow for easy of operation, programming,
servicing, maintenance, testing, and upgrading of the system.

The Contractor shall provide the Contracting Officer with written
verification, that the type of wire/cable being provided is
recommended and approved by the OEM. Cabling shall meet the
interconnecting wiring requirements of NFPA 70, National Electrical
Code. The Contractor is responsible for providing the correct
protection cable duct and/or conduit and wiring.

When interfacing with other communications or security subsystems
the Contractor shall utilize interfacing methods that are approved
by the Contracting Officer. At a minimum, an acceptable interfacing
method requires not only a physical and mechanical connection; but
also a matching of signal, voltage, and processing levels with
regard to signal quality and impedance. The interface point must
adhere to all standards described herein.

Systems shall be scaleable, not vendor specific, and allow expansion
as required.

Wireless systems shall use ultrasonic, infrared and radio frequency
waves to link distributed transmitters and receivers. Specific
characteristics of particular facility will determine best
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application. Contractor is responsible for determining best system
using prediction program to determine where readable signals can be
obtained and identify “dead spots”.

8. All hardwired alarms, switches, and junction boxes shall be
protected from tampering and include line supervision.

9. The installation and placement of intercom units and emergency-call
boxes in strategic locations shall also require that signage be
posted near these devices. The signage, in accordance with Section
10 14 00, SIGNAGE shall communicate the location of the device and
its unique identification number, and brief instruction on how to
access/use the device. The signhage may appear on the device, on a
pole or wall near the device location and shall be printed in a
manner that is easily read during daylight and hours of darkness.

2.2 EQUIPMENT ITEMS

A

B.

All systems shall be designed to provide continuous electrical
supervision of the complete and entire system.

Noise filters and surge protectors shall be provided for all
intercommunications equipment to ensure protection from primary AC
power surges and to ensure noise interference is not induced into low
voltage data circuits.

All alarm and initiating and signaling circuits shall be supervised for
open circuits, short circuits, and system grounds. Main and
Uninterrupted Power Supply (UPS) power circuits shall be supervised for
any change in operating conditions (e.g. low battery, primary to back
up battery, and UPS online). When an open, short or ground occurs in
any system circuit, an audible and visual fault alarm signal shall be
initiated at the master control station and all remote locations.
Control Unit: Shall consist of the components to constantly monitor and
verify alarm activation; identify zone of activation and location of
activation.

Audible Signal Device for Duress-Panic: Provides alarm activation and
audible sound for alarms, as well as supervisory and trouble signals
that shall be distinctive.

Assessment: This capability shall consist of electronic devices
required to visually and audibly verify the validity of alarms.
Assessment also includes providing indication of tampering, fail-safe,

low battery, and power losses.
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G.

Alarm Monitoring and Reporting: Shall annunciate information to at
least two (2) separate locations. The alarms shall maintain the
capability to respond with local and remote visible and audible signals
upon activation of an alarm. The alarms shall have the capability of
operating in a silent mode, alerting personnel monitoring the system
that the device has been activated.

The intercom and emergency call-box systems shall be provided with

normally acceptable speech intelligibility, defined as a score of at

least 70% in accordance with ANSI S3.2

Master Stations for Emergency Call Box and Security Intercoms:

1. All master stations shall have a "call-in" switch to provide an
audible and visual indication of incoming calls from remote
stations. Individual visual indication shall identify the calling
station and status, and remain actuated until a call is answered by
a master station.

2. Master stations shall be equipped with a handset with a switch for
private conversations.

3. Intercom master stations shall also have an all-call feature, and
have the ability to receive video from a video intercom unit.

4. Master stations shall have the capability to selectively communicate
with any remote station by actuating assigned station number on a
keypad or select button for that station.

5. Master stations may be standalone or can be integrated with the
Access Control System and Database Management. The Contractor will
be responsible for the integration of the Master station with the
Access Control System and Database Management in accordance with OEM
instructions and Section 28 13 16, ACCESS CONTROL SYSTEM AMD
DATABASE MANAGEMENT .

Duress-Panic Alarms:

1. Housing shall be a rugged corrosion-resistant housing of stainless
steel or Acrylonitrile Butadiene Styrene (ABS) molded plastic or
similar material that is weather and dust proof.

2. Actuating device shall include a minimum of a plunger button whose
head is recessed from the face/front edge of the housing and be
designed to avoid accidental activation using switch guard or
multiple buttons (i.e., requires pressing two (2) buttons

simultaneously)
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Wireless stationary devices will meet the same specifications as
Personal Duress/Panic Alarms.

Alarm switch/button shall lock-in upon activation until manually
reset with key or manufacture provided device.

The switch shall be a positive-acting, double-pole, and double-throw
switch.

Duress/Panic alarms shall meet UL 305 Standard for Panic Alarms. To
reduce the possibility of false alarms and ensure installation
functionality UL 636 Standard for Holdup Alarms standards shall be
met.

Alarms used for concealed application requires silent alarm
notification to a monitoring station. They shall annunciate at the
Access Control System and Database Management, monitored by a
central station or direct connect to local police, depending on
local ordinance requirements.

Shall be capable of being mounted for hand or foot use in a manner
that is unable to be viewed by the public. Larger systems use a
computer that intercepts and processes alarms and displays them on a
monitor. The central computer can make an announcement over facility
hand held radios, pagers or telephones, or at the Access Control
System and Database Management so that the other security personnel
can be immediately notified. These systems shall be hardwired.
Components:

a. Transmitter

b. Locator subsystem

c. Receiver

d. Software

Wiring will be four (4) conductor #18 American Wire Gauge (AWG).
Duress-Panic Alarm Technical Characteristics:

Temperature Range 0° to 110°F (-17.8°C to 43.3°0C)
Nominal Voltage 12 V DC @ 6 mA

Current Max 8 mA

Operational Voltage 7V DC to 15 V DC

Operational life Rated for 0,000 activations
Battery Activations 500
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Actuator Dual button plunger with
activation lock

LED Bi-color — on and activated

K. Emergency Call Box Enclosures:

1.

5.

Consist of remote call stations, master station and a telephone
Private Branch Exchange (PBX). They shall have two-way voice
communications. Calls are directed to a pre-programmed extension.
These systems are effective for a multi-facility environment or
stand-alone facility with a parking structure or large parking lot.
In addition, they may contain built-in CCTV system capabilities or
can be integrated to work with standalone CCTV systems.

Emergency Call Boxes will be housed in an National Electric
Manufactures Association (NEMA) 250 Enclosures for Electrical
Equipment compliant enclosures. Call-box enclosure shall include
blue light/or similar strobe mounted behind or on top of the call
box: A blue light or color lit strobe shall be activated (e.g. to
inform others visually that assistance is required) when the
emergency switch/button/phone is pressed/taken off-hook and shall
flash for the duration of a call.

The faceplate shall be constantly lit by ultra bright LEDs.
Enclosure and bracket system shall be designed to resist extreme
weather conditions and constructed of weather resistant stainless
steel.

Emergency Call Box Enclosure Technical Characteristics:

Construction Minimum 11 gauge stainless steel
Impact resistant polycarbonate window
for lights

Mounting Wall, pole or Kkiosk

Power 120 VAC: 44 Watts Maximum or

24 VDC: 18 Watts Maximum

Lighting Strobe: 1.5 million candlepower

70 flashes per minute.
Blue Light: 7 watt high efficiency
10,000 hour compact fluorescent.

Faceplate Light: Ultra bright LEDs
100,000 hour lifetime.

28 26 00 - 9

09-2011



564-17-102

Gazebo and Walking Trail 09-2011

L. Emergency Call Boxes:

1.

Emergency Call Box shall be indoor/outdoor-rated, Uniform Federal
Accessibility Standards (UFAS) and Americans with Disability Act
(ADA) compliant, and provide hands-free usage. Phone shall also
include cast metal raised letter and Braille signage for UFAS/ADA
compliance.

Emergency Call Box shall include built-in auto-dialer that dials two
(2) numbers: if first number doesn®"t answer, automatically dials a
second number.

The System shall include auto-answer to allow for monitoring and
initiating calls with an Emergency Phone.

Emergency Call Box shall use flush mount enclosure (FME,) shall
include two (2) piece housing construction with full front lip to
allow tight gasket seal between the speakerphone and enclosure.
Screws shall be tamper free.

When activated the Emergency Call Box shall automatically place a
call to the pre-programmed number(s). If the number is busy it
should automatically call a second number.

The electronics enclosure shall be capable of using interchangeable
faceplates: a single-button faceplate, a two-button faceplate, or a
two-button faceplate with keypad.

The system shall use a “plain old telephone service” (POTS) line or
analog PBX and shall be capable of integration with existing CCTV
and Access Control System and Database Management via software at
the SMS head-end.

Depending on distance and existing phone line capabilities, RF or
use of wireless phone connections may be considered. The Contractor
and Contracting Officer shall select appropriate system based on
facility telecommunication system capabilities and desired system
requirements.

Monitoring/Diagnostic capability at control and monitoring stations
shall include the capability to automatically poll each Emergency
Call Box, report incoming calls, identify location, and keep
permanent records of all events with the use of a Windows based
compatible software package and shall also meet the requirements of

the Security Management System (SMS).
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IT speaker/handset stations are used, lifting the handset shall

automatically cut out the loudspeaker in the station and all

conversation shall be carried through the handset. Where noise does

not exceed 55 dB, hands-free operations may be performed from

distances up to 20 feet (ft.) (6.096 m). In higher noise

environments only a talk-listen switch shall be utilized.

IT system iIs a hardware type master station it shall be capable of:

a. LED display of identification code for emergency phones;

b. Indicate whether call was initiated by pushing button or by an
auxiliary device;

c. Include RJ11 ports for connection to telephone line and standard
telephone; and

d. Powered by 9 VDC, 500mA power supply that connects to 120 volt
alternating current (VAC).

System shall include auto-answer to allow security to monitor and

initiate calls with Emergency Call Box.

Contractor shall provide the capability to connect up to 8 phones on

one (1) phone line while retaining ability to call each phone

individually and without affecting performance. System shall also be

able to create a closed system without need for any phone lines.

The System shall include the capability to record a message

identifying the location of the caller.

It shall remotely be able to adjust speakerphone & microphone

sensitivity.

Emergency Call Box Technical Characteristics:

Construction 12 gauge (2.8mm) #4 brushed stainless
steel face plate

Operating Temperature | -4°F to +149°F (-20°C to +65°C)

Communication 2-way hands-free communication

Digital Capacity Up to 18 digits, including pauses, for
each of two (2) phone numbers

Dialing Speed Minimum 10 tones per second

Power Source Phone line powered (requires 20mA at
24 v off-hook)

Connection Parallel tip and ring connected to
RJ11 connector for quick installation

Memory Erasable Programmable Read-only Memory
(EPROM)
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Circuit Protection

Lightening suppressed and full wave
polarity guarded

Programming

Non-volatile EEPROM programming can be
done from any telephone.

No battery back-up needed

Wiring Requirements

1 twisted-shielded pair (gauge depends
on distance)

Camera Option for pin-hole color camera or
Integration with existing CCTV

LED Call confirmation

Activation Sound or 1.5 in. minimum piezoelectric
button

Labeling “Push for Help” or “Emergency”

M. Strobes and Beacon:

1. Used for visual recognition of device activation once an emergency
phone or intercom is activated.

and quick location of the caller.

2. Strobes and Beacons Technical Characteristics:

They provide unit identification

STROBE

Input Voltage

10.5 — 28 VDC or VAC

Input Current

Average 1 amp

Input Current

Peak 3 amp

Intensity

1,000,000 candlepower

Control Circuit Output

2 mA max

Flash Rate

60 — 75 times per minute

BEACON

Input Voltage

10.5 - 28 VAC or VDC

Input Current

@24.0 : 427 MA

N. Security Intercoms:

1. Shall be utilized to assist in controlling entry to a site, parking
lot, facility, main and alternate entries,

loading dock areas. They

09-2011

are also used for emergencies. These systems shall have both two-way

voice communications and video (CCTV) capabilities built in.

Intercoms may also have key-pads that allow for specific call

connections or may provide a directory. These systems consist of
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both remote and master stations. Intercom shall be externally
powered for distances over 1,500 feet (457.2 meters) (m) from the
master control unit.

The Intercom shall be programmable from a remote location and have a
three number dialing capability per activation button, or include a
keypad for dialing authorized and published extensions.

The Intercom shall have an internally mounted electronics enclosure
and auxiliary power.

The Contractor shall be responsible for integration of intercom with
auxiliary output to electronic or magnetic door releases, as well as
CCTV, as required.

Security Intercom Technical Characteristics:

Construction 12 gauge (2-8mm) #4 brushed stainless
steel face plate

Operating Temperature | -4°F to +149°F (-20°C to +65°C)

Communication 2-way hands-free communication

Digital Capacity Up to 18 digits, including pauses, for
each of two (2) phone numbers

Dialing Speed Minimum 10 tones per second

Power Source Phone line powered or PBX

Connection Parallel tip and ring connected to
RJ11 connector for quick installation

Memory EPROM

Circuit Protection Lightening suppressed and full wave

polarity guarded

Programming Non-volatile EEPROM programming can be
done from any telephone.

No battery back-up needed

Wiring Requirements 1 twisted-shielded pair (gauge depends
on distance)

Camera Option for pin-hole color camera or

Integration with existing CCTV

LED Call confirmation

Activation 1.5 in. (38.1mm) minimum piezoelectric
button

Labeling “Information” or “Help”
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2.3 INSTALLATION KIT

Al

General: A kit shall be provided that, at a minimum, includes all
connectors and terminals, labeling systems, barrier strips, wiring
blocks or wire wrap terminals, heat shrink tubing, cable ties, solder,
hangers, clamps, bolts, etc., required to accomplish a neat and secure
installation. Unfinished or unlabeled wire connections will not be
allowed. Contractor shall turn over to the Contracting Officer all
unused and partially opened installation kit boxes, coaxial cable
reels, conduit, cable tray, and/or cable duct bundles, wire rolls, and
physical installation hardware. This is an acceptable alternate to the
individual spare equipment requirement as long as the minimum spare
items are provided in this count. The following installation sub-kits
are required as a minimum:

System Grounding:

1. The grounding kit shall include all cable in accordance with UL 444
Communications Cables, and installation hardware required. All
grounding will be according to the NEC.

2. This includes, but is not limited to:

a. Coaxial Cable Shields

b. Control Cable Shields
c. Data Cable Shields
d. Conduits

e. Cable Duct

f. Cable Trays

g- Power Panels
h. Connector Panels

Coaxial Cable: The coaxial cable kit shall include all coaxial

connectors, cable tying straps, heat shrink tabbing, hangers, clamps,

etc., required to accomplish a neat and secure installation.

Wire And Cable: The wire and cable kit shall include all connectors and

terminals, barrier straps, wiring blocks, wire wrap strips, heat shrink

tubing, tie wraps, solder, hangers, clamps, labels etc., required to
accomplish a neat and orderly installation.

Equipment Interface: The equipment interface kit shall include any item

or quantity of equipment, cable, mounting hardware and materials needed

to interface Systems and Subsystems according to the OEM requirements
and this specification.
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F.

Labels: The labeling kit shall include any item or quantity of labels,
tools, stencils, and materials needed to label each subsystem according
to the OEM requirements, as-installed drawings, and this specification.
Documentation: The documentation kit shall include any item or quantity
of items, computer discs, as installed drawings, equipment,
maintenance, and operation manuals, and OEM materials needed to
correctly provide the system documentation as required by this document

and explained herein.

PART 3 — EXECUTION
3.1 INSTALLATION

A

System installation shall be installed in accordance with NFPA 731
Standards for the Installation of Electric Premises Security Systems
and appropriate installation manual for each type of subsystem
designed, engineered, and installed.

The location and type of duress, intercom, or call-box to be installed
will be in accordance with physical security requirements unique to
each VA facility.

For EPPS systems (i.e. use current panic/duress and emergency call
boxes) that can operate through existing VA facility telephone system
lines, software programming and hardware, refer to Section 27 51 23,
INTERCOMMUNICATIONS AND PROGRAM SYSTEMS to integrate additional EPPS
equipment.

Concealed duress/panic devices shall be mounted in such a way that
their location is only known by the person having knowledge of the
activating device location. No wiring shall be exposed to identify the
location of the activation device.

Floor mounted duress alarms shall be attached to millwork on floor.
When mounted under millwork, wiring shall be routed in millwork to
conduit system via flexible conduit.

Hard-wired switches shall be wired to individual alarm points within
the Advanced Processing Controller (apC).

Wall and post mounted stations shall be mounted to meet UFAS/ADA
requirements and use tamper proof bolts and screws. Testing will be
finished before installation of fasteners.

Cleaning: Subsequent to installation, clean each system component of
dust, dirt, grease, or oil incurred during installation In accordance

to manufacture instructions.

28 26 00 - 15



564-17-102 Gazebo and Walking Trail 09-2011

1. Provisions shall be made for systems in high-noise areas or areas with
electrical interference environments.

J. Adjustment/Alignment/Synchronization: Contractor shall prepare for
system activation by following manufacturer’s recommended procedures
for adjustment, alignment, or programming. Prepare each component in
accordance with appropriate provisions of the component’s installation,
operations, and maintenance instructions.

3.2 TESTS AND TRAINING
All testing and training shall be compliant with the VA General
Requirements, Section 01 00 00, GENERAL REQUIREMENTS.
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SECTION 31 20 11
EARTHWORK (SHORT FORM)

PART 1 - GENERAL
1.1:DESCRIPTION:

This section specifies the requirements for furnishing all equipment,
materials, labor and techniques for earthwork including excavation,
Ffill, backfill and site restoration utilizing fertilizer, seed and/or

sod.

1.2 DEFINITIONS:

Al

D.

Unsuitable Materials:

1. Fills: Topsoil, frozen materials; construction materials and
materials subject to decomposition; clods of clay and stones larger
than 75 mm (3 inches); organic materials, including silts, which are
unstable; and inorganic materials, including silts, too wet to be
stable.

2. Existing Subgrade (except footings): Same materials as above
paragraph, that are not capable of direct support of slabs,
pavement, and similar items, with the possible exception of
improvement by compaction, proofrolling, or similar methods of
improvement.

3. Existing Subgrade (footings only): Same as Paragraph 1, but no fill
or backfill. If materials differ from design requirements, excavate
to acceptable strata subject to Resident Engineer®s approval.

Earthwork: Earthwork operations required within the new construction

area. It also includes earthwork required for auxiliary structures and

buildings and sewer and other trenchwork throughout the job site.

Degree of Compaction: Degree of compaction is expressed as a percentage

of maximum density obtained by the test procedure presented in ASTM

D698 Method A.

The term Fill means fill or backfill as appropriate.

1.3 RELATED WORK:

A

B.

Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

Safety Requirements and blasting operations : Section 00 72 00,
GENERAL CONDITIONS, Article, ACCIDENT PREVENTION.
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C.

Protection of existing utilities, fire protection services, existing
equipment, roads, and pavements: Section 01 00 00, GENERAL
REQUIREMENTS.

Subsurface Investigation: Section 01 00 00, GENERAL REQUIREMENTS,
Article, PHYSICAL DATA.

Foundation System Requirements: Section 31 62 00, DRIVEN PILES, Section
31 63 16, AUGER CAST GROUT PILES, Section 31 63 26, DRILLED CAISSONS,
FLOWABLE FILL, Section 31 23 23.33.

1.4 CLASSIFICATION OF EXCAVATION:

A

Unclassified Excavation: Removal and disposal of pavements and other
man-made obstructions visible on the surface; utilities, and other
items including underground structures indicated to be demolished and
removed; together with any type of materials regardless of character of
material and obstructions encountered.

Classified Excavation: Removal and disposal of all material not defined

as rock.

Rock Excavation:

1. Solid ledge rock (igneous, metamorphic, and sedimentary rock).

2. Bedded or conglomerate deposits so cemented as to present
characteristics of solid rock which cannot be excavated without
blasting; or the use of a modern power excavator (shovel, backhoe,
or similar power excavators) of no less than 0.75 m3 (1 cubic yard)
capacity, properly used, having adequate power and in good running
condition.

3. Boulders or other detached stones each having a volume of 0.4 m3
(1/2 cubic yard) or more.

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATION:

Measurement: The unit of measurement for excavation and borrow will be
the cubic yard, computed by the average end area method from cross
sections taken before and after the excavation and borrow operations,
including the excavation for ditches, gutters, and channel changes,
when the material is acceptably utilized or disposed of as herein
specified. Quantities should be computed by a Registered Professional
Land Surveyor or Registered Civil Engineer, specified in Section 01 00
00, GENERAL REQUIREMENTS. The measurement will include authorized
excavation for rock, authorized excavation of satisfactory subgrade
soil, and the volume of loose, scattered rocks and boulders collected
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within the limits of the work; allowance will be made on the same basis

for selected backfill ordered as replacement. The measurement will not

include the volume of subgrade material or other material used for
purposes other than directed. The volume of overburden stripped from
borrow pits and the volume of excavation for ditches to drain borrow
its, unless used as borrow material, will not be measured for payment.

The measurement will not include the volume of any excavation performed

prior to taking of elevations and measurements of the undisturbed

grade.
1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION:

A. Measurement: Cross section and measure the uncovered and separated
materials, and compute quantities by the Registered Professional Land
Surveyor or Registered Civil Engineer, specified in Section 01 00 00,
GENERAL REQUIREMENTS. Do not measure quantities beyond the following
limits:

1. 300 mm (12 inches) outside of the perimeter of formed footings.

2. 600 mm (24 inches) outside the face of concrete work for which forms
are required, except for footings.

3. 150 mm (6 inches) below the bottom of pipe and not more than the
pipe diameter plus 600 mm (24 inches) in width for pipe trenches.

4. The outside dimensions of concrete work for which no forms are
required (trenches, conduits, and similar items not requiring
forms).

B. Payment: No separate payment shall be made for rock excavation
quantities shown. The contract price and time will be adjusted for
overruns or underruns in accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as
applicable. NOT APPLICABLE.

B. Payment for Differing Site Conditions: When rock excavation, as
classified, is encountered, the contract price and time will be
adjusted in accordance with Articles, DIFFERING SITE CONDITIONS,
CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.

1.7 SUBMITTALS:

A. Submit In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Rock Excavation Report:

1. Certification of rock quantities excavated.

2. Excavation method.
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3. Labor.

4. Equipment.

5. Land Surveyor®s or Civil Engineer®s name and official registration
stamp.

6. Plot plan showing elevations.

Contractor shall submit procedure and location for disposal of unused

satisfactory material. Proposed source of borrow material. Notification

of encountering rock in the project. Advance notice on the opening of

excavation or borrow areas. Advance notice on shoulder construction for

rigid pavements.

Furnish to Resident Engineer, soil samples, suitable for laboratory
tests, of proposed off site or on site fill material.
Qualifications of the commercial testing laboratory or Contractor’s
Testing facility shall be submitted.

1.8 APPLICABLE PUBLICATIONS:

A

B.

C.

D.

Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.

American Nursery and Landscape Association (ANLA):

2004 . .o American Standard for Nursery Stock

American Association of State Highway and Transportation Officials

(AASHTO) :

T99-10. . oo i i a o Moisture-Density Relations of Soils Using a 2.5
kg (5.5 Ib) Rammer and a 305 mm (12 inch) Drop

T180-10. .. oo Standard Method of Test for Moisture-Density

Relations of Soils Using a 4.54-kg [10 1b]
Rammer and a 457 mm (18 inch) Drop
American Society for Testing and Materials (ASTM):

C33-03. . i a o Concrete Aggregate

D698-el. . . ... .. .. ....... Laboratory Compaction Characteristics of Soil
Using Standard Effort

D1140-00. ... ... Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve

D1556-00. ... ... ... ..... Standard Test Method for Density and Unit

Weight of Soil in Place by the Sand-Cone Method
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E.

D1557-09. ..o eiii i Laboratory Compaction Characteristics of Soil
Using Modified Effort

D2167-94 (2001)......... Standard Test Method for Density and Unit
Weight of Soil in Place by the Rubber Balloon
Method

D2487-06. .. cccceeaaa.. Standard Classification of Soil for Engineering

Purposes (Unified Soil Classification System)
D6938-10. ... .. ... o-... Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods
(Shallow Depth)
Standard Specifications of (Arkansas) State

Department of Transportation, latest revision.

PART 2 - PRODUCTS
2.1 MATERIALS:

AL

Fills: Materials approved from on site and off site sources having a
minimum dry density of 1760 kg/m3 (110 pcf), a maximum Plasticity Index
of 6, and a maximum Liquid Limit of 30.

. Granular Fill:

1. Under concrete slab, granular fill shall consist of clean, poorly
graded crushed rock, crushed gravel, or uncrushed gravel placed
beneath a building slab with or without a vapor barrier to cut off
the capillary flow of pore water to the area immediately below.

Fine aggregate grading shall conform to ASTM C33 with a maximum of 3
percent by weight passing ASTM D1140, 75 micrometers (No. 200)
sieve, and no more than 2 percent by weight passing the 4.75 mm (No.
4) size sieve.

2. Bedding for sanitary and storm sewer pipe, crushed stone or gravel
graded from 13 mm (1/2 inch) to 4.75 mm (No. 4).

. Fertilizer: (5-10-5) delivered to site in unopened containers that

clearly display the manufacturer®s label, indicating the analysis of
the contents.

. Seed: Grass mixture comparable to existing turf delivered to site in

unopened containers that clearly display the manufacturer®s label,
indicating the analysis of the contents.

. Sod: Comparable species with existing turf. Use State Certified or

State Approved sod when available. Deliver sod to site immediately
after cutting and In a moist condition. Thickness of cut must be 19 mm
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J.

to 32 mm (374 inch to 1 1/4 inches) excluding top growth. There shall
be no broken pads and torn or uneven ends

Buried Warning and ldentification Tape: Polyethylene plastic and
metallic core or metallic-faced, acid- and alkali-resistant
polyethylene plastic warning tape manufactured specifically for warning
and identification of buried utility lines. Provide tape on rolls, 3
inch minimum width, color coded as specific below for the intended
utility with warning and identification imprinted in bold black letters
continuously over the entire tape length. Warning and identification
to read, “CAUTION, BURIED (intended service) LINE BELOW” or similar
wording. Color and printing shall be permanent, Unaffected by moisture
or soil. Warning tape color codes:

Red: Electric

Yellow: Gas, Oil, Dangerous Materials

Orange: Telephone and Other Communications

Blue: Water Systems
Green: Sewer Systems
White: Steam Systems
Gray: Compressed Ailr

Warning Tape for Metallic Piping: Acid and alkali-resistant
polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of tape shall be 0.076
mm (0.003 inch). Tape shall have a minimum strength of 10.3 MPa (1500
psi) lengthwise, and 8.6 MPa (1250 psi) crosswise, with a maximum 350
percent elongation.

Detectable Warning Tape for Non-Metallic Piping: Polyethylene
plastictape conforming to the width, color, and printing requirements
specified above. Minimum thickness of the tape shall be 0.102 mm
(0.004 inch). Tape shall have a minimum strength of 10.3 MPa (1500 psi)
lengthwise and 8.6 MPa (1250 psi) crosswise. Tape shall be
manufactured with integral wires, foil backing, or other means of
enabling detection by a metal detector when tape is buried up to 0.9
m(3 feet) deep. Encase metallic element of the tape in a protective
jJacket or provide with other means of corrosion protection.

Detection Wire For Non-Metallic Piping: Detection wire shall be
Insulated single strand, solid copper with a minimum of 12 AWG.
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PART 3 - EXECUTION
3.1 SITE PREPARATION:

A

Clearing: Clearing within the limits of earthwork operations as
described or designated by the Resident Engineer. Work includes removal
of trees, shrubs, fences, foundations, incidental structures, paving,
debris, trash and any other obstructions. Remove materials from the
Medical Center.

Grubbing: Remove stumps and roots 75 mm (3 inches) and larger diameter.
Undisturbed sound stumps, roots up to 75 mm (3 inches) diameter, and
nonperishable solid objects which will be a minimum of 900 mm (3 feet)
below subgrade or finished embankment may be left.

Trees and Shrubs: Trees and shrubs, not shown for removal, may be
removed from the areas within 4500 mm (15 feet) of new construction and
2250 mm (77-6") of utility lines if such removal is approved in advance
by the Resident Engineer. Remove materials from the Medical Center .
Trees and shrubs, shown to be transplanted, shall be dug with a ball of
earth and burlapped in accordance with the latest issue of the,
"American Standard for Nursery Stock', of the American Association of
Nurserymen, Inc. Transplant trees and shrubs to a permanent or
temporary position within two hours after digging. Maintain trees and
shrubs held in temporary locations by watering as necessary and feeding
semi-annually with liquid fertilizer with a minimum analysis of 5
percent nitrogen, 10 percent phosphorus and 5 percent potash. Maintain
plants moved to permanent positions as specified for plants in
temporary locations until the conclusion of the contract. Box, and
otherwise protect from damage, existing trees and shrubs which are not
shown to be removed in the construction area. Repair immediately damage
to existing trees and shrubs by trimming, cleaning and painting damaged
areas, including the roots, in accordance with standard industry
horticultural practice for the geographic area and plant species.
Building materials shall not be stored closer to trees and shrubs that
are to remain, than the farthest extension of their limbs.

Stripping Topsoil: Unless otherwise indicated on the drawings, the
limits of earthwork operations shall extend anywhere the existing grade
is filled or cut or where construction operations have compacted or
otherwise disturbed the existing grade or turf. Strip topsoil as
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defined herein, or as indicated in the geotechnical report, from within
the limits of earthwork operations as specified above unless
specifically indicated or specified elsewhere in the specifications or
shown on the drawings. Topsoil shall be fertile, friable, natural
topsoil of loamy character and characteristic of the locality. Topsoil
shall be capable of growing healthy horticultural crops of grasses.
Stockpile topsoil and protect as directed by the Resident Engineer.
Eliminate foreign material, such as weeds, roots, stones, subsoil,
frozen clods, and similar foreign materials, larger than 0.014 m3 (1/2
cubic foot) in volume, from soil as it is stockpiled. Retain topsoil on
the station. Remove foreign materials larger than 50 mm (2 inches) in
any dimension from topsoil used in final grading. Topsoil work, such as
stripping, stockpiling, and similar topsoil work, shall not, under any
circumstances, be carried out when the soil is wet so that the tilth of
the soil will be destroyed.

1. Concrete Slabs and Paving: Score deeply or saw cut to Insure a neat,
straight cut, sections of existing concrete slabs and paving to be
removed where excavation or trenching occurs. Extend pavement
section to be removed a minimum of 300 mm (12 inches) on each side
of widest part of trench excavation and insure final score lines are
approximately parallel unless otherwise indicated. Remove material
from the Medical Center.

Disposal: All materials removed from the property shall be disposed of

at a legally approved site, for the specific materials, and all

removals shall be in accordance with all applicable Federal, State and
local regulations. No burning of materials is permitted onsite.

3.2 EXCAVATION:

A

Shoring, Sheeting and Bracing: Shore, brace, or slope to it"s angle of
repose banks of excavations to protect workmen, banks, adjacent paving,
structures, and utilities, in compliance with OSHA requirements.

1. Extend shoring and bracing to the bottom of the excavation. Shore
excavations that are carried below the elevations of adjacent
existing foundations.

2. If the bearing of any foundation is disturbed by excavating,
improper shoring or removal of shoring, placing of backfill, and
similar operations, provide a concrete fill support in compliance
with Specification Section 31 23 23.33, FLOWABLE FILL, under
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B.

disturbed foundations, as directed by Resident Engineer, at no
additional cost to the Government. Do not remove shoring until
permanent work in excavation has been inspected and approved by
Resident Engineer.
Excavation Drainage: Operate pumping equipment , and/or provide other
materials, means and equipment as required, to keep excavations free
of water and subgrades dry, firm, and undisturbed until approval of
permanent work has been received from Resident Engineer. Approval by
the Resident Engineer is also required before placement of the
permanent work on all subgrades. When subgrade for foundations has
been disturbed by water, remove the disturbed material to firm
undisturbed material after the water is brought under control. Replace
disturbed subgrade in trenches by mechanically tamped sand or gravel.
When removed disturbed material is located where it is not possible to
install and properly compact disturbed subgrade material with
mechanically compacted sand or gravel, the Resident Engineer should be
contacted to consider the use of flowable fill. Groundwater flowing
toward or into excavations shall be controlled to prevent sloughing of
excavation slopes and walls, boils, uplift and heave in the excavation
and to eliminate interference with orderly progress of construction.
French drains, sumps, ditches or trenches will not be permitted within
0.9 m (3 feet) of the foundation of any structure, except with specific
written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control measures
shall be taken by the time the excavation reaches the water level in
order to maintain the integrity of the in situ material. While the
excavation is open, the water level shall be maintained continuously,
at least (2 feet) below the working level. Operate dewatering system
continuously until construction work below existing water levels is
complete. Submit performance records weekly.Measure and record
performance of dewatering system at same time each day by use of
observation wells or piezometers installed in conjunction with the
dewatering system._Relieve hydrostatic head in pervious zones below
subgrade elevation in layered soils to prevent uplift.

Blasting: Blasting shall be permitted only when authorized by the
Resident Engineer. Blasting shall be done with explosives of such
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quantity and power, and fired in such sequence and locations as to not

injure personnel, damage or crack rock against which concrete is to be

placed, damage property, or damage existing work or other portions of

new work. The Contractor shall be responsible for damage caused by

blasting operations. The Contractor shall submit a Blasting Plan,

prepared and sealed by a registered professional engineer that includes

calculations for overpressure and debris hazard. Blasting mats shall

be provided and non-electric blasting caps shall be used. The

Contractor shall obtain written approval prior to performing any

blasting and shall notify the Resident Engineer 24 hours prior to

blasting. The plan shall contain provisions for storing, handling and

transporting explosives as well as for the blasting operations.

Blasting shall not be permitted.

Building Earthwork:

1. Excavation shall be accomplished as required by drawings and
specifications.

2. Excavate foundation excavations to solid undisturbed subgrade.

3. Remove loose or soft material to solid bottom.

4_ Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete, poured separately from the footings.

3. Do not tamp earth for backfilling in footing bottoms, except as
specified.

Trench Earthwork:

1. Utility trenches (except sanitary and storm sewer):

a. Excavate to a width as necessary for sheeting and bracing and
proper performance of the work.

b. Grade bottom of trenches with bell-holes, scooped-out to provide
a uniform bearing.

Cc. Support piping on suitable undisturbed earth unless a mechanical
support is shown. Unstable material removed from the bottom of
the trench or excavation shall be replaced with select granular
material placed in layers not exceeding 150 mm (6 inches) loose
thickness.

d. The length of open trench in advance of pipe laying shall not be
greater than is authorized by the Resident Engineer.

e. Provide buried utility lines with utility identification tape.
Bury tape 300 mm (12 inches) below finished grade; under
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pavements and slabs, bury tape 150 mm (6 inches) below top of
subgrade

Bury detection wire directly above non-metallic piping at a
distance not to exceed 300 mm (12 inches) above the top of pipe.
The wire shall extend continuously and unbroken, from manhole to
manhole. The ends of the wire shall terminate inside the
manholes at each end of the pipe, with a minimum of 0.9 m (3
feet) of wire, coiled, remaining accessible in each manhole. The
wire shall remain insulated over it"s entire length. The wire
shall enter manholes between the top of the corbel and the frame,
and extend up through the chimney seal between the frame and the
chimney seal. For force mains, the wire shall terminate in the
valve pit at the pump station end of the pipe.

Bedding shall be of the type and thickness shown. Initial
backfill material shall be placed and compacted with approved
tampers to a height of at least one foot above the utility pipe
or conduit. The backfill shall be brought up evenly on both
sides of the pipe for the full length of the pipe. Care shall be
taken to ensure thorough compaction of the fill under the
haunches of the pipe. Except as specified otherwise in the
individual piping section, provide bedding for buried piping iIn
accordance with AWWA C600, Type 4, except as specified herein.
Backfill to top of pipe shall be compacted to 95 percent of ASTM
D 698maximum density. Plastic piping shall have bedding to
spring line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inches), graded
stone, including a number of fill materials that have regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class Il: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded sands and
gravels containing small percentages of fines, generally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specified in ASTM
D 2487.

3) Clean, coarse-grained sand classified as //_____// in
accordance with Section //_____ //, //gradation //______ // of
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the //D0T// //State Standard// or //SW// //or// //SP// by ASTM
D 2487 for bedding and backfill as indicated.

4) Clean, coarsely graded natural gravel, crushed stone or a
combination thereof identified as having a classification of
GW or GP in accordance with ASTM D 2487 for bedding and
backfill as indicated. Maximum particle size shall not exceed
75 mm (3 inches).

2. Sanitary and storm sewer trenches:

a.

Trench width below a point 150 mm (6 inches) above top of the
pipe shall be 600 mm (24 inches) for up to and including 300 mm
(12 inches) diameter and four-thirds diameter of pipe plus 200 mm
(8 inches) for pipe larger than 300 mm (02 inches). Width of
trench above that level shall be as necessary for sheeting and
bracing and proper performance of the work.

The bottom quadrant of the pipe shall be bedded on suitable

undisturbed soil or granular fill. Unstable material removed from

the bottom of the trench or excavation shall be replaced with

select granular material placed in layers not exceeding 150 mm (6

inches) loose thickness.

1) Undisturbed: Bell holes shall be no larger than necessary for
jointing. Backfill up to a point 300 mm (12 inches) above top
of pipe shall be clean earth placed and tamped by hand.

2) Granular Fill: Depth of fill shall be a minimum of 75 mm (3
inches) plus one-sixth of pipe diameter below the pipe of 300
mm (12 inches) above top of pipe. Place and tamp Fill material
by hand.

Place and compact as specified the remainder of backfill using

acceptable excavated materials. Do not use unsuitable materials.

Use granular fill for bedding where rock or rocky materials are

excavated.

Provide buried utility lines with utility identification tape.

Bury tape 300 mm (12 inches) below finished grade; under

pavements and slabs, bury tape 150 mm (6 inches) below top of

subgrade

Bury detection wire directly above non-metallic piping at a

distance not to exceed 300 mm (12 inches) above the top of pipe.

The wire shall extend continuously and unbroken, from manhole to

manhole. The ends of the wire shall terminate inside the
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manholes at each end of the pipe, with a minimum of 0.9 m (3
feet) of wire, coiled, remaining accessible in each manhole. The
wire shall remain insulated over its entire length. The wire
shall enter manholes between the top of the corbel and the frame,
and extend up through the chimney seal between the frame and the
chimney seal. For force mains, the wire shall terminate in the
valve pit at the pump station end of the pipe.

Bedding shall be of the type and thickness shown. Initial

backfill material shall be placed and compacted with approved

tampers to a height of at least one foot above the utility pipe
or conduit. The backfill shall be brought up evenly on both
sides of the pipe for the full length of the pipe. Care shall be
taken to ensure thorough compaction of the fill under the
haunches of the pipe. Except as specified otherwise in the
individual piping section, provide bedding for buried piping in
accordance with AWWA C600, Type 4, except as specified herein.

Backfill to top of pipe shall be compacted to 95 percent of ASTM

D698 maximum density. Plastic piping shall have bedding to

spring line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inches), graded
stone, including a number of fill materials that have regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class I1: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded sands and
gravels containing small percentages of fines, generally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specified in ASTM
D2487.

3) Clean, coarse-grained sand classified as in accordance with SW
or SP by ASTM D 487 for bedding and backfill as indicated.

4) Clean, coarsely graded natural gravel, crushed stone or a
combination thereof identified as in accordance with of GW or
GP in accordance with ASTM D2487 for bedding and backfill as
indicated. Maximum particle size shall not exceed 75 mm (3
inches).
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F.

Site Earthwork: Excavation shall be accomplished as required by
drawings and specifications. Remove subgrade materials that are
determined by the Resident Engineer as unsuitable, and replace with
acceptable material. |If there is a question as to whether material is
unsuitable or not, the Contractor shall obtain samples of the material,
under the direction of the Resident Engineer, and the materials shall
be examined by an independent testing laboratory for soil
classification to determine whether it is unsuitable or not. Testing
of the soil shall be performed by the VA Testing Laboratory. When
unsuitable material is encountered and removed, the contract price and
time will be adjusted in accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as
applicable. Adjustments to be based on meters (yardage) in cut section
only.

Finished elevation of subgrade shall be as follows:

1. Pavement Areas - bottom of the pavement or base course as
applicable.
2. Planting and Lawn Areas - 100 mm (4 inches) below the finished

grade, unless otherwise specified or indicated on the drawings.

3.3 FILLING AND BACKFILLING:

A

General: Do not fill or backfill until all debris, unsatisfactory soil
materials, obstructions, and deleterious materials have been removed
from the excavation. Proof-roll exposed subgrades with a fully loaded
dump truck. Use excavated materials or borrow for fill and backfill, as
applicable. Do not use unsuitable excavated materials. Do not backfill
until foundation walls have been completed above grade and adequately
braced, waterproofing or dampproofing applied, and pipes coming in
contact with backfill have been installed, and inspected and approved
by Resident Engineer.

Proof-rolling Existing Subgrade: - Proof rolling shall be done on an
exposed subgrade free of surface water (wet conditions resulting from
rainfall) which would promote degradation of an otherwise acceptable
subgrade. After stripping, proof roll the existing subgrade of the
with six passes of a dump truck loaded with 6 cubic meters (4 cubic
yards) of soill3.6 meter tons (15 ton), pneumatic-tired roller.

Operate the roller truck in a systematic manner to ensure the number of
passes over all areas, and at speeds between 4 to 5.5 km/hour (2 1/2 to
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3 1/2 mph). When proof rolling, one-half of the passes made with the
roller shall be iIn a direction perpendicular to the other passes.
Notify the Resident Engineer a minimum of 3 days prior to proof
rolling. Proof rolling shall be performed in the presence of the
Resident Engineer. Rutting or pumping of material shall be undercut as
directed by the Resident Engineer.

Placing: Place material in horizontal layers not exceeding 200 mm (8
inches) in loose depth and then compacted. Do not place material on
surfaces that are muddy, frozen, or contain frost.

Compaction: Use approved equipment (hand or mechanical) well suited to
the type of material being compacted. Do not operate mechanized
vibratory compaction equipment within 3000 mm (10 feet) of new or
existing building walls without the prior approval of the Resident
Engineer. Moisten or aerate material as necessary to provide the
moisture content that will readily facilitate obtaining the specified
compaction with the equipment used. Compact each layer until there is
no evidence of further compaction to not less than 95 percent of the
maximum density determined in accordance with the following test method
ASTM D698 Method A . Backfill adjacent to any and all types of
structures shall be placed and compacted to at least 90 percent
laboratory maximum density for cohesive materials or 95 percent
laboratory maximum density for cohesionless materials to prevent
wedging action or eccentric loading upon or against the structure.
Borrow Material: Borrow material shall be selected to meet the
requirements and conditions of the particular fill or embankment for
which it is to be used. Borrow material shall be obtained from the
borrow areas shown on drawings within the limits of the project site,
selected by the Contractor or from approved private sources. Unless
otherwise provided in the contract, the Contractor shall obtain from
the owners the right to procure material, pay royalties and other
charges involved, and bear the expense of developing the sources,
including rights-of-way for hauling. Borrow material from approved
sources on Government-controlled land may be obtained without payment
of royalties. Unless specifically provided, no borrow shall be
obtained within the limits of the project site without prior written
approval. Necessary clearing, grubbing, and satisfactory drainage of
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borrow pits and the disposal of debris thereon shall be considered
related operations to the borrow excavation.

Opening and Drainage of Excavation and Borrow Pits: The Contractor
shall notify the Resident Engineer sufficiently in advance of the
opening of any excavation or borrow pit to permit elevations and
measurements of the undisturbed ground surface to be taken. Except as
otherwise permitted, borrow pits and other excavation areas shall be
excavated providing adequate drainage. Overburden and other spoil
material shall be transported to designated spoil areas or otherwise
disposed of as directed. Borrow pits shall be neatly trimmed and
drained after the excavation is completed. The Contractor shall ensure
that excavation of any area, operation of borrow pits, or dumping of
spoil material results in minimum detrimental effects on natural

environmental conditions.

3.4 GRADING:

A.

General: Uniformly grade the areas within the limits of this section,
including adjacent transition areas. Smooth the finished surface within
specified tolerance. Provide uniform levels or slopes between points
where elevations are indicated, or between such points and existing
finished grades. Provide a smooth transition between abrupt changes in
slope.

Cut rough or sloping rock to level beds for foundations. In unfinished
areas fTill low spots and level off with coarse sand or fine gravel.
Slope backfill outside the building away from the building walls for a
minimum distance of 3048 mm (10 feet)at a minimum five percent (%)
slope.

The finished grade shall be 150 mm (6 inches) below bottom line of
windows or other building wall openings unless greater depth is shown.
Place crushed stone or gravel fill under concrete slabs on grade tamped
and leveled. The thickness of the fill shall be 150 mm (6 inches),
unless otherwise indicated.

Finish subgrade in a condition acceptable to the Resident Engineer at
least one day in advance of the paving operations. Maintain finished
subgrade in a smooth and compacted condition until the succeeding
operation has been accomplished. Scarify, compact, and grade the
subgrade prior to further construction when approved compacted subgrade
is disturbed by contractor®s subsequent operations or adverse weather.
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G.

Grading for Paved Areas: Provide final grades for both subgrade and
base course to +/- 6 mm (0.25 inches) of indicated grades.

3.5 LAWN AREAS:

A.

General: Harrow and till to a depth of 100 mm (4 inches), new or
existing lawn areas to remain, which are disturbed during construction.
Establish existing or design grades by dragging or similar operations.
Do not carry out lawn areas earthwork out when the soil is wet so that
the tilth of the soil will be destroyed. Plant bed must be approved by
Resident Engineer before seeding or sodding operation begins.

Finished Grading: Begin finish grading after rough grading has had
sufficient time for settlement. Scarify subgrade surface in lawn areas
to a depth of 100 mm (4 inches). Apply topsoil so that after normal
compaction, dragging and raking operations (to bring surface to
indicated finish grades) there will be a minimum of 100 mm (4 inches)
of topsoil over all lawn areas; make smooth, even surface and true
grades, which will not allow water to stand at any point. Shape top and
bottom of banks to form reverse curves in section; make junctions with
undisturbed areas to conform to existing topography. Solid lines within
grading limits indicate finished contours. Existing contours, indicated
by broken lines are believed approximately correct but are not
guaranteed.

Fertilizing: Incorporate fertilizer into the soil to a depth of 100 mm
(4 inches) at a rate of 12 kg/100 m2 (25 pounds per 1000 square feet).
Seeding: Seed at a rate of 2 kg/100 m2 (4 pounds per 1000 square feet)
and accomplished only during periods when uniform distribution may be
assured. Lightly rake seed into bed immediately after seeding. Roll
seeded area immediately with a roller not to exceed 225 kg/m (150
pounds per foot) of roller width.

Sodding: Topsoil shall be firmed by rolling and during periods of high
temperature the topsoil shall be watered lightly immediately prior to
laying sod. Sod strips shall be tightly butted at the ends and
staggered in a running bond fashion. Placement on slopes shall be from
the bottom to top of slope with sod strips running across slope. Secure
sodded slopes by pegging or other approved methods. Roll sodded area
with a roller not to exceed 225 kg/m (150 pounds per foot) of the
roller width to improve contact of sod with the soil.
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F.

Watering: The Resident Engineer is responsible for having adequate
water available at the site. As sodding is completed in any one
section, the entire sodded area shall be thoroughly irrigated by the
contractor, to a sufficient depth, that the underside of the new sod
pad and soil, immediately below sod, is thoroughly wet. Resident
Engineer will be responsible for sod after installation and acceptance.

3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL:

A

Disposal: Remove surplus satisfactory soil and waste material,
including unsatisfactory soil, trash, and debris, and legally dispose
of it off Medical Center property.

Disposal: Transport surplus satisfactory soil to designated storage
areas on Medical Center property. Stockpile or spread soil as
directed by Resident Engineer.

1. Remove waste material, including unsatisfactory soil, trash, and
debris, and legally dispose of it off Medical Center property.
Place excess excavated materials suitable for fill and/or backfill on

site where directed.

Remove from site and dispose of any excess excavated materials after
all fill and backfill operations have been completed.

Segregate all excavated contaminated soil designated by the Resident
Engineer from all other excavated soils, and stockpile on site on two
0.15 mm (6 mil) polyethylene sheets with a polyethylene cover. A
designated area shall be selected for this purpose. Dispose of
excavated contaminated material iIn accordance with State and Local

requirements.

3.7 CLEAN-UP:

Upon completion of earthwork operations, clean areas within contract

limits, remove tools, and equipment. Provide site clear, clean, free of

debris, and suitable for subsequent construction operations. Remove

debris, rubbish, and excess material from the Medical Center Property.
---END - - -
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SECTION 31 25 10

EROSION CONTROL
PART 1 - GENERAL
1.1 SUMMARY OF WORK:

A. The contractor is responsible for implementing Erosion Control measures
in accordance with State and Federal requirements. The information
provided on the Drawings should be considered a minimum for the
anticipated construction and conditions. The contractor shall be
responsible for adding additional measures as conditions change at no
additional cost to the Owner as required by the Inspector or the Engineer
if warranted by site conditions and Contractor’s maintenance of site.
Additional straw mulch, silt fencing and rip-rap shall be stockpiled on
site as needed to quickly maintain or expand erosion control measures as
needed due to changing weather and site conditions.

B. This Section includes the following:
1. Silt fence, diversion ditches and rock ditch checks.
2. Rock protection at ditch and pipe outfalls (Quarry Spalls aka “Rip-
Rap”)
3. Surface stabilization (seed, sod, poly-ethylene sheeting)
4. Measures to keep streets clean.

1.2 RELATED SECTIONS:

A. The following Sections contain requirements that relate to this Section:
1. Section 31 20 00 - Earth Moving

1.3 SUBMITTALS:
A. Product Submittals: Product catalog cuts for silt fence, silt socks, and
silt sac inserts. Aggregate Materials: Sieve/Pit Analysis of rip-rap for

stabilized construction entrance.

B. Submit SWPPP to Engineer 45 days prior to planned grading start. Engineer
will assist with technical content once document prepared by Contractor.

1.4 MAINTENANCE:
A. Maintain erosion control through the duration of the project.
B. Maintain erosion control until after substantial completion per this
Section and as approved by the Inspector and the Architect.
PART 2 - PRODUCTS
2.1 RIP-RAP:

A. Refer to Section 01 22 00 for Unit Prices related to this material.
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B. Hard and durable quarry stone with less than 35 percent wear when tested
for resistance to abrasion in conformance with ASTM C535.

C. Size shall be between 8-inch and 12-inch maximum dimension unless noted
otherwise in the documents.

D. Bulk density shall not be less than 160 pounds per dry cubic foot.

E. The least dimension of any one piece shall not be less than 1/3 the
greatest dimension. Smaller pieces will be allowed only to fill in the
voids in the larger stone.

F. Rip-rap shall be placed to a minimum depth of 12 inches and shall be
embedded full depth into the surrounding grade.

2.2 FILTER FABRIC:

A. Nonwoven polypropylene or polyester fabric.

B. Manufacturer: Typar 3601, Mirafi Inc. 160N, or equal.
2.3 SILT SOCKS:

A. Silt socks are to be Filtrexx or equal; Heavy Duty in areas of vehicle
traffic, Standard in non-vehicle areas.

2.4 FILTER BAG INSERTS:

A. Commercially manufactured filter bags specifically manufactured for silt
filtering and which will provide filtering performance required. Filter
bags shall be equipped with high flow bypass capability.

PART 3 - EXECUTION
3.1 INSTALLATION:

A. Rip-Rap:
1. Machine place rip-rap over filter fabric a minimum of 12 inches thick to
limits shown on Drawings.
2. Install rip-rap at locations where water is released from drainage
system, to prevent scour.
3. Place stone rip-rap on compacted sub-grade.

B. Install sediment barriers, diversion ditches, and ditch checks in accordance
with this Section and Drawings.

C. Trench Dewatering:
1. Use ditch checks to control the collection of storm water in trenches.
Water shall be allowed to sit in trench until silt settles out.
2. If water must Dbe removed immediately, water shall be filtered.
Filtration shall be performed by natural vegetation, bale filters or silt
filters.
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3.

Use of a settling basin to allow silt to filter out shall be used when no
other options are available.

3.2 OVERLAND CONSTRUCTION:

A.

Construction Working Surface:

1.

In areas where Contractor will be operating equipment or storing
construction material, installation of Construction Working Surface shall
be required.

Use rip-rap stone, 2-inch to 4-inch in size at a thickness of 8-inches
minimum., installed over filter-fabric.

Cover rip-rap with a minimum of 2-inches of Class 7 Crushed Material as a
working surface.

Replace rock and crushed material as needed due to wear from construction
equipment and weather conditions.

Sediment Barriers (Silt Fence and Silt Socks):

1.

11

In areas where natural vegetation is not present or where sufficient to
attain the needed removal of silt, installation of sediment barriers
shall be required.

Use silt fences per the Drawings. Install across the foot of slope,
parallel to the ground surface unless used for directing flow, per
Drawings.

Install silt fences or silt socks around inlets and around all soil
stockpiles per Drawings.

Silt Fence: Fence post spaced no more than 10 feet apart and driven a
minimum of 2 feet into ground.

Above-ground height of fence posts shall be no less than 2 feet.
Fasten metal mesh fence with 6 inch or smaller openings to fence posts
to reinforce the silt fence fabric.

Mesh fence shall stand a least 2 feet above ground and buried at least
4 inches below ground. Silt fence fabric that is internally reinforced
may be used without a wire mesh support in low flow areas if approved
by Engineer.

Silt Socks: Staking spaced no more than 5 feet apart and driven a
minimum of 2 feet into ground.
Above-ground height of fence posts shall be no less than 2 feet.

.Spread sock out at ground interface and ensure positive contact with

ground, showing no gaps. After first rain, confirm silt sock contact
with ground along full length.

.Sock sizes are to be per Drawings or as needed to protect channel or

opening of inlet

Diversion Ditches:

1.

Diversion ditches shall act as a barrier to runoff water. Storm water
flow shall be interrupted and diverted around the construction area.
Construct with earth-filled sacks or mounded compacted earth-filled
sacks or mounded compacted earth and rock.

On long slopes, use a series of ditches per the Table 1 spacing
guidelines.
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4. Spacing depends on the severity of the slope. Maximum spacing for
diversion ditches are given in Table 1. Distances may be shortened as
situations dictate but should not be lengthened.

5. Line ditches with a 6 inches thick layer of 2-4 inch Rip-Rap, minimum

6. Drainage area above diversion ditches shall be stabilized to prevent
excessive silt from entering and collecting in the diversion channel.

7. Runoff water shall be filtered at the outlet end of the ditch by a bale
filter or silt fence.

8. Spacing is related to the severity of right-of-way slopes. Maximum
spacing for diversion ditches is given in Table 1.

TABLE 1
Spacing of Diversion Ditches

Slope Spacing
0 to 5% 200 Feet
5% to 10% 150 Feet
10% to 20% 100 Feet
Greater than 20% 50 Feet

D. Ditch Checks:

1. Rip Rap, 2-inch to 4-inch size.

2. Silt socks, 12-inch for 18-inch deep ditch, 18-inch for 24-inch deep
ditch.

3. Use ditch checks to form a catch area for run-off in trench to prevent
soil from being washed out of the trench.

4. Use in conjunction with diversion ditches and filter structures. Ditch
checks shall prevent surface run-off from by-passing a diversion ditch
by providing a minimum 6-inch deep overflow weir in center of ditch
check, a minimum of 2 feet wide.

5. Spacing at 50 feet maximum, or closer if shown in documents.

E. Non-vegetative Soil Stabilization:

1. Utilize temporary non-vegetative soil stabilization to provide
protection against excessive soil erosion over a short-term period
(less than one year).

2. Non-vegetative methods shall be required in areas that experience high
water flows and high runoff velocities (disturbed slopes steeper than
2:1) .

3. Methods employed include mulching, chemical soil stabilizers (binders),
brush and slash, netting and matting, and store coverage.

4. Mulch shall consist of straw, hay, or salt hay applied at an
appropriate rate 70-115 pounds per 1000 square feet (1.5 to 2.5
tons/acre) . Mulch anchoring shall be implemented promptly where
applicable and achieved by one of the following methods:

a. Peg and twine.
Mulch netting.
Erosion control fabric.
Jute matting, as indicated on Drawings.
Mulch anchoring tool.

o O Q O
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F. Temporary Seeding and Re-vegetation:

1. Soil that is stockpiled for more than 7 days or disturbed areas where
there will be no construction for 2 weeks shall be stabilized to
prevent erosion.

2. If natural vegetation does not occur, area shall be temporarily seeded.

3. Temporary re-vegetation of pipeline shall occur when new lines are
established during the spring and summer period.

4. New lines established in the fall and winter period shall require
permanent re-vegetation.

5. If required to temporary re-vegetate an area during the fall or winter
period, a mixture of Austrian winter pea, rye, oats, and wheat shall be

used.
6. Provide a combination of milo, millets, and the Arkansas mix for
temporary re-vegetation to control erosion. The use of a broadcast

seeder after the last frost through July is acceptable.
7. Alternative to Temporary Seeding: Mulching using the methods and rates
give in this Section.

G. Polyethylene Sheeting:

1. Provide polyethylene sheeting on all stockpiles and exposed temporary
slopes that cannot be protected with mulch. Cover material and slopes
if rain is forecast within 24 hours and at all times during rainfall.

2. Overlap joints minimum 28 inches. Overlap in direction of drainage and
prevent water from draining onto material being protected.

3. Secure in place to prevent movement and damage.

4. Provide sandbags at 2.5 feet spacing and tie the sand bags together
with rope on slopes greater than 3:1. Minimize driving stakes through
plastic.

H. Stabilized Construction Entrance:
1. Install at access points to construction site and as shown on plans.
2. Construct with 12-inches rip-rap over geotextile fabric.

END OF SECTION
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